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MESSAGE FROM THE VP & PROGRAM CHAIR

Welcome!

It is my great pleasure to welcome you to the 2019
meeting of the American Association of Physical
Anthropologists. This year's meeting is our 88th, and
will be held in Cleveland, Ohio. The main conference
hotel, the Hilton Downtown Cleveland, is attached to our
main venue, the Huntington Convention Center. We are
excited to be visiting Cleveland for the first time since
1946, and particularly delighted to be partnering closely
with the renown Cleveland Museum of Natural History
(CMNH), given the tremendous role and impacts the
museum has had for our discipline. We are grateful to
our colleagues from CMNH and local arrangements
committee, Denise Su and Yohannes Haile-Selassie.

Scientific Program

Our program includes almost 1100 peer-reviewed scien-
tific papers, which will be presented in either podium or
poster sessions beginning Thursday morning. The 62
scientific sessions include 7 invited podium symposia,
14 invited poster symposia, 18 contributed podium
sessions, and 23 contributed poster sessions. In
addition, there are 15 innovative and exciting workshop
sessions that run in parallel to the scientific program.
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 Cleveland 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). The
American Anthropological Association (AAA) is also
joining us in sponsoring a session this year.

Programming officially begins on Wednesday, March 27,
2019, with the Committee on Diversity Undergraduate
Research Symposium (open to everyone from 6:00-8:00
pm) and the Opening Reception (8:00-11:00 pm). The
Convention Center is truly an exceptional space, and will
promote a very productive set of meetings.

We've grown in size, complexity, and scope of our
meetings. Like last year, podium presentations need

to be uploaded onto a central secure server in the
Speaker Ready Room no later than a half day before the

presentation. This server will then “push” presentations
to the appropriate meeting room and will be available for
the session.

Schedule and Poster Session Timing. This year’s daily
sessions schedule will follow a similar timetable to
previous years. This includes morning (8:00 am) and
afternoon (2:30 pm) podium sessions, with invited
poster symposia starting at the same times. This year,
the Convention Center affords us adequate space for
all-day poster sessions. Poster set-up will begin at 8:00
am, and end at 9:00 am, with sessions opening at 10:00
am. Even-numbered posters will have presenters in
attendance at 1:30-2:30 pm, while presenters will be
present at odd-numbered posters from 6:00-7:00pm

on Thursday and Saturday (5:30-6:30pm on Friday to
allow Business Meeting attendance). Posters should be
removed from 7:00-7:30pm on Thursday and Saturday
(6:30-7:00 pm on Friday). The start (2:30 pm) of podium
presentations and invited poster symposia allows
dedicated time for viewing of posters as well as an
assortment of lunchtime events and workshops. Given
the complexity of our meetings, we are fortunate to
again have an AAPA Meetings App, developed by Ed
Hagen, to help us track times and locations! The app is
available for both Android and Apple.

Joint sessions. Our joint AAPA-PPA session, The
Evolution of Syphilis: A New Approach, organized by
Brenda Baker, will be held on Saturday afternoon. The
joint AAPA-AAAG-HBA and American Anthropological
Association (AAA) session this year is also our Wiley
Symposium, and will be held on Saturday morning. The
session is Interpreting and Communicating Genetic
Variation in 2019: A Conversation on Race, organized
by Jennifer Raff. The Presidential Panel will be held
immediately following this symposium, and will offer a
chance to extend the discussion of topics raised in the
symposium.

Workshops

This year we have planned a number of workshops that
occur in conjunction with our annual meeting. Because

of space limitations, some of the workshops and events
may require pre-registration (information is available on
our meeting website; pre-registration closes March 15).
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These events include a full slate of workshops, with six
scheduled for Wednesday, three on Thursday, four on
Friday, and then two on Saturday. The workshops cover
a range of important topics. The CMNH is also spon-
soring a Wednesday workshop at the museum engaging
with the Hamann-Todd Collection. Our workshops
should afford special professional opportunities to a
broad range of our membership, and we encourage you
to choose, and if necessary, register for workshops that
are of interest.

Special Events

On Thursday, we are excited to hold our annual Auction,
which starts as a silent auction (10:00 am-7:00 pm) and
ends with the always entertaining live auction (7:00-
8:30 pm). Once again, it will be emceed by auctioneer
Jon Bethard. Each year, the auction raises thousands
of dollars to support Pollitzer Student Travel Awards.
Please participate through donations (contact co-or-
ganizers Myra Laird [U Chicago] and Shara Bailey [NYU],
or Jon Bethard [USF], if interested) and by bidding on
our array of tantalizing auction items. As the meetings
approach, we will update you on other special events.

Friday, following the conclusion of the scientific
sessions, we will hold the annual Business Meeting
and Awards Presentation (6:30-8:30 pm). The critically
important vote concerning our name change will be
conducted at the meeting, so we strongly encourage
attendance by all voting members. In addition, the
meeting will include acknowledgement of this year's
IDEAS Scholars, Early Career Grants, and Pollitzer and
COD Undergraduate Research travel awards, as well
as presentations of the Charles R. Darwin Lifetime
Achievement Award (awarded to Professor Matt
Cartmill) and the Gabriel W. Lasker Service Award
(awarded to Professor Susan Antén). Please join us in
celebrating this year's outstanding winners.

This year's Presidential Panel (Saturday, 1-2:30pm)
focuses on scientific and public discourse involving
genetics and race: a topical issue that biological
anthropologists are uniquely positioned to evaluate,
discuss, and contribute. It follows the AAPA-AAAG-
AAA-HBA sponsored symposium, Interpreting

and Communicating Genetic Variation in 2019: A

MESSAGE FROM THE VP & PROGRAM CHAIR

Conversation on Race. The Presidential Panel is an
open session that will offer guided discussion and the
opportunity to exchange ideas on the important issues
raised in the symposium. Everyone is encouraged to
attend and participate.

Saturday brings our meetings to a close, with the
Student Awards Ceremony and Closing Reception from
6:00-9:00 pm. Please join us to learn who won the 2019
Student Presentation Awards!

Finally, as we approach the meetings, we will be publi-
cizing additional information regarding special events.
These will be listed in the final meetings program.

Acknowledgements and Appreciation

My sincere thanks to everyone who helped assemble
the 2019 program. 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 Cleveland Advance
Team). We are immensely grateful to the 50 remarkable
and dedicated members of our Program Committee,
who conducted and completed reviews thought-

fully, thoroughly, and expeditiously. We also thank

the Cleveland Advance Team. The team includes our
colleagues and representatives from Burk who came
together in Cleveland in January to arrange the scien-
tific program and to finalize hotel details. The 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 for
stepping in on numerous occasions to help with details
and evaluate workshop proposals. Finally, we extend
our most sincere thanks to the Local Arrangements
Committee, Dr. Denise Su and Yohannes Haile-Selassie.
These meetings would not have been possible without
all these exemplary individuals, so please join me in
thanking them when you see them in Cleveland!

Steve Leigh
AAPA Vice President and Program Chair
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Mating behavior and paternity in wild
woolly monkeys (Lagothrix lagotricha
poeppigii): is mating success a good
predictor of reproductive success?
LAURA ABONDANO', KELSEY M. ELLIS'? and
ANTHONY DI FIORE!

'Anthropology, University of Texas at Austin,
2Anthropology, Miami University

Among primates, males’ reproductive success
is often correlated with the number of copula-
tions recorded during behavioral observations.
However, observed copulations are not always
an accurate predictor of offspring production. We
investigated the relationship between observed
copulation data and genetic paternity over four
birth seasons (2013-2017) in three groups of wild
woolly monkeys (Lagothrix lagotricha poeppigii)
in Amazonian Ecuador. Woolly monkeys live in
multimale-multifemale social groups and are
characterized as having a promiscuous mating
system, where animals of both sexes routinely
mate with multiple partners. Though groups
typically contain only a single “large” adult male,
distinguished by his exaggerated secondary
sexual characteristics, females are observed to
mate with males of all ages and sizes. We geno-
typed a total of 21 infants, their dams, and 25
potential sires from both focal and neighboring
groups using a panel of 12 polymorphic STR loci
and then assessed paternity using maximum
likelihood methods. More than half of all offspring
(52%) were sired by the resident “large” adult
male in each group, which is more than expected
based on their proportional representation in
each group (p<0.05). However, for the 154 copu-
lations recorded over the same time period,
‘large” males were not seen copulating more
often than expected. Our results suggest that
mating success in woolly monkeys is not a good
predictor of male reproductive success, which
could be due to female choice for “large” males
during their peak fertile period and/or reflect
an important role for sperm competition in the
mating system.

Funded by NSF (BCS 1540403, 1638822, 1732326), the
L.S.B. Leakey Foundation, the Wenner-Gren Foundation,
the National Geographic Society, and the University of
Texas at Austin.

The Deciduous Dilemma — New perspec-
tives from Neolithic Northern Vietnam for
studying health and stress in infants

ALISHA B. ADAMS', SIAN E. HALCROW' and MARC
F. OXENHAM?

'Biological Anthropology Research Group,
Department of Anatomy, University of Otago, 2ANU
College of Arts and Social Sciences, Australian
National University

The study of childhood stress through linear
enamel hypoplasia of permanent dentition is
commonplace in bioarchaeology. However,
the use of deciduous dentition to assess linear

enamel hypoplasia is difficult due to morpholog-
ical differences that may mask these indicators,
thereby inhibiting our ability to study in-utero and
infant stress. Stress in early development has not
been studied in detail, especially within prehistoric
contexts, despite it being a sensitive indicator
of overall population health. This paper exam-
ines the use of topographic profiling of enamel,
a microscopic method of measuring changes
in enamel depth, to identify linear enamel hypo-
plasia on modern human deciduous dentition,
using a sample of mandibular (n=10) and maxil-
lary (n=10) incisors and canines from Neolithic
Northern Vietnam, the site of Man Bac. The
micropolynomial method of quantifying enamel
depth changes was used to determine if signifi-
cant changes indicative of hypoplastic defects
could be measured in tooth enamel. The prelim-
inary results of this study show that linear enamel
hypoplasias are present within deciduous enamel
and they occur throughout tooth development
including the in-utero period, and interestingly,
these stress episodes appear to extend for
several weeks at a time. The results of this study
are interpreted within the context of changing
subsistence strategies within Neolithic Northern
Vietnam, and illustrates the use that deciduous
dentition has for understanding maternal-infant
stress in the past.

University of Otago Doctoral Scholarship.

The impact of sensory mode on anti-pred-
ator responses of Rylands' bald-faced saki
monkeys (Pithecia rylandsi) in Peru

DARA B. ADAMS' and DAWN M. KITCHEN'?
TAnthropology, The Ohio State University,

Columbus, 2Anthropology, The Ohio State
University, Mansfield

Although acoustic playbacks are considered
a reliable method of simulating predator pres-
ence, the mode of presentation may significantly
impact prey behavioral responses based on
which sensory modality dominates. Here, we
conducted predator simulation experiments on
wild Rylands’ bald-faced saki monkeys (Pithecia
rylandsi) at La Estacién Bioldgica Los Amigos
in southeastern Peru to test whether sakis vary
responses to presentations in different sensory
modes. We exposed sakis to acoustic playbacks
(n = 26) and visual models (n = 12) of harpy
eagle (Harpia harpyja) and jaguar (Panthera
onca) stimuli. Presentation style (audio vs.
visual) affected the strength and type of behav-
jors elicited. Regardless of predator type, sakis
responded significantly quicker (F1,37 = 6.294;
p = 0.018) to visual models (mean + SE: 4.9 +
0.7 s) than to playbacks (23.00 + 4.5 s). While
subjects immediately moved toward models
in all visual experiments (12 of 12 trials, 100%),
they rarely approached the speaker in play-
backs (6 of 26 trials, 23%). Similarly, individuals
emitted significantly more calls (F7,36 = 30.854,

p < 0.001) following exposure to visual models
(81.4 + 28.3 calls) than playbacks (7.0 + 2.5 calls)
and resumed normal activity (e.g., foraging or
feeding) significantly sooner (F7,33= 18.674, p <
0.007) after exposure to playbacks (293.3 + 61.8
s) than visual models (1710.1 + 342.4 s). These
vastly different responses to visual and acoustic
simulations call into question the reliability of
using acoustic-only stimuli to assess anti-pred-
ator behavior in some primate species.

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)

Race science and its misuse of research in
biological anthropology

DONOVAN M. ADAMS and MARIN A. PILLOUD
Anthropology, University of Nevada, Reno

Despite valid scientific research dismissing race
science, this field of inquiry is seeing a current
resurgence. Various organizations, known to be
associated with white nationalist/supremacist
groups, fund and sponsor “academic” journals
noted for their publication of content related to
race science. Within these journals, anthropo-
logical research is often mischaracterized or
misinterpreted to validate racist agendas. To
understand the depths of this misuse, a content
analysis was conducted on three such journals:
Mankind Quarterly (1992-2018); The Journal of
Social, Political, and Economic Studies (1994-
2018); and The Occidental Quarterly (2000-2018).
Data were collected on the origin of research,
the types of data utilized in the article, attitudes
towards racial differences and hierarchy, termi-
nology use, average impact, and attitude towards
the scientific community (n=137).

Results show a pervasive presence of research
and academic discussion regarding racial differ-
ences, racial hierarchy, and eugenics. Authors
express a conspiratorial view of the majority of the
scientific community, with the opinion that they
are fighting for the truth against politically correct
academia. Despite their mistrust of science,
authors routinely incorporate scientific research
to validate their claims. Approximately 26.0%
of research in Mankind Quarterly was bioan-
thropological in nature, drawing from topics on
genetics, skeletal and dental morphology, anthro-
pometrics, and paleopathology to underscore
racial differences. As biological anthropologists,
it is important that we are well informed of race
science and its misuse of our work to justify
racist ideologies, so that as a discipline we are
positioned to combat the misappropriation of
science and further marginalization of oppressed
groups.
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Patterns of variation in trabecular bone
volume fraction in the calcaneus and C2
vertebrae of H. sapiens

BRIAN J. ADDISON' and DANIEL E. LIEBERMAN?

"Human Evolutionary Biology, Harvard University,
2Human Evolutionary Biology, Harvard University

Trabecular bone volume fraction (BVF) is influ-
enced by variations in locomotor patterns, and
recent declines in BVF in H. sapiens are often
attributed to sedentary lifestyles in modern
populations. However, this inference is limited
by studies of bony regions with highly complex
loading patterns and regions that experience
large mechanical stimuli from locomotor forces.
This study therefore tests the hypothesis that
presumed variations in mechanical loading
between populations can predict recent declines
in BVF observed in H. sapiens. We examined
BVF using high-resolution microCT scanning
in four H. sapiens populations: the Pleistocene,
semi-sedentary  Natufians; Holocene hunt-
er-gatherers from Point Hope, Alaska; Holocene
nomadic pastoralists from medieval Europe;
and modern, sedentary Americans. We studied
BVF in the calcaneus, where locomotor forces
are less-variable and better-understood, and in
C2 vertebrae where mechanical stimuli from
locomotion is likely reduced. We used ANOVA to
compare BVF between groups, the Tukey-HSD
method to correct for multiple comparisons
and statistical significance was set to p < 0.05.
Natufians had 36%, 46% and 46% greater calca-
neal tuberosity BVF than the Alaskan (p= 0.02),
European (p=0.005) and modern American
(p=0.002) groups. Natufian C2 BVF was 53%
and 25% greater than in the Alaskan (p=0.0001)
and European (p=0.048) populations (modern
American C2 vertebrae were not examined). In
total, these results suggest that BVF declined
systemically in H. sapiens after the Pleistocene
and that mechanical loading alone cannot explain
the observed decline.

This project was funded by the Leakey Foundation
(#06180443-07) and the Wenner Gren Foundation (#
06321163-01).

Skeletal-wide variation in phylogenetic
signal across Order Primates

GINA M. AGOSTINI'? and JASON M. KAMILAR®#
'Department of Anthropology, University at Buffalo,
2Division of Biological Infrastructure, National
Science Foundation, ®Department of Anthropology,
University of Massachusetts Amherst,
“Organismic and Evolutionary Biology, University of
Massachusetts Amherst

Fragmentary skeletal material is critical for recon-
structing phylogeny, particularly for primates
as they possess extreme morphological diver-
sity. Extinct species are often phenotypically
mosaic, making it difficult to discern species
affiliation. However, few studies have assessed

how reliably trait variation reflects underlying
phylogeny (phylogenetic signal), particularly
for postcrania. This is especially true at broad
(Order) taxonomic levels reflecting very ancient
relationships.

Here we calculated phylogenetic —signal
(Blomberg's K) for 158 continuous, mass-stand-
ardized traits reflecting all major primate linages
(80-155 taxa per trait). We subsequently investi-
gated whether there was significant variation in
K across skeletal regions, including the dentition,
skull, vertebrae, girdles, and limb segments. We
also assessed the confounding effects of dimor-
phism and covariation by calculating sex-specific
and multivariate K values for a subset of data.

K ranged widely but was generally low-to-mod-
erate, suggesting most trait variation did not
strongly reflect phylogeny. However, there were
significant differences in K across skeletal
regions (p-value < 0.001). K values were highest
for vertebrae and os coxae (p < 0.05), higher for
limbs than crania (p < 0.006), higher for proximal
than distal limb segments (p < 0.004), and higher
for forelimbs than hind limbs (p < 0.007). There
was no difference in the strength or pattern of K
between sexes, and multivariate K was not higher
than that calculated trait-by-trait.

These results suggest that a combination of
vertebral, pelvic, and proximal limb traits may
produce the most reliable phylogenies at broad
taxonomic levels, such as those reflecting the
transition from proto-primates to primates.

Hierarchical Patterns of Constraint and
Functional Trait Complexes in the Primate
Shoulder and Hip Regions

ELIZABETH R. AGOSTO and BENJAMIN M.
AUERBACH

Anthropology, The University of Tennessee
- Knoxville

Studies of primate shoulder evolution often
focus on traits of the scapula alone. However,
the scapula shares both functional and devel-
opmental relationships with the basicranium,
vertebral column, humerus, and clavicle. As a
limb girdle, it also has analogous characteristics
to the pelvis. Genetic covariances underlie these
relationships, and these covariances among traits
result in non-independent evolution of morphol-
ogies. Thus, accounting for the constraints
imposed by these covariances is essential for
accurate models of trait responses to selection.

To investigate this, we obtained cranial and post-
cranial linear dimensions from a sample of 66
adult Macaca mulatta. We examine if the func-
tional and developmental relationships between
the scapula and clavicle with the basicranium
are reflected in genetic covariances among their
morphological traits, that in turn would influ-
ence the ability of these elements to respond to

88th Annual Meeting of the American Association of Physical Anthropologists

selection. Pelvic dimensions are included as well,
given developmental and functional parallels
between the limb girdles. We calculated evolv-
ability in R following equations in Hansen and
Houle (2008. J Evol Biol 21:1201-1219) to assess
our questions. Lower evolvability indicates
greater constraint among traits. All dimensions
were standardized by measurement means.

Results show a privileged relationship between
the scapula and basicranium, where the evolva-
bility indices, especially conditional evolvability,
are significantly lower than the evolvabilities
of the scapula and pelvis, the basicranium and
pelvis, and all three regions together. We conclude
that the scapula and basicranium constrain each
otherin response to directional selection, forming
a functional trait complex, and has important
implications for models of shoulder evolution.
This research is supported by a National Science

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

Effective seed dispersal of an economi-
cally important plant resource by western
chimpanzees at Fongoli, Senegal

WILLIAM D. AGUADO', HALDRE S. ROGERS?, STACY
LINDSHIELD® and JILL D. PRUETZ*

TAnthropology, Rutgers, the State University of New
Jersey, 2Ecology, Evolution and Organismal Biology,
lowa State University, *Anthropology, Purdue
University, *Anthropology, Texas State University

Seed-dispersing primates maintain natural plant
populations throughout the tropics and this
presumably includes plants that are valuable
resources for humans. However, few studies
have documented effective dispersal—dispersal
that results in the production of new individual
plants—for such resources. We examined
whether western chimpanzees (Pan troglodytes
verus) at Fongoli, Senegal effectively disperse
the seeds of an economically important fruit
resource, Saba senegalensis. We hypothesized
that these apes promote the early stages of Saba
regeneration through the beneficial effects of gut
passage and dispersal to high-quality sites. We
conducted germination experiments comparing
the germination capacity of gut-passed seeds
to seeds removed from fruits and recorded the
success rates of germination and seedling estab-
lishment of chimpanzee-dispersed seeds in situ.
Germination trials showed that gut-passed seeds
germinated faster and had anincreased likelihood
of germination. Chimpanzee-dispersed seeds
deposited in situ germinated and established
and were distributed non-randomly throughout
their home range. Seeds were dispersed to high-
quality gallery forest habitats more often than
expected, and to low-quality grassland habitats
less often than expected. This suggests that
these critically endangered apes are effective
Saba seed dispersers that aid in the early stages
of Saba recruitment, and likely play an important
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role in maintaining its populations. This insight
that chimpanzees can promote the well-being of
people by sustaining a valued resource should
help justify their protection. Exploring the bene-
fits accrued to humans via seed dispersing
primates elsewhere may be a fruitful technique to
promoting primate conservation globally.

Funding was provided by lowa State University and the

Center for Global and Regional Environmental Research,
University of lowa.

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

JOSE LUIS ALATORRE WARREN', MARCIA PONCE
DE LEON', WILLIAM D. HOPKINS?2 and CHRISTOPH
PE. ZOLLIKOFER'

"Department of Anthropology, University of Zurich,
2Neuroscience Institute, Georgia State University,
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,
associated patterns of covariation and integra-
tion/modularity between brain and neurocranial
features. Our results show a posterior shift of
the pre- and postcentral gyri in human relative
to chimpanzee brains, reflecting the well-docu-
mented reorganization of the opercular region.
Likewise, human neurocrania differ from those
of chimpanzees in having relatively larger pari-
etal 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.

The role of spatial memory as it relates to
nutritional balancing in Bornean orangu-
tans (Pongo pygmaeus wurmbii)

SHAUHIN E. ALAVI" and ERIN R. VOGEL??
TAnthropology, University of California, Davis,
2Anthropology, Rutgers, the State University of
New Jersey, *The Center for Human Evolutionary
Studies, Rutgers, the State University of New
Jersey

Recent studies have demonstrated that macronu-
trient balancing plays an important role in primate
foraging decisions. Macronutrients however, are
bound to foods in environments with complex

spatial structures. An important question about
the underlying mechanism behind foraging is
how primates decide which resource to travel
to next. We use simulation models to study the
roles of perception and memory in orangutan
nutritional balancing at the Tuanan Research
Station in Central Kalimantan, Indonesia. First, a
supervised machine learning algorithm was used
to map the available nutrients at Tuanan. We
then simulated individuals balancing macronu-
trients while foraging on the nutrient landscape.
Simulations following a perception model and
a memory model were compared to empiri-
cally observed orangutan nutritional intakes
and spatial trajectories. The machine learning
algorithm identified trees with 70-83% accuracy,
providing a reasonably accurate model domain.
The perception model overestimated non-pro-
tein intake relative to observed values, with a
mean squared error of 4.53. The memory model
however, matched the observed ratio of macro-
nutrients precisely with a mean squared error of
0.16. Furthermore, orangutan movement exhib-
ited uncorrelated movement between nearby
resources, and correlated linear movement to far
away resources (GAMM, p= 0.004). These results
suggest that memory may be an important mech-
anism enabling orangutans to maintain their
target ratio of macronutrients. Orangutans likely
employ a flexible foraging strategy, switching
between modes of behavior whereby they utilize
nearby detectable resources and known far away
resources, with their target resource updated as a
function of their current nutritional status.

United States Agency for International Development; The
Center for Human Evolutionary Studies; International
Primatological Society, National Science Foundation
(NSF-805182), Rutgers Department of Anthropology

New macaque remains from the Middle
Pleistocene of Gruta da Aroeira, Portugal

DAVID M. ALBA', JOAN DAURA?, MONTSERRAT
SANZZ ELENA SANTOS®4 ALMUDENA S. YAGUE?,
ERIC DELSON'%878 and JOAO ZILHAQ011°

"Institut Catala de Paleontologia Miquel Crusafont,
Universitat Autonoma de Barcelona, 2Grup de
Recerca del Quaternari (GRQ)-SERP, Departament
d'Historia i Arqueologia, Universitat de Barcelona,
3Departamento de Paleontologia, Facultad de
Ciencias Geoldgicas, Universidad Complutense

de Madrid, “Centro Universidad Complutense

de Madrid, Instituto de Salud Carlos Il de
Investigacion sobre la Evolucién y Comportamiento
Humanos, *Department of Anthropology, Lehman
College of the City University of New York,
°Department of Vertebrate Paleontology, American
Museum of Natural History, ’PhD Program in
Anthropology, The Graduate Center of the City
University of New York, 8New York Consortium in
Evolutionary Primatology, New York, °Departament
d’Historia i Arqueologia, Universitat de Barcelona,
°Instituci6 Catalana de Recerca i Estudis Avancats,
(ICREA), ""UNIARQ-Centro de Arqueologia da

Universidade de Lisboa, Faculdade de Letras,
Universidade de Lisboa

The Middle Pleistocene site of Gruta da Aroeira
(formerly Galeria Pesada), in the Aimonda karst
system (Torres Novas, central Portugal), has
yielded a rich Acheulan lithic assemblage coupled
with @ human cranium and associated faunal
remains. Although the presence of macaques at
Gruta da Aroeira was mentioned years ago, the
material remains undescribed. Here we report a
juvenile macaque mandible (ARO17-J8-Xa-934)
that was recovered in 2017 from Unit 2 hard
breccia, which is correlated to Marine Isotope
Stage 11 and radiometrically dated to 436—390
ka. After mechanically preparing the specimen,
a UCT scan was performed to extract digital 3D
models of the unerupted permanent teeth. The
specimen preserves the symphysis and most
of the left ramus and both corpora, including the
erupted right dPs—M; and left dP,—Ms, as well
as the permanent incisors, canines, premolars
and M inside their crypts. The size and shape
of the lower canine and third premolar indicate
that the specimen belongs to a female individual
that, based on dental eruption, would have died
when 2-2.5 years old. The lower incisors appear
devoid of lingual enamel and the molars display
a bilophodont occlusal pattern with a general-
ized papionin morphology, congruent with the
dentally-conservative genus Macaca. Dental size
and proportions fit well with both extant Macaca
sylvanus and its various extinct subspecies from
the European Pleistocene. Pending a better char-
acterization of these subspecies, the Gruta da
Aroeira specimen is attributed to M. sylvanus cf.
pliocena on biochronological and paleobiogeo-
graphic grounds.

Funded by the Generalitat de Catalunya (CERCA
Program) and Ministerio de Economia y Competitividad:
HAR2017-86509, CGL2015-65387-C3-2-F CGL20176-
76431-R and CGL2017-82654-P (MINECO-AEI/FEDER
EU); RYC-2015-17667 to J.D.; and IJCI-2017-33908 to
M.S.

Osteological development of the foot
during the Medieval to Post-Medieval
transition

MALORIE E. ALBEE

Department of Anthropology, The Ohio State
University

Research on the morphology of the human foot
has focused almost exclusively on hominins
and the origins of bipedalism. However, our
biocultural environment has continued to place
selective pressures on our skeletons. The rise
of industrialization during the Medieval to Post-
Medieval transition in England was an important
shift in the human biocultural environment, and
this study explored changes in the pedal bones
associated with this environmental shift; specif-
ically, frequencies of osteoarthritis, robusticity,
and frequency and severity of entheseal changes.
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Moreover, the study explores whether these
gross morphological changes contributed to
differences in total length of the talus and calca-
neus. The sample analyzed consists of metric
and nonmetric data of 1466 individuals from 14
London sites (Medieval n=8, Post-Medieval n=6),
available in the Oracle Wellcome Osteological
Research Database (WORD). Tali and calcanei
total lengths were compared between periods
using t-tests as well as ANCOVAS to take into
account the influence of several covariates (age,
sex, stature, hypoplasia, non-specific infections,
blood disorders, vitamin D deficiency, and oste-
oarthritis). Results show that tali and calcanei
are significantly longer in the Medieval period
(p<0.001). This relationship between period and
pedal metrics remains statistically significant
even when accounting for the effect of the covar-
iates, suggesting that these differences cannot
be attributed to differences in health between the
periods. Instead, it is likely that cultural factors,
such as changes in footwear and activity patterns
between periods, may have contributed to differ-
ences in development of the tali and calcanei with
the adoption of an industrialized life-style.

Men’s secretory immunoglobin-A, testos-
terone, and cortisol are significantly
associated within a single day and across
two sequential days

GRAHAM ALBERT, NICHQLAS LANDRY? TRIANA L.
ORTIZ?% JUSTIN M. CARRE?, STEVEN A. ARNOCKY?
and CAROLYN R. HODGES-SIMEON'

Anthropology, Boston University, 2Psychology,
Nipissing University

Previous studies show a positive relationship
between testosterone (T) and secretory immu-
no-globulin-A (slgA) when saliva is sampled at
a single time point, suggesting that men with
relatively higher T levels have higher concentra-
tions of one biomarker of mucosal immunity.
The purpose of this investigation was to explore
intra-individual associations between secretory
slgA, cortisol (CORT), and T within a single day
(i.e. morning vs. evening) and across 2 sequen-
tial days. As part of a larger study on health and
human mating, 119 young men provided saliva
samples at three time points, upon waking and
before sleep on the first day and upon waking the
following day. Samples were assayed in dupli-
cate for slgA, T and CORT, and averaged for all
analyses. To analyze within- and between-day
relationships, we computed difference variables
between the log transformed concentrations for
all bio-markers for all sample provision times
and compared them using Pearson correla-
tions. Changes in T were significantly positively
correlated with changes in slgA. Fluctuation of
slgA and CORT from evening to the following
morning were significantly negatively correlated.
To analyze the interactive affect that T and CORT
may have on slgA, we multiplied T and CORT

concentrations (T*CORT), and again computed
difference variables. Changes in T*CORT were
also significantly positively correlated with sigA
variation. This provides the first evidence that
salivary T and sIgA concentrations are associated
within a single day and across sequential days.
These results have the potential to add to our
understanding of the standard and stress-linked
immunocompetence handicap hypotheses.

Glucocorticoid levels predict lifespan in
wild female baboons

SUSAN C. ALBERTS'?%, FERNANDO A. CAMPOS?,
JEANNE ALTMANNS, LAURENCE GESQUIERE? and
ELIZABETH A. ARCHIE®®

'Evolutionary Anthropology, Duke University,
2Biology, Duke University, *Institute of Primate
Research, National Museums of Kenya,
“Anthropology, University of Texas San Antonio,
SEcology and Evolutionary Biology, Princeton
Universeity, °Biological Sciences, University of
Notre Dame

Glucocorticoid levels (GCs) are regularly
measured in humans and other primates as a
biological marker of stress. In a recent review,
however, Beehner and Bergman (Hormones &
Behavior 2017) reached the remarkable conclu-
sion that not a single study has drawn a clear
connection between environmental stressors, the
GC-mediated stress response, and fitness-related
outcomes. As a result, it remains unclear whether
chronic stress (as indexed by GCs) influences
lifespan in wild primates. To address this chal-
lenge, we used longitudinal data on wild female
baboons to investigate the relationship between
GC levels and survival—the single greatest
determinant of fitness variation among female
baboons. Using repeated measures of GCs
from 197 adult females (n=1784 female-years),
we show that elevated GCs predict survival in a
time-varying Cox proportional hazards model
(p=0.029). This relationship is even stronger
(p=0.005) when controlling for the effects of age,
dominance rank, social integration, group size,
reproductive state, and seasonality on GC values,
and it is not explained by collinearity between GCs
and social integration, another known predictor of
lifespanin this population. Importantly, our results
are not trivially explained by a spike in GCs at the
very end of females’ lives. Instead, females who
have chronically elevated GC levels have shorter
lifespans. Together, our results both support the
value of GCs as a window into primate health,
fitness, and aging and suggest that they may
mechanistically contribute to the established link
between sociality and lifespan.

This research was funded by the National Institutes
of Health, the National Science Foundation, the
Leakey Foundation, and the Max Planck Institute for
Demographic Research.
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Got fish? Diet and dental health of the Late
Intermediate (ca. 1000-1450 CE) peoples
in the Atacama Desert, northern Chile
MARTA P. ALFONSO-DURRUTY", EUGENIA M.
GAYO? VIVIEN G. STANDEN?, VICTORIA CASTRO*S,
CLAUDIO LATORRE®, CALOGERO SANTORO” and
DANIELA VALENZUELA®

'SASW, Kansas State University, 2Centro de
Ciencia del Clima y la Resilencia, Universidad de
Concepcion, *Departamento de Antropologia,
Universidad de Tarapac3, ‘Departamento de
Antropologia, Universidad Alberto Hurtado,
Departamento de Antropologia, Universidad

de Chile, ®Instituto de Ecologia y Biodiversidad,
Pontificia Universidad Catdlica de Chile, “Instituto
de Alta Investigacion, Universidad de Tarapaca

This study assesses the dietary diversity of Late
Intermediate Period (LIP; 1000-1450 CE) groups
in the Atacama Desert, Chile. Within the region’s
prehistory, the LIP corresponds to the regional
developments that emerged after Tiwanaku's
decline. While LIP coastal and inland groups were
stylistically unified, their subsistence patterns
differed. But, stable isotope (SI) analyses show
they shared a diet composed mainly of marine
resources.Seventy-seven individuals from a
coastal (Cam-8) and two inland (Llu-54 and
Az-8) archaeological sites were analyzed. Ten
individuals from each site (n = 30) were selected
for Sl analyses (d"®Ccq and d'®N). Two bayesian
isotopic mixing models were used to estimate
the relative contribution of different food sources
(SIAR). Dental pathologies (n=1845 teeth)
analyzed included: AMTL, alveolar reabsorption,
caries, abscesses, fractures, and chipping. S
results show variations in the dietary contribution
of C4 crops (Cam-8=<9%; Llu-54= 14.2-17.4%;
Az-8=14.3-20.5%), marine resources (Cam-8 &
LIu-54=>60%), and mammalian herbivores and
domestic-wild plants (Az-8=~47%; Llu-54 and
Cam-8= <37%) by site. Trophic niche analyses
showed Cam-8's to be homogenous and special-
ized in marine resources, while Llu-54 and Az-8
had broader trophic niches. Analyses of perma-
nent teeth show that LIu-54 had the highest rates
of AMTL (13.2%), caries (26.4%), and abcesses
(10%), whereas Cam-8 had the highest degree
of dental wear (Mode=4), chipping (22.3%) and
fractures (3.3%). Results for the deciduous denti-
tion follow similar trends. Both IS and dental
pathology analyses showed dietary diversity
between groups. These differences reflect varia-
tion in the types and relevance of food sources,
as well as their preparation.

FONDECYT 1151046
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Age Indicators Reveal Population
Information: A New Computational
Framework for Estimating Ancestry from
Pubic Symphyseal Shape

BRIDGET FB. ALGEE-HEWITT'? and JIEUN KIM?
"Center for Comparative Studies in Race and

Ethnicity, Stanford University, 2Scientific Computing,
Florida State University

When estimating skeletal age from the public
symphysis, prior knowledge of ancestry is advis-
able, as population-specific standards arguably
produce more accurate approximations of
chronological age. The correct determination
of ancestry is a difficult task as the accuracy of
its estimation is reliant upon the preservation
and typicality of the diagnostic characteristics,
choice of methods, availability of appropriate
comparative samples, and the recovery context
of the remains relative to practitioner experi-
ence. To reduce potential error associated with
the misspecification of ancestry in adult age
estimation, we propose a fully-computational
framework to derive probabilistic estimates of
continental ancestry from the pubic symphysis
using the same data already shown to produce
robust estimates of age-at-death. We apply
three published shape algorithms to laser-scan
generated coordinates for a mixed-sex sample
of White, Black, and Hispanic adult skeletons to
generate measures of pubic symphyseal surface
morphology. We subject these measures to
unsupervised model-based clustering for trihy-
brid ancestry estimation, discriminant function
analysis for classification, and standard multi-
variate statistics to quantify the shape variation
attributable to ancestry. Our analyses generate
estimates in agreement with prior admixture
studies, find that ancestry accounts for =42% of
variation in shape, and produce reasonable rates
of classification, 63-91%. While we conclude
that shape differences in the pubic symphysis
are informative of both age and ancestry and
it is possible to create a pipeline for their anal-
ysis, further work is needed to understand how
environmental or life-history factors common to
individuals sampled from the same labeled group
may affect pubic symphyseal morphology.

NIJ award 2015-DN-BX-K010

Daily Lives of Samburu Pastoralist
Children: Work, herding, and food
consumption

DIANDRA ALLEN', CHARLES E. HILTON? and
BILINDA STRAIGHT?

TAnthropology, University at Albany - SUNY,
2Anthropology, University of North Carolina at
Chapel Hill, *Anthropology, Western Michigan
University

In pastoralist societies of northern Kenya, chil-
dren, aged 3-14 years, are tasked with economic
responsibilities associated with livestock herding,
domestic obligations, and allocare of younger

siblings. Mixed age groups of children lead live-
stock some distance away from the settlement,
often away from direct supervision of adults and
from the benefit of ready-food access during
the day. Our study analyzes Samburu children’s
physical activities in conjunction with daily food
consumption in a community where traditional
diet has been replaced with low quality processed
food such as maize meal. A focal follow approach
was applied, sampling 5 boys and 4 girls each
for over a 36-hour period. Physical activity levels
(PALSs) were examined through the use of
non-invasive accelerometers and time allocation
observations. Food consumption was monitored
through direct observation and measurements
by volume for each food type with additional
24-hour food recalls. Physical activity pattern
differed between boys and girls, apparently driven
by an early household application of the sexual
division of labor. Time allocation indicated that
girls are tasked more frequently with household
economic work compared to boys. Additionally,
food consumption patterns also differed by
gender. Girls were more likely to be involved in
food processing and preparation thereby allowing
for greater access to predominately processed
food throughout the day. However, boys engaged
in small-scale hunting of birds and other animals,
thus, supplementing their diets with protein and
fat. The implications of our study are discussed
within the context of energy balance during child-
hood in an energy-poor environment.

This research was funded by A Research Experience
for Undergraduate Supplement to National Science
Foundation Award #1728743, "A Bio-Cultural
Investigation of Intergenerational Epigenetic
Mechanisms" (Bilinda Straight, Pl).

In Service to the Sultan: Biological affinity
analysis of Vlach Ottoman vassals from
southern Croatia

KATHRYN GROW ALLEN', MARIO SLAUS?,

ANITA ADAMIC HADZIC? and NOREEN VON
CRAMON-TAUBADEL®

'Department of Anthropology/Sociology, Eastern
Oregon University, 2Anthropological Center,
Croatian Academy of Sciences and Arts, *Buffalo
Human Evolutionary Morphology Lab, Department
of Anthropology, University at Buffalo

Since the 10" century, the term ‘'Vlach' was used
as an ethnic determinant in Southeast Europe,
communities under this title living and governing
separately from non-Vlach populations. The
true origins and identity of Vlach communities
is a debated historical question. Biologically,
both Slavic and pre-Slavic heritages have been
credited. Alternatively, at certain times in history
written records labelled communities as ‘Vlach’
based on a nomadic, pastoral lifestyle. With both
cultural and biological definitions, this ethnicity
is not well understood. During the Ottoman
period in particular, Vlach could be a catch-all

administrative term for pastoral clans in service
to the state, biological identities not considered
as smaller pastoral communities were absorbed
into this title.

This research analyzed a Vlach community of
Ottoman vassals, examining whether cultural
isolation and ethnic division were matched by
biological distance. Metric and non-metric cranial
variation highlighted the biological affinity of a
southern Croatian Vlach population. A sample
of 32 Vlach crania were compared to a nearby
non-Vlach sample, as well as more distant
Eurasian samples. Analyzing 32 cranial meas-
urements and 24 non-metric variables with
D?matrices, Principal Coordinates Analysis, and
Mean Measure of Divergence tests, results high-
light a Vlach population with biological affinity
most similar to the very proximate, nearby
community. This begs consideration of the
division maintained historically between these
Vlach and non-Vlach populations, labelled as an
ethnic divide. Analyses such as these remind us
that ethnic divisions do not necessarily indicate
biological divisions.

This material is based upon work supported by the
National Science Foundation under grant no.1642007

Life histories, aging, and testosterone
levels among Datoga, Hadza, and Qom
men

LOUIS C. ALVARADOQ', CLAUDIA R. VALEGGIA?,
PETER T. ELLISON®, CAITLIN L. LEWARCH? and
MARTIN N. MULLER*

"Anthropology, University at Albany-SUNY,
2Anthropology, Yale University, (Human
Evolutionary Biology, Harvard University,
“Anthropology, University of New Mexico

Relative to industrial populations, men from
subsistence groups exhibit lower testosterone
levels and more modest declines with age.
Limited energy availability has been hypothe-
sized to downregulate testosterone production,
particularly among young adults when testos-
terone levels are highest, resulting in attenuated
age-decline. However, energetic constraint is not
unique to the evolutionary ecology of humans and
yet significant age-related testosterone decline is
observed in numerous species of wild primates.
Conversely, human life history is distinguished by
extensive bi-parental care and male provisioning.
Because men show decreased testosterone
with parenting effort, we argue that within more
naturalistic and evolutionarily relevant ecolo-
gies, natural fertility and earlier reproduction
suppresses testosterone in emerging adulthood
such that a lower relative baseline dictates less
age-decline across the remaining lifespan. We
examine men's testosterone levels as contrasting
functions of energetic status and paternal involve-
ment across three traditional populations with
substantial variability in men’s nutritional condi-
tion and parental investment. Anthropometric
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and demographic data along with saliva samples
were collected from 83 Datoga, 31 Hadza, and
48 Qom men, ages 17-72 years. Population vari-
ation in salivary testosterone was greatest at
younger ages and patterned so paternal involve-
ment associated with lower morning and evening
testosterone, along with diminished age-decline
in both measures. Men's energetic status as
indicated by their body mass index was not asso-
ciated with testosterone values or age-related
decline. Within socioecological contexts of small-
scale society, we find that blunted age-decline
in men's testosterone levels is primarily due to
population variation in parental investment rather
than energetic constraint.

Examining patterns in gut microbial eukar-
yotes and bacteria across the primate
phylogeny

KATHERINE R. AMATOQ', ALLISON MANNZ34,
FLORENT MAZEL?3, EVAN MORIEN?*4, VINCENT
BILLY?%# and LAURA PARFREY?%#

TAnthropology, Northwestern University, 2Botany,
University of British Columbia, *Biodiversity
Research Centre, University of British Columbia,
4Zoology, University of British Columbia

Given the influence of the gut microbiome on host
health via effects on metabolism, immune func-
tion, and behavior, there is widespread interest
in determining the factors that affect host-gut
microbe interactions. Examining patterns of
microbial variation across multiple host species
can provide insight into these factors. However,
existing comparative studies largely overlook
the true complexity of the gut system, focusing
on bacteria and excluding archaea, microbial
eukaryotes, and viruses. In an effort to broaden
our understanding of the primate gut micro-
biome, here we use 18S rRNA gene amplicon
sequencing to describe the gut microbial eukar-
yote profiles of 12 species of wild primates. We
detect many of the same taxa that are known
to inhabit the human gut, including nematodes,
Entamoeba, Blastocystis, and Giardia, and find
that both host dietary niche and phylogenetic
group influence taxonomic diversity. Additionally,
the prevalence of some microbial eukaryote taxa
varies by host phylogenetic group. For example,
while several species of nematodes are prevalent
throughout the primate phylogeny, Entamoeba
is only detected in Old World monkeys and
apes. Comparisons with previously generated
bacterial data for the same fecal samples will
allow us to describe co-occurrence patterns
between bacteria and microbial eukaryotes.
Given that a subset of bacteria co-diversify with
hosts, it is possible that interactions between
co-diversifying bacterial taxa and widely preva-
lent eukaryotic taxa are stronger compared to

interactions among other microbial taxa. These
dynamics are likely to have implications for host
physiology across both proximate and evolu-
tionary timescales.

Water availability, primate ranging
behavior, and implications for parasite
transmission: an experimental and obser-
vational study of wild red-fronted lemurs
(Eulemur rufifrons) in a dry deciduous
forest

CAROLINE R. AMOROSO', PETER M. KAPPELER??,
CLAUDIA FICHTEL? and CHARLES L. NUNN'™#
'Evolutionary Anthropology, Duke University,
2Behavioral Ecology and Sociobiology, German
Primate Center, *Sociobiology/Anthropology,
University of Gottingen, “Global Health Institute,
Duke University

For primate species in dry habitats, water may
be among the most important factors driving
ranging patterns. In this study, we investigated
whether and how water distribution impacts
ranging behavior in a wild lemur population. We
monitored the habitat use of a habituated popu-
lation of red-fronted lemurs (Eulemur rufifirons)
in a dry deciduous forest in western Madagascar
using GPS collars. We conducted experiments
that introduced water resources and compared
ranging patterns during the experiments to
those before and afterward. We found that lemur
groups shifted their intensity of habitat use rela-
tive to changes in natural and experimental water
availability. Specifically, lemurs were more likely
to spend time in areas near experimental water
sources during the experiment than in the same
areas before water was present (exponential
model better supported than null model; AAIC>2
for four groups). Lemurs were less likely to spend
time near previous habitual water sources while
experimental water sources were available (GLM,;
p<0.01, t=-3.24, df=146). We observed shifts in
ranging intensity in response to natural changes
to water availability when waterholes dried up
over time (GLM; p<0.01, t=-2.81, df=103). Based
on these findings, we conclude that lemurs are
flexible in their ranging patterns in response to
water availability, and we consider implications of
aggregations of lemur groups around waterholes
for parasite transmission. These results highlight
the importance of water distribution for deter-
mining primate habitat use, especially given the
potential for climate change and human land use
to alter water availability for wild primates.

This research was funded by NSF BCS-1613482 (DDRIG),

the Margot Marsh Biodiversity Foundation, and Primate
Conservation, Inc.

Porotic cranial lesions in living forager-hor-
ticulturalists: theoretical pathways and
preliminary evidence

AMY S. ANDERSON', AARON D. BLACKWELL",
BENJAMIN C. TRUMBLE? RANDALL C.
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Porotic hyperostosis (PH) and cribra orbitalia (CO)
are cranial lesions often identified in archaeolog-
ical assemblages but rarely in clinical cases. This
disparity is surprising, since the factors that bioar-
chaeologists link to these skeletal lesions include
microbial and macroparasitic infection, food inse-
curity, and inadequate dietary diversity, which all
remain common globally. We aim to shed light
on the biocultural causes and pathophysiology of
PH/CO by examining their expression in a living
population with chronic parasitism and anemia.

The Tsimane, contemporary tropical subsist-
ence horticulturalists, have been studied by the
Tsimane Health and Life History project (THLHP)
since 2002. We utilize THLHP data to examine
associations between anemia and cranial lesions.
In a preliminary sample of 50 cranial CT scans
of Tsimane adults aged 45+ (52% male) we find
evidence of PH in 4% and CO in 10%. Analyses of
dietary data suggest that dietary iron deficiency is
unlikely, and vitamin D deficiency is minimal in the
tropics, yet we find that 20% of Tsimane adults
and 38% of children are anemic. Parasitism is
endemic and systemic inflammation is high:
45% are infected with hookworm, white blood
cell counts are ~1.5 times higher than US values.
Thus, blood loss anemia and anemia of inflam-
mation may have simultaneous opposing forces
on erythropoiesis, leading to hidden heterogeneity
in skeletal phenotypes. In future work, we will test
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theoretical pathways between environment and
porotic cranial lesions by expanding our sample
of CT scans to 775 individuals and linking these
scans to 15 years of longitudinal health data.

This research made possible by NIH/NIA grants
ROTAG024719-07, ROTAG024719-02, and R56AG024119

Bioarchaeological Signatures of Health
and Inequality at the Middle Bronze Age
Rural Site Kaman-Kalehoyiik

CHERYL P ANDERSON', LEVENT ATICI? and
SACHIHIRO OMURA?®

TAnthropology, Boise State University,
2Anthropology, University of Nevada, Las Vegas,
3Archaeology, Japanese Institute of Anatolian
Archaeology

This research study focuses on the bioarchae-
ology of Kaman-Kalehoyik and seeks to provide
baseline data, investigating the effects of soci-
oeconomic inequalities on rural communities
during the Middle Bronze Age (MBA) (ca. 2000~
1750 years Before Current Era) in central Anatolia
(present-day Turkey). In particular, this project
addresses the impact of the political landscape
during the MBA on population health at the small
rural settlement Kaman-Kalehoyuk using multiple
lines of evidence. This is accomplished through
comprehensive documentation and analyses
of human skeletal remains. More specifically,
health indicators of biological stress and activity
patterns are discussed in order to assess whether
a biological signature of health is present at this
MBA rural community.

The results show a minimum of 64 individuals
and include all age categories and both sexes.
Some aspects of the health profile, such as the
demographic profile, fertility rates and preva-
lence of dental caries, are consistent with an
agricultural lifestyle. The demographic patterns
appear to be relatively normal for an agrarian rural
community and fertility is high (0.3774). Based
on the evidence for overall nutritional quality
and general stress, we argue that occupants of
the MBA Kaman-Kalehoytk show health profiles
similar to low socio-economic individuals at the
MBA urban site of Kiiltepe-Kanesh.

The taxonomic status of the large-bodied
colobine specimen KNM-WT 16827

MONYA ANDERSON
Department of Anthropology, University of Oregon

KNM-WT 16827 is an associated partial skel-
eton of a large-bodied colobine monkey from the
Lomekwi Member of the Nachukui Formation,
West Turkana dated to approximately 2.6 Ma.
This specimen includes associated cranial, maxil-
lary,and mandibular fragments along with several
postcranial elements with well-preserved artic-
ular surfaces from the forelimb, hindlimb, and
ankle. It was initially classified as Paracolobus

mutiwa based on craniodental similarities with
specimens from Koobi Fora and Omo and is the
only specimen with associated postcrania attrib-
uted to this taxon. The inclusion of P mutiwa
within Paracolobus has since been questioned
due to craniodental and postcranial morphol-
ogies distinct from the P chemeroni specimen
KNM-BC 3.

Postcranially KNM-WT 16827 is distinct not only
from P chemeroni, but also compared to contem-
poraneous fossil colobines such as Rhinocolobus
turkanensis and Cercopithecoides williamsi. The
scapula and humerus are shorter and more
robust than P chemeroni, and although it is not
as extremely terrestrial as C. williamsi, appears
more terrestrial than the arboreally adapted R.
turkanensis. The hindlimb is smaller with more
robust muscle attachments compared to P
chemeroni with morphologies more consistent
with terrestrial locomotion at the hip. The calca-
neus and astragalus, although distinctly colobine,
also differ morphologically from P chemeroni
and the other large-bodied colobines suggesting
differences in locomotor adaptations of the
ankle joint. KNM-WT 16827's unique postcra-
nial morphology calls into question its inclusion
within Paracolobus and in combination with its
unusual cranial morphology may warrant generic
distinction.

This research was supported by the University of Oregon
and the National Science Foundation (Proposal No.
1650923).

Application of Synchrotron micro-Com-
puted Tomography and Confocal Laser
Scanning Microscopy to evaluate sex-re-
lated differences in the human osteocyte
lacunar-canalicular network across the
lifespan

JANNA M. ANDRONOWSKI', REED A. DAVIS', GINA
TUBO' and DAVID ML. COOPER?

'Biology, University of Akron, 2Anatomy, Physiology,
and Pharmacology, University of Saskatchewan

Osteocytes are believed to play a central role
in the sustained health of bone, thus a decline
in their numbers is detrimental and alterations
in the lacunar-canalicular network (LCN) may
be linked to accelerated bone remodeling and
subsequent bone loss. Due to the preferential
bias of particular bone diseases in females, such
as osteoporosis, the exploration of age-asso-
ciated sex differences in the LCN is warranted.
This study addresses two hypotheses: (1) there
will be a decline in lacunar volume in the female
middle-age group, indicating that the onset of
changes may be associated with menopause,
and (2) the LCNs of young women will have a
greater surface area. Cortical bone samples were
sourced from the femora of modern American
males (n=20) and females (n=20) between the
ages of 20 and 100. Synchrotron micro-Com-
puted Tomography (SRUCT) and Confocal Laser

Scanning Microscopy (CLSM) techniques were
used to image samples from males and females
across the lifespan. Parameters include osteo-
cyte lacunar density, LCN area, and canalicular
area. SRUCT results indicate that lacunar density
is reduced in older individuals of both sexes
(60+). CLSM data reveals that LCN area is 26.8%
greater in younger females (<40) and declined in
older females (50+) by ~44.5%. Canalicular area
was further reduced in aged females. Lower
LCN areas in older females may contribute to
impaired communication between osteocytes
due to fewer canalicular connections and impair
their mechanotransduction functions. Overall,
this work has implications for selecting possible
targets for intervention during menopause linked
to the bone remodeling process.

Supported by the Canadian Institutes of Health

Research, Training Grant in Health Research Using
Synchrotron Techniques

The Role of Broca's Area in Stone
Toolmaking Action Perception

ZARA ANWARZAI', SHELBY S. J. PUTT?, LANA
RUCK'?, CHUNG-LIN YANG® and P. THOMAS
SCHOENEMANN'?

"Department of Anthropology and Cognitive
Sciences Program, Indiana University, 2Stone Age
Insitute, Stone Age Institute, *Department of Brain
& Cognitive Sciences, University of Rochester

The possible co-evolution of stone tool manufac-
turing and language has long been a subject of
speculation, partly driven by the recognition that
key aspects of language are left-lateralized in
the brain, and that most people are also left-lat-
eralized for manual motor behavior by being
right-handed. Neurocognitive studies of stone
tool manufacturing, however, have not reported
clear evidence of activation in Broca's area in
the left hemisphere, though they have reported
activation in the right hemisphere in BA44/45
for Acheulian stone tool technology. Using fMR,
we scanned an expert stone toolmaker watching
a naturalistic video of himself making different
kinds of stone tools, while also imagining himself
performing these actions. Our analysis shows a
strong correlation of activation for BA44/45 in
both hemispheres. Positive and negative peaks
of activation in BA44/45 that were independent
of changes in overall activation occurred mostly
during periods of observation, when the subject
was assessing the current intermediate state
of the tool, suggesting that BA44/45 in both
hemispheres aid in action planning. In addition,
exposures to new behaviors during the ~23
minutes of video yielded the highest positive
peaks in BA44/45; this activation decreased over
time, suggesting that BA44/45 may aid in moni-
toring new steps in toolmaking sequences and
have less to do with processing familiar behav-
jors. The outcome of this analysis offers a greater
understanding of Broca's area in coordination

Abstract Book

v



ABSTRACTS

with its right analogue, providing further support
for how stone toolmaking studies can offer
insight into the evolutionary expansion of Broca's
area.

This research was supported in part by grant 52935 from
the Templeton Foundation titled: “What Drives Human
Cognitive Evolution?”

Evolutionary genomic patterns of recent
natural selection on body size sexual
dimorphism in Homo sapiens

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

It has been hypothesized that human body size
sexual dimorphism was reduced via positive
selection following the transition from hunting
and gathering to agriculture due to a more equal
division of labor, shifts in technology, and/or
nutritional changes. Alternatively, any recent
changes in the degree of human sexual dimor-
phism could instead reflect genetic drift. Here we
apply a genome wide association study (GWAS)
approach to study the recent evolutionary history
of sexual dimorphism in human body size pheno-
types. GWAS can identify genetic loci associated
with phenotypic variation; the identified variants
can then be analyzed to infer recent evolutionary
histories of the corresponding traits. Using GWAS
data from the UKBiobank, we identified 147
single nucleotide polymorphisms that are both
significantly associated with height variation in
either males or females or in both sexes (P<1x10°
%) and have a significant sex difference for height
(P<0.0007). Using the singleton density score
statistic, which quantifies recent changes in the
frequencies of alleles underlying polygenic traits,
we observed evidence of recent (within ~3,000yr)
positive selection (P<0.0001) at these loci, specif-
ically on alleles associated with less sexual
dimorphism. This effect was predominantly
driven by increases in the frequencies of alleles
associated with shorter male stature. In stark
contrast, for loci associated with height but not
sexual dimorphism there is evidence of recent
positive selection on alleles associated with
taller height. Our results support the hypothesis
of recent positive selection for reduced human
body size sexual dimorphism and demonstrate
the value of GWAS approaches for testing anthro-
pological hypotheses.

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.

Moving through time: Intermediate
phalanges from East African early and
middle Miocene catarrhines reveal loco-
motor changes

IRISA D. ARNEY', MONTE MCCROSSIN?, BRENDA
BENEFIT?® and ISAIAH NENGO*

TAnthropology, University of Michigan,
2Anthropology, New Mexico State University,
SEvolutionary Anthropology, Duke University,
“Turkana Basin Institute, Stony Brook University

A survey of early and middle Miocene East African
catarrhine collections indicates intermediate
phalanges are one of the most well-preserved yet
understudied elements across localities. Here we
provide qualitative and quantitative descriptions
of several catarrhine intermediate phalanges from
the early and middle Miocene. Robusticity indices
(RI=base width x 100/maximum length) indicate
manual intermediate phalanges of Afropithecus,
Ekembo heseloni, and Equatorius are moderately
robust with index values between 29-37, as in
Colobus, Cebus, and Nasalis. Phalanges from
Songhor (~19-20 Ma), are more gracile (RI 27-31)
than similar sized E. heseloni. Curvature indicates
two morphs at Songhor. SO 35514 is very curved
(included angle=51°), resembling phalanges from
suspensory taxa; while SO 974, 986, and 1966 are
less curved (30°-399), like Ekembo and arboreal
colobines. SO 35514 could belong to a different
taxon than SO 974, 986, and 1966.

At Maboko (15 Ma), a large hominoid manual
phalanx (MB 28393), similar in size to Pan and
RU 157001 (Ekembo nyanzae), is attributed to
Kenyapithecus africanus. It is robust (RI=37) like
RU 151001 (RI=38), Pan and Mandrillus phalanges,
yet the shaft is straight (21°) like terrestrial
Papio. Additional small catarrhine phalanges,
morphologically distinct from robust, straight
Victoriapithecus phalanges, can be attributed to
Simiolus or Mabokopithecus. These phalanges
are gracile (RI=24-28) and curved (43°-50°),
resembling morphology of brachiating/semi-bra-
chiating taxa.

Results indicate adaptations for more agile fore-
limb arboreality to at least one taxon at Songhor.
Even more derived forelimb agility was present
in middle Miocene small-medium apes along
with terrestrial adaptations in Kenyapithecus and
Victoriapithecus.

Support was provided by the National Science
Foundation, L.S.B. Leakey Foundation, Wenner-Gren
Society, National Geographic Society, Boise Fund, and
the University of Michigan.
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Maternal position within the dominance
hierarchy in Macaca mulatta: Associations
with offspring 2D:4D ratio and growth

JUAN PABLO ARROYO', LORENA MADRIGAL',
REBECCA LONES—IKHALFOUNIW, MANUEL I_,EBRO'NZ,
MELWEEN MARTINEZ? and CARLA ESCABI?
"Department of Applied Anthropology, University of
South Florida, 2Caribbean Primate Research Center,
Medical Sciences Campus, University of Puerto
Rico

The second to fourth digit length (2D:4D) ratiois a
sexually dimorphic trait, associated with prenatal
exposure to androgens and dominance-rank in
several species. Higher-ranking female rhesus
macaques have been reported to have lower
2D:4D ratios than lower-ranking females. In this
study we assessed if maternal dominance-rank
(MDR), maternal received-aggression (RAG) and
maternal received-affiliation (RAF) are associ-
ated with offspring 2D:4D ratio and growth. Data
were collected on dyadic-agonistic and dyad-
ic-affiliative interactions between adult females.
Offspring (neonates to 2.5-year-olds) morpho-
metric-weight data were collected twice, 5
months apart. Offspring of high-ranking mothers
had higher left-hand 2D:4D (LH-2D:4D) ratios than
offspring of middle and low-ranking mothers.
MDR was positively associated with LH-2D:4D in
males (p=0.022), and both-hand 2D:4D average
in males (p=0.036) and females (p=0.038). MDR
correlated with increased 5-month BMI change
in males (p=0.046), and lower finger trauma
(p=0.026) in males and females. RAG correlated
with reduced weight-gain in males (p=0.046),
and reduced CR-L growth (p=0.035) and higher
finger trauma in females (p=0.011). The higher
the RAF, the lower the weight (p=0.023) and
CR-L (p=0.015) in females. RAF correlated with
lower BMI in both males (p=0.029) and females
(p=0.024); with lower weight (p=0.033) but higher
5-month weight-gain (p=0.006) and BMI change
(p=0.004) in males. RAF correlated with higher
right-hand 2D:4D (RH-2D:4D) ratio in females
(p=0.007), and a higher RH-2D:4D to LH-2D:4D
difference in males (p=0.035). A positive MDR
and offspring 2D:4D association is unexpected.
Male growth appears to be more susceptible to
the effects of MDR, RAG and RAF.

Testing factors influencing the lemur gut
microbiome: host genetics or diet?

ABIGAIL E. ASANGBA'?, MARIAH DONOHUE™,
ALICIA LAMB?S, REBECCA J. LEWIS®, RANDALL E.
JUNGE’, MITCHELL IRWINE, STEVEN R. LEIGH??,
PATRICIA C. WRIGHT 91" and REBECCA M.
STUMPF'2

'Anthropology, University of lllinois at Urbana-
Champaign, Urbana, IL, USA, 2Carl R. Woese
Institute for Genomic Biology, University of lllinois
at Urbana-Champaign, Urbana, IL, USA, *Ecology
and Evolution, Stony Brook University, Stony Brook,
NY, USA, “Biology, University of Kentucky, Lexington,
KY, USA, ®Biology, Clarkson University, Potsdam, NY,
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USA, ¢Anthropology, University of Texas at Austin,
TX, USA, "Columbus Zoo and Aquarium, Columbus,
OH, USA, 8Anthropology, Northern lllinois University,
DeKalb, IL, USA, °Anthropology, University of
Colorado-Boulder, Boulder, CO, USA, "°Centre
ValBio, Ranomafana, Madagascar, ""Institute

for the Conservation of Tropical Environments,
Stony Brook University, Stony Brook, NY, USA,
2Anthropology, Stony Brook University, Stony
Brook, NY, USA

Multiple factors including diet, host genetics,
host phylogeny, digestive physiology and habitat
have been shown to influence the composition
of the host gut microbiome. Previous studies
suggest that the gut microbiome composition
and function of individuals within the same
species may be shaped mainly by environmental
factors such as diet, with minor contributions
from host genetics. However, studies comparing
individuals from different species reveal host
genetics and host phylogeny mainly determine
the gut microbiome composition and function,
with minor contributions from diet. To better
elucidate the roles of these factors in affecting
the gut microbiome of non-human primates, we
compared the gut microbiomes of five closely-re-
lated wild lemur species (Propithecus verreauxi,
Propithecus diadema, Propithecus edwardsi,
Varecia variegata, and Lemur catta) occupying
different dietary niches using data from 16S
rRNA gene sequences. Beta diversity measured
from unweighted Unifrac distances showed
sub-clustering of host species within broader diet
clusters. PERMANOVA tests on the distances
were statistically significant (p< 0.001). Alpha
diversity (species richness) showed P verreauxi
and L. catta with lowest and highest diversities
respectively, a possible reflection of diet diversity.
LEfSe results indicate that 10 microbial taxa were
significantly discriminative among host species
whereas 31 microbial taxa were distinguished by
diet (omnivory, folivory, and frugivory) indicating
that diet, more than host species, was a stronger
factor influencing variation in the lemur gut micro-
biome. Comparative microbiome studies such as
this contribute to our understanding of the rela-
tive importance of the various factors affecting
host-microbiome diversity and function.

We gratefully acknowledge funding from NSF BCS
0820709 and NSF BCS 0935347.

Middle Pleistocene hominin systematics:
Homo heidelbergensis, Homo sapiens, and
the species concept revisited

SHEELA G. ATHREYA
Anthropology, Texas A&M University

Efforts at classifying Middle Pleistocene homi-
nins are hampered by the lack of consensus
as to how to weight geographical and temporal
variation, phylogeny, and morphology. But
because scientists are heterogeneous and
differ about the species concept, there can be

no global consensus. A shared taxonomy is
mostly to achieve other goals, namely: 1) sharing
language for transmission of ideas; 2) reflecting
the consensus and diversity of interpretations;
and 3) developing a classification that allows for
inductive reasoning. | propose we shift our focus
to these goals. | demonstrate how approaching
Middle Pleistocene systematics through the
interpretive framework of ethnobiology, which
studies folk naming and classification systems,
can vyield better results. The focus is not on
ascertaining “true” evolutionary relationships, but
achieving these goals. | review published defi-
nitions of Mid-Pleistocene taxa and categorize
them, following Berlin's seminal 1973 work, into
two levels of cognitive universals: the broader
folk generic and more restrictive folk specific
rank. The results demonstrate that our inability to
define H. heidelbergensis is consistent with other
examples of organisms that lack readily percep-
tible or universally recognized differences among
observers. The level of patterning does not allow a
folk-species-level distinction, but possesses what
other societies name at the folk-generic level. In
keeping with global naming systems we should
refer to them according to their generic category,
with modifiers (e.g., “Middle Pleistocene Homo”).
Doing so is consistent with all other known
taxonomic systems, with observed human capa-
bilities of cognitive differentiation, and is both
necessary and sufficient given the current data.

Nonmetric cranial trait expression in
pre-contact Southwest Native Americans
and modern Asians

MEGAN L. ATKINSON'" and SEAN D. TALLMAN'?
TAnatomy and Neurobiology, Boston University
School of Medicine, 2Anthropology, Boston
University

Traditionally, pre-contact Native Americans have
served as a biological reference in identifying
modern Asian individuals for aspects of the
biological profile due to their distantly shared
genetic history. However, the assumption that
pre-contact Native Americans can serve as
accurate representatives in cranial nonmetric
trait expressions for modern Asian individuals
remains largely untested. Therefore, the present
study explores craniometric variability between
pre-contact Native Americans and modern Asian
individuals to ascertain whether population-spe-
cific methods should be developed. Nonmetric
cranial trait data was recorded on pre-contact
Southwest Native Americans (n = 150) from
the American Museum of Natural History and
compared within a nonparametric statistical
framework to cranial trait data for modern Thai
(n=150, Khon Kaen University) and Japanese
(n=150, Jikei University) individuals. Chi-square
analyses indicate that the Native American and
Asian groups exhibit significant differences in
their nonmetric cranial trait expressions. Of the

35 traits analyzed, 31 (88.6%) differed signif-
icantly between the groups. Specifically, 28
traits (80.0%) differed significantly between the
males, while 25 traits (71.4%) differed signifi-
cantly between the females. These differences
likely reflect distinct population histories, and
the disparities are large enough to conclude that
pre-contact Native Americans should not serve
as biological references for modern Asian popu-
lations when performing ancestry estimations
in forensic settings. The present study indicates
that Native American and Asian populations are
not skeletally homogenous, and as such, it high-
lights the increasing need for the development of
population-specific biological profile methods for
Asian populations.

Evolvability and Constraint in Traits of the
Primate Vertebral Column with Respect to
Functional Trait Complexes

BENJAMIN M. AUERBACH'? and ELIZABETH R.
AGOSTO'

"Anthropology, The University of Tennessee,
2Ecology and Evolutionary Biology, The University
of Tennessee

Researchers have established genetic covariance
of vertebrae with the basicranium, in part related
to developmental commonalities in addition to
shared biomechanical function. Vertebrae also
share functional relationships with the bones of
the upper limb, as muscles originate from verte-
brae and insert on the scapula and humerus.
Such functionally-related traits that are produced
through genetic covariance are functional trait
complexes (FTCs), in which shared genetic rela-
tionships impose constraints in trait responses
to directional selection. While other research we
have performed has established the basicra-
nium and scapula as a FTC, it is unknown if this
complex extends to the vertebrae.

We examine evolvability among basicranial,
scapular, and vertebral measurements (cervical
and thoracic) from 66 adult Macaca mulatta.
Measurements were mean-standardized and
indices of evolvability were calculated in R
following the equations of Hansen and Houle.
Higher evolvability measures reflect more inde-
pendence among traits. Results show the lowest
evolvability indices for the scapula with both
vertebral regions, as well as the scapula with
the basicranium. Significantly higher evolvability
occurs between both vertebral regions, and
between the basicranium and each vertebral
region. This indicates that the scapula forms
a FTC with the vertebrae and the basicranium,
perhaps related to shared biomechanical func-
tions. In addition, while there are tiered patterns
of constraint, we propose all of these elements
comprise a FTC, and impose mutual constraints
to responses to selection. We find similar
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patterns in preliminary analyses of these traits
in marsupials (Petauridae), which suggests an
ancient mammalian origin for genetic covari-
ances among these anatomical regions.

National Science Foundation BCS DDRIG #1825995

Sacroiliac joint fusion in nulliparous and
parous females and males

MEREDITH N. AULDS

Geography and Anthropology, Louisiana State
University

Previous research shows that sacroiliac (Sl) joint
fusion is age and sex dependent. Older individ-
uals—specifically starting in the fifth or sixth
decade of life—are more likely to develop Sl joint
fusion. Females have a lower frequency of Sl joint
fusion than males, perhaps due to pregnancy or
parturition. This study examines the relationship
between Sl joint fusion with both sex and parity
status in females. The issue is whether the prev-
alence of Sl fusion in nulliparous females is more
similar to that of males or parous females. The
sample consists of 46 nulliparous females, 119
parous females, and 158 males from the William
Bass Skeletal Collection. Ages of the individuals
ranged from 50-89 years. Sex, age, and parity
status were self-reported. Results show that
the frequency of Sl joint fusion is significantly
different among males (13.29%), nulliparous
females (6.52%), and parous females (0.84%;
Fisher's exact test, P<0.001). Pairwise compar-
ison of the three groups for Sl joint fusion shows
that parous females and males are significantly
different (P<0.001), but parous females and
nulliparous females (P=0.07) and nulliparous
females and males (P=0.21) are nonsignificantly
different. Nulliparous females are intermediate in
frequency of Sl joint fusion between males and
parous females which suggests that pregnancy
or parturition is involved in lower frequencies of
Sl joint fusion in parous females.

Is mountain life tougher? Examining
differential maximum incisor bending and
shearing strength in Gorilla gorilla and G.
beringei

LAUREN N. AUSTIN, JACOB W. MOFFIT and
ANDREW S. DEANE

Anatomy and Cell Biology, Indiana University

All gorillas are more folivorous relative to other
great apes, however within that group there is
considerable dietary variability between G. gorilla
and G. beringei. The former relies heavily on
fruiting resources during much of the year and
uses terrestrially herbaceous vegetation (THV)
to supplement a predominantly frugivorous diet
during limited periods of resource scarcity. Gorilla
beringei, however, more consistently relies on
THV year-round owing to the scarcity of fruiting
resources at the higher elevations. Although prior

analyses have identified potentially diet specific
morphological differences in G. gorilla and G.
beringei incisor crowns (i.e. differences in incisal
crown curvature), these differences are not as
accentuated as the differences between other
closely related taxa with dissimilar diets (i.e.
Ateles vs Alouatta).

This study examines differential patterns of
maximum incisor bending strength (MIBS) and
maximum incisor shearing strength (MISS) in
Gorillas. Regression analyses of four mixed
datasets (n=187 individuals; four incisors types)
representing all living hominoids and most platyr-
rhines were used to generate the standardized
residuals used to evaluate the relative MIBS
and MISS for each taxon. Results indicate that
despite having a more traditionally folivorous diet,
G. beringei has elevated 1? and I, MIBS and MISS
relative to G. gorilla. This runs counter to obser-
vations that more frugivorous primates typically
have higher MIBS and MISS relative to more
folivorous taxa suggesting that specific aspects
of G. beringei diet (i.e. elevated pith and bark
consumption, increased dietary toughness etc.)
are atypical for traditional dedicated folivores and
strongly influence G. beringei anterior dentition

Ontogeny of vault shape in Homo erectus
with implications for KNM-ER 42700

KAREN L. BAAB' and ALLISON NESBITT?

'Anatomy, Midwestern University, 2Pathology and
Anatomical Sciences, University of Missouri

Although initially assigned to Homo erectus,
there is now broad agreement that the ecto- and
endocranial shape of the 1.5 Myr hominin fossil
KNM-ER 42700 fall outside of the bounds of
adult H. erectus. Its spheno-occipital synchon-
drosis suggests an older subadult or young adult
developmental stage. Yet, its endocranial shape
suggests that it is a younger juvenile. This study
investigates ontogenetic scaling of the calvaria
in H. erectus using humans and chimpanzees as
models.

We first confirm that the undeformed ectocranial
shape of KNM-ER 42700 is distinct from adult
H. erectus. KNM-ER 42700 shares similarities to
KNM-WT 15000 (Nariokotome Boy), but is not
intermediate in shape between adult and juvenile
H. erectus (Modjokerto). The potential impact of
development on vault form is complex. Juvenile
H. erectus are more similar to modern humans
in neurocranial shape than are adults. Hence, the
intermediate position of KNM-ER 42700 between
juvenile and adult H. erectus could be due to
ontogeny, but may also reflect parallel evolution of
a rounder vault. Indeed, the KNM-ER 42700 fossil
is positioned closer to the adult distribution of H.
erectus when the axes are based entirely on the
human ontogenetic pattern. We then employed
the human, chimpanzee and their common
ontogenetic trajectories to generate estimates

88th Annual Meeting of the American Association of Physical Anthropologists

of adult and juvenile H. erectus vault shape, and
assessed their fit based on convergence between
estimates and observed morphology. As a final
test, we evaluated whether KNM-ER 42700 falls
along the H. erectus ontogenetic shape trajectory
based on the best developmental model.

Grant support was provided by NSF (BCS 1454498, BCS
04-24262, DGE 03-33415, and DBI 96-02234), L.S.B.
Leakey Foundation, Wenner-Gren Foundation, Sigma Xi
Foundation and the AGEP T-FRAME program (NSF HRD
1311318).

Environmental, but not social cues predict
nest site selection and use in a commu-
nally breeding primate

ANDREA L. BADEN

Anthropology, Hunter College, CUNY, Anthropology
& Biology, The Graduate Center, CUNY, The New
York Consortium in Evolutionary Primatology,
NYCEP

Nest site selection is at once fundamental to
reproduction and a poorly understood component
of many organisms’ reproductive investment.
Here, | describe the nesting behaviors of black-
and-white ruffed lemurs, Varecia variegata, a
litter-bearing primate from the southeastern rain-
forests of Madagascar. Using a combination of
behavioral, geospatial, and demographic data
collected from the Mangevo community between
July — December 2008, | test the hypotheses that
both environmental and social cues influence
nest site selection, use, and reuse, and that these
decisions ultimately impact maternal reproduc-
tive success. Support for these hypotheses was
mixed. Nest construction was best predicted
by environmental cues, including the size of the
nesting tree and density of feeding trees within
a 75m radius of the nest, whereas nest use
depended largely on the size of the nesting tree
and its average distance to feeding trees within
75m. Microhabitat characteristics were unrelated
to whether females built or used nests. Social
cues, specifically the average distance to conspe-
cifics’ nest and park sites, were unrelated to nest
site selection or use, but were related to maternal
reproductive success; mothers whose litters
were parked in closer proximity to others’ nests
experienced higher infant survival than those
whose nests were more isolated. This is likely
because nesting proximity facilitated communal
creching by neighbors. Together, these results
suggest a complex pattern of nesting behaviors
that involves the strategic placement of nests in
areas with high potential resource abundance,
nest use in accordance with realized productivity
in the area, and communal infant care.

Funding provided by NSF DDIG (BSC-0725975), The
Leakey Foundation, US Fulbright Foundation, Primate
Conservation, Inc., Primate Action Fund, Rowe-Wright
Primate Fund, Stony Brook University, and Hunter
College.
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Ancient oral microbiome of a fisher-hunt-
er-gatherer community from the Pacific
Northwest Coast

ALYSSA C. BADER', KATHERINE R. AMATO?, J. F.
BRINKWORTH', KARTHIK YARLAGADDA', JEROME
S. CYBULSKF, JOYCELYNN MITCHELL* BARBARA
PETZELT* and RIPAN S. MALHI"®

"Anthropology, University of lllinois at Urbana-
Champaign, 2Anthropology, Northwestern
University, *Research Division, Canadian Museum
of History, “Treaty Office, Metlakatla First Nation,
5Carl R. Woese Institute for Genomic Biology,
University of lllinois at Urbana-Champaign

The microbiome provides a new lens through
which to examine human evolution, human-envi-
ronment interaction, and health. We present the
results of a comparative analysis between the
oral microbiome of Coast Tsimshian Ancestors
and descendants. The Coast Tsimshian have
lived in the coastal environment of what is now
Prince Rupert Harbour, British Columbia, Canada
for at least 6,000 years, based on genomic
evidence. Their descendants, including the
Metlakatla First Nation, continue to occupy this
region. Prior to European colonization, ancestors
of the Coast Tsimshian engaged in a fisher-hunt-
er-gatherer subsistence lifestyle. Descendants
continue to rely on coastal food resources, in
addition to introduced industrialized foods. This
study presents a much-needed characterization
of the oral microbiome of an ancestral fish-
er-hunter-gatherer community, and examines
more recent evolutionary changes via compar-
ison with descendants who have occupied the
same geophysical space through time.

We constructed genomic libraries from ancient
DNA preserved in the dental calculus of Ancestors
(n=45) and DNA extracted from gumline swabs
of descendant participants (n=17). Microbial
taxonomic diversity and functional potential
was analyzed in conjunction with metadata on
oral health, demography, and individual diet and
contextualized by community-held knowledge
about traditional diet and food culture. Preliminary
analyses suggest Ancestors had reduced propor-
tions of Actinobacteria and Firmicutes in their
oral microbiome, with elevated proportions of
Proteobacteria. Examining the variation between
the oral microbiome taxonomic composition of
Ancestors and descendants provides new insight
to improve our understanding of the biological
impact of European colonization on Indigenous
communities.

National Science Foundation (NSF BCS-1732263,
DGE-1069157), University of lllinois at Urbana-
Champaign Graduate College and Department of
Anthropology

Arm-swinging and habitat use of the
red-shanked douc in the Son Tra Nature
Reserve, Vietnam

KATIE E. BAILEY', JEFFREY W. WINKING', DAVID
L. CARLSON?, TRAN VAN BANG? and HA THANG
LONG®

TAnthropology, Texas A&M University, 2Vietnam
Academy of Science and Technology, Southern
Institute of Ecology, *GreenViet Biodiversity
Conservation Centre

The doucs (genus Pygathrix) are known to use
arm-swinging behaviors at higher proportions
than other members of the Colobinae subfamily.
The arm-swinging of the doucs is kinematically
similar to the brachiation of gibbons, though
the doucs move more discontinuously and at a
slower pace. Previous research in captivity has
suggested that habitat constraints are likely
what is driving the similar locomotor behavior of
doucs and gibbons. Here, we attempt to identify
patterns of habitat use as they correspond to
the arm-swinging behavior of the red-shanked
douc. We predict arm-swinging will occur signif-
icantly more on horizontal substrates, in the
main canopy, on medium sized substrates
(branches), and in old-growth forest, similar to
that of gibbons. Data was recording in the Son Tra
Nature Reserve, Vietnam between October 2016
and April 2017. The monkeys were filmed most
days Monday through Friday using a Canon video
camera and data was extracted continuously
from all the clips. All data analysis was conducted
in R. A generalized linear mixed model (GLMM)
was used to analyze all environmental variables.
Preliminary results indicate the red-shanked douc
arm-swings significantly more on branches, hori-
zontal substrates, in the main part of the canopy,
and in old growth forest. This information is crit-
ical for understanding and conserving the habitat
of the Critically Endangered red-shanked douc.

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

New mandible from Olorgesailie sheds
light on Middle Pleistocene human evolu-
tion in Africa

SHARA E. BAILEY'? and RICHARD POTTS®

'Center for the Study of Human Origins, New

York University, 2The New York Consortium in
Evolutionary Primatology, *Human Origins Program,
NMNH, Smithsonian Institution

Olorgesailie, Kenya, has previously produced a
partial cranium dated to 0.97- 0.90 Ma, attrib-
uted to a small H. erectus individual. Subsequent
excavations in 2017 uncovered additional fossil
material in higher strata dated to ~0.615 Ma,
consisting of a hemi-mandible comprising the
complete left ascending ramus, a distal portion
of the left mandibular corpus, and well-preserved
M, and Ms The specimen is designated KNM-OG
70780. Although African hominins of similar age
are rare, closest in time and geographic proximity

are mandibles from Baringo, Tighennif, and Sidi
Abderrahman. Where comparisons are possible,
the Olorgesailie mandible shares a number of
morphological similarities with these specimens.
These include a wide ascending ramus, lack of a
retromolar space and, in one case, an asymmet-
rical mandibular notch. There are differences as
well: the ascending ramus of OG 70780 is more
vertical and thinner than the Baringo mandible
BK 67, the anterior portion of the ascending
ramus flares in OG 70780 but is more vertical in
Tighennif, and the crest of the mandibular notch
(CMN) of OG 70780 joins the condyle more medi-
ally whereas the CMN in BK 67 merges with the
condyle at its lateral-most border. Dentally, the
OG 70780 M is similar in size to the African
Middle Pleistocene average, but is squarer. The
Msis smaller (especially mesiodistally) and more
ovoid than the comparative sample. While the
Olorgesailie mandible fits in with other African
Middle Pleistocene hominins, it also exhibits
features attributed to Neanderthals or, potentially,
their common ancestor with Homo sapiens.

A Critical Review of Diagnostic Criteria
Used to Identify Treponemal Infection in
Human Skeletal Remains

BRENDA J. BAKER

Center for Bioarchaeological Research, School of
Human Evolution and Social Change, Arizona State
University

The identification of treponemal infection in skel-
etal remains of past people has been hindered
by the inconsistent use of diagnostic criteria and
reference to clinical studies, application of criteria
that rely upon nonspecific indicators, and prom-
ulgation of “possible” cases despite the absence
of a diagnostic pattern of lesions. The ability to
discriminate among skeletal manifestations of
current variants produced by Treponema pallidum
subspecies (yaws, bejel, and syphilis) is also
debated in the paleopathology literature and must
be reconsidered based upon recent advances in
immunology and genetics of treponemal infec-
tion. The subjectivity in differential diagnoses
of treponemal disease has led to publication of
numerous suspect cases, thereby contributing to
contention surrounding the origin and spread of
T pallidum. To move forward, development of a
set of best practices for diagnosis of treponemal
infection in archaeological and historical human
remains is needed, which requires critical evalu-
ation of previously proposed cranial, infracranial,
and dental indicators. Lesion specificity (caused
by a single versus multiple conditions) and sensi-
tivity (the proportion of those affected who have
the lesion) are addressed to consider the ramifi-
cations of including only individuals displaying
pathognomonic lesions versus those exhibiting
lesions with less specificity but greater sensitivity.
Assessing the distribution of treponemal disease
through time depends upon publications that
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(1) provide sufficient information on the archae-
ological/historical context of the site, its dating,
and the sample from which those affected are
drawn; (2) report observable and unobservable
elements; and (3) include detailed descriptions
and clear images with scales.

Missing migrants and the search for
identity

LORI E. BAKER
Anthropology, Baylor University

Each year, hundreds of thousands of undocu-
mented migrants cross the US/Mexico border.
The migrants, predominately from Latin America,
are fleeing extreme poverty and violence to enter
a country in which they face political, economic,
cultural and social exclusion. It is a dangerous
journey, and has resulted in a 5-fold increase in
the risk of death since 2000. There are very few
federal and state resources that have been allo-
cated to identify the deceased making these
individuals even more marginalized in death.
Using the information from 110 cases of uniden-
tified migrants exhumed or recovered from South
Texas by the Reuniting Families Project, this pres-
entation will outline the resources available for
typical forensic cases versus those available for
migrant cases. The results will show that many
of these cases lacked a basic police report, all of
these cases lacked basic forensic investigation
and none were examined by a medical examiner,
had DNA samples taken, or were entered into
any unidentified person database. The US federal
system has restrictions that prevent the full
utilization of DNA databases to compare family
reference samples for foreign relatives. This both
hinders identification and reduces the popula-
tion genetic data that helps to support match
probabilities. Forensic anthropologists have led
the humanitarian efforts to address this crisis
and are compiling data for better identification
methods as well as providing scale and needs
assessments. In addition, anthropologists have
successfully lobbied legislators, educated the
public through extensive outreach, and empow-
ered families to help bring dignity to the dead.

Modeling rainforest ecology as a product
of local socioeconomic pressures in
Masoala National Park, Madagascar

RICHARD J. BANKOFF

Anthropology, The Pennsylvania State University,
Intercollege Program in Bioethics, The
Pennsylvania State University

Frugivorous primate communities in tropical
rainforests are disproportionately affected by
the preferential extraction of natural resources
for human consumption, most notably cano-
py-layer (necessary for locomotion, nesting,
and dispersal) and fruiting (nutrition) trees.
Understanding how local market and subsistence

forces correlate with ecological processes is
integral to properly modeling the subtle shifts
in forest cover and composition that presage
conservation outcomes. The Masoala National
Park in Madagascar contains the majority of the
species range of highly frugivorous (60-90% of
diet) red ruffed lemurs (Varecia rubra), a critically
endangered primate highly sensitive to anthro-
pogenic disturbance. | tested how variation in
human consumption of selected park resources
(gathered through interviews) is correlated
with changes in the density and diversity of the
botanical community of the park around four
village sites in two different, internally-compa-
rable biomes (montane vs. coastal rainforest).
Forty-four botanical and primatological line tran-
sects (mean 675m, mode 1000m) were laid out
radially from each village into the park during
the July 2017-December 2017 field season.
Botanical species distributions were compared in
a spatial framework to examine the modularity of
particular micro-ecologies and their relation to the
park border. The relative contributions of abiotic,
biotic, and anthropogenic disturbance have been
described using Principal Components Analyses
(PCA) and Generalized Linear Models (GLM) to
detect subsistence- and economically-motivated
covariates of ecological change. Results indicate
that tourism-driven economic development is
significantly correlated with increased harvest of
materials critical to forest structure, while more
economically isolated areas display increased
consumption of subsistence-associated sustain-
ably harvestable forest products.

Studying trabecular bone tissue struc-
ture-function relationship using 3D printing

MEIR M. BARAK and MEHA PATEL
Biology, Winthrop University

Trabecular bone was shown to adjust in response
to loading. These structural changes are postu-
lated to optimize trabecular architecture with the
principle direction of loading. If this hypothesis is
supported, then trabecular structure could help
predict joint loading orientations and locomo-
tion behaviors from fossil bones of extinct taxa.
However, since each trabecular tissue is unique
in structure and since mechanically testing a
trabecular sample involves loading until failure,
so far it was impossible to test a specific sample
multiple times in different directions to find if its
optimal mechanical orientation truly correlates
with the physiological direction of loading. To
answer this question, we have recently introduced
a new 3D printing approach, which reproduces a
large number of identical trabecular bone replicas
and test them in various states and orientations.
Using a ProJdet 1200 3D-printer we were able
to show that we can repeatedly reproduce life-
size trabecular replicas with high accuracy, that
the stiffness of the printable resin material did
not differ significantly between printouts and
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that printing layer orientation had a minor effect
on the mechanical properties of the trabecular
structure printout. Next, we investigated various
setups such as comparing the stiffness and
strength of the same trabecular structure when
loaded on- and off-axis, comparing compressive
and tensile stiffness and strength for the same
trabecular structure, and the effect of thinning
trabeculae on the stiffness and strength of the
structure. Our studies demonstrate the potential
of 3D-printing in becoming a valuable new tool in
physical anthropology research.

This project was supported by SC INBRE grants from
the National Institute of General Medical Sciences of the
National Institutes of Health and Winthrop University
Research Council Grants

Ancient Genomic and Epigenomic
Simulation Using the epiPALEOMIX
Pipeline

CHRISTOPHER E. BARRETT" and JOHN KELLY?

'Anthropology, University of Kansas, 2Ecology and
Evolutionary Biology, University of Kansas

Ancient epigenetics up to this point has largely
been experimental both in laboratory protocol,
sequencing methods, and bioinformatic anal-
yses. Because ancient DNA (aDNA) recovered
from archaeological remains is heavily damaged
and fragmented, both by preservation conditions
and handling of remains, the use of destructive
analytical techniques is not an ideal standard.
For these reasons, indirect and less destructive
methods are ideal when working with ancient
sequences. Fortunately, there are ways to
retrieve ancient epigenetic signatures in aDNA
by exploiting the extensive damage patterns
seen in ancient samples caused by natural post-
mortem degradation processes (deamination).
These deamination patterns can serve as rough
proxies for reconstructing epigenetic marks from
aDNA like methylation and nucleosome struc-
ture. Individual epigenetic variation is predicated
on genetic variation, development, and environ-
mental stress from factors like nutrition, sleep,
and drug use.

The best method for reconstructing ancient
epigenomic data has yet to be established. The
bioinformatic pipeline, epiPALEOMIX, is one
published method for analyzing DNA meth-
ylation and nucleosome positioning in aDNA
at the genomic level. This pipeline has been
used to address questions on the temporal,
geographical, and preservation range of ancient
epigenetic signatures across multiple species
including humans. However, the degree of sensi-
tivity in this technique has gone untested. Here,
| simulate genomic and epigenomic data to test
nucleosome positioning estimates while using
different genome read frames than previously
considered (147 bp). Modifying the base pair size
of the genome read window does affect nucle-
osome distance estimates.
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Hibernation, puberty and chronic kidney
disease in hominins from Spain half a
million years ago

ANTONIS BARTSIOKAS' and JUAN-LUIS ARSUAGA?
"History and Ethnology, Democritus University of
Thrace, 2nstituto de Salud Carlos Il de Evolucion

y Comportamiento Humanos, Centro Mixto
Universidad Complutense de Madrid

Both animal hibernation and human renal oste-
odystrophy are characterized by high serum
parathyroid hormone. To test the hypothesis
of hibernation in an extinct human species, we
examined the hominin skeletal collection from
Sima de los Huesos, Cave Mayor, Atapuerca,
Spain, for evidence of hyperparathyroidism.
We studied the morphology of the fossilized
bones by using macrophotography, microscopy,
histology and CT scanning. We found trabec-
ular tunneling and osteitis fibrosa, subperiosteal
resorption,rotten fence post’ signs, brown
tumours, subperiosteal new bone, chondrocal-
cinosis, rachitic osteoplaques and empty gaps
between them, craniotabes, and beading in ribs
mostly in the adolescent population of these
hominins. Since many of the above lesions
are pathognomonic, these extinct hominins
suffered annually from renal rickets, secondary
hyperparathyroidism, and renal osteodystrophy
associated with chronic kidney disease. We
suggest these diseases were caused by non-tol-
erated hibernation in dark cavernous hibernacula.
Thisis evidenced by the rachitic osteoplaques and
the gaps between them mainly in the adolescent
individuals along with the evidence of healing.
The sublayers in the rachitic osteoplaques point
to bouts of arousal from hibernation. The strong
projection of the external lip of the femoral
trochlea, the rachitic osteoplaques with the
empty gaps between them, and the evidence of
annual healing caused by non-tolerated hiber-
nation in adolescent individuals, also point to
the presence of annually intermittent puberty in
this population. The present work will provide a
new insight into the physiological mechanism
of early human metabolism which could help in
determining the life histories and physiologies of
extinct human species.

Menstrual cycle variability in rural
Bangladeshi women

BAISHAKHI BASU, DARRYL J. HOLMAN, ANWESHA
PAN and TANYA T. NGUYEN

Biological Anthropology, University of Washington

Ovarian cycles in women respond to envi-
ronmental contexts and, in cases of extreme
nutritional or psychological stress, can stop
temporarily. We examined menstrual cycle
variability in 302 married, rural Bangladeshi
women. This population is characterized by low
socioeconomic status, high disease load, early
marriage, high parity, and long periods of lacta-
tion. We expected that these women would

experience, on average, longer and more variable
menstrual cycles, with increasing variability with
age. Participants were surveyed for up to nine
months providing bi-weekly questionnaires and
urine specimens. We used a parametric hazards
analysis, statistically controlling for repeated
measures, to estimate parameters of alognormal
distribution of cycle length from 1,289 observed
cycles. Covariates included age, categorized into
five-year intervals, and breastfeeding. Only about
20% of married women were cycling at 15-35
years; prevalence rose ~50% through 42 years,
and was ~80% after age 42. Women aged 15 to
25 experienced, on average, long (>40 days) and
highly variable cycles (SD>19). Women over 25
had mean cycle lengths of from 32 to 34 days,
with lower variability (SD from 12 to 13). Regular
breastfeeding increased the mean and SD of
cycle length. We found surprisingly long and vari-
able cycles in Bangladeshi women compared
to most previous studies. Young women, in
particular, seemed to experience occasional
episodes of hypothalamic amenorrhea unre-
lated to breastfeeding or pregnancy. Relative to
young women, small increases in cycle length
and variability were seen as women entering the
perimenopause.

This research was funded by the American Institute for
Bangladesh Studies, Mellon Foundation, NSF (DBS-92-
18734, SBR-9600690) and NICHD (R21 HD052081-01A1,
1F32 HD07994).

A meta-analysis of fission-fusion
dynamics: towards a standardization of
methods to facilitate inter- and intra-spe-
cies comparisons

CARLY H. BATIST'? and ANDREA L. BADEN'22
"Anthropology, CUNY Graduate Center, 2New York

Consortium in Evolutionary Primatology, (NYCEP),
3Anthropology, CUNY Hunter College

The term ‘fission-fusion’ was first introduced
by Kummer (1971) to describe the fluid inter-
changing of subgroups within a primate
community.  Fission-fusion dynamics (FFD)
have now been studied in numerous primate
and mammal taxa, but a lack of concise defini-
tions and clear terminology have made inter- and
intra-species comparisons infeasible.  We
conducted a meta-analysis of >200 records in the
fission-fusion literature representing 42 primate
& mammal species, and collected data on how
subgrouping was assessed, what terminology
was used, and which subgroup properties were
recorded. Sites and research groups differ signifi-
cantly in their terminologies used (e.g., parties vs.
subgroups), and how subgroups are operationally
defined (e.g., distance-based, neighbor rule, visi-
bility). Moreover, metrics of the major axes of FFD
(e.g., cohesion, composition, temporality) were
rarely reported. FFD have been treated as largely
unique, but we argue that subgrouping of some
kind is commonplace in many primate species.

We can characterize the different “levels” of FFD
within primates according to metrics of the afore-
mentioned axes if we can quantify them in similar
ways. To determine if within-site variation is truly
due to differences in FFD as opposed to the
product of different sampling designs, we should
test different methodologies within a site to
detect potential biases. This can help us analyze
both intra-site variation to better understand the
social and ecological underpinnings of FFD, and
inter-site variation by quantifying differences in
data collection protocols.

A Method for Identifying Cold-Induced
Activation of Brown Adipose Tissue

VINCENT M. BATTISTA and JIM TORPY
Department of Anthropology, University of
Michigan

Brown adipose tissue (BAT) is an energetically-ef-
ficient thermogenic form of fat. Inducible BAT,
which is found in depots in the upper thorax, can
be activated with only a slight drop in ambient
temperature. To activate BAT in a clinical setting,
human participants have been asked to spend a
period of time in a climate-controlled chamber
or otherwise to immerse themselves in cold
water baths. These methods could be somewhat
cumbersome while in the field. Presented is a
means of achieving BAT thermogenesis through
the use of a Liquid Cooling Ventilation Garment
(LCVG). When coupled with thermal imaging,
this LCVG approach allows us to track changes
in toracic skin surface temperatures (proximal
evidence for BAT activation) as they occur in real
time. This technique provides a non-invasive and
comparatively mild means of inducing BAT ther-
mogenesis, and thus offers new opportunities
to explore and quantify various cold-adaptive
phenotypes while in the field.

Dental developmental patterns and tissue
volume variation along the arcade in
Neandertals and Upper Paleolithic humans

PRISCILLA BAYLE', THOMAS COLARD'? and MONA
LE LUYER™®

TPACEA UMR5199, University of Bordeaux, France,
2PMOI EA4490, University of Lille, France, *School
of Anthropology and Conservation, University of
Kent, UK

Differences have been reported between
Neandertals and extant humans in their pattern
of dental development and tooth tissue propor-
tions along the dental arcade. In this context, the
Gravettian child from Lagar Velho, Portugal, has
been shown to have a developmental pattern
and metameric variation currently only docu-
mented in Neandertals. However, the relationship
between these parameters is not fully under-
stood as a larger survey in Late Pleistocene and
Holocene humans has not yet been realized. Here
we use microCT-based data to finely quantify
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these variables and test the link between them
in the deciduous and/or permanent dentitions of
13 Neandertal and 5 Upper Paleolithic modern
human children of different chrono-cultural
contexts from Western Europe. We also incorpo-
rate more than 2000 radiographs, 146 CT-scans,
and 40 microCT-scans of Holocene children from
worldwide origins. When compared to Holocene
individuals, Neandertals and Lagar Velho show a
delay in incisor relative to molar development that
is associated with differences in dentine volume
variation along the arcade. Indeed, Neandertals
and Lagar Velho show high metameric variation,
with particularly large incisor dentine volumes
and values closer to Holocene individuals for
molars. In contrast, the other Upper Paleolithic
individuals, including a Gravettian one, display
both comparable developmental pattern and
dentine volume variation along the arcade to the
Holocene children. Even if future investigations
are needed to unlock the genetically- and/or func-
tionally-related factors sustaining this correlation,
these results provide insights into developmental
processes that are relevant to our knowledge of
macro- and microevolution in Late Pleistocene
and Holocene populations.

Funding from University of Bordeaux, IdEx Bordeausx,
French CNRS, and Région Nouvelle Aquitaine.

Putrid, fermented, spoiled, decayed, let’s
call the whole thing “off”: consumption of
putrid meat by Neanderthals

MELANIE M. BEASLEY", JULIE LESNIK? and
ANGELA PERRI®

"Department of Anthropology, University

of Tennessee, Knoxville, 2Department of
Anthropology, Wayne State University, *Department
of Archaeology, Durham University

Elevated &N values of many Neanderthals has
contributed to the widely adopted interpretation
of Neanderthals as “top predators”. In 2017, Speth
proposed that the consumption of putrid meat
and fish might be a dietary item that is under-
explored in the Upper Paleolithic food menu.
We explore the AN observed in muscle tissue
decomposing during winter of 10 mammals
averaging 176 pounds placed on the surface.
During the first 40 days when daily tempera-
tures average 9.3 °C, no significant difference
is observed from the starting 6'°N value (mean
AN = 0.1%). From day 41-76 (when identifiable
muscle tissue was still present), there is a signif-
icant increase in AN with an average increase
of 1.7% despite no significant change in the daily
temperature average or max daily temperature,
10.0 and 25.6 °C, respectively. In moderately
cold weather, mammal muscle tissue consumed
within the first 40 days after death, would not
increase 6'°N values of the consumer. In colder
weather, it is assumed that during early decom-
position the period of stasis in 6N values would
exceed 40 days. While Speth (2017) is correct

that Upper Paleolithic hominins could consume
putrid meat, the data from our study indicates
that the consumption of putrid meat in the first
40 days would not contribute to high 8'°N values.
While ethnohistoric accounts of deliberate putre-
faction include intentional burial of carcasses
and our study was surface placed mammals, we
argue that in significantly colder weather occu-
pied by Neanderthals the lack of AN would likely
not change if buried.

Timing is everything: Implementing a

Life Course Perspective to Investigate
Developmental Origins of Health and
Disease in a Medieval Italian Skeletal
Sample

PATRICK BEAUCHESNE', TRENT TROMBLEY?,
SABRINA C. AGARWAL?, KATHERINE KINKOPF?,
CAROLINE GOODSON?, FRANCESCA CANDILIO?,
ALFREDO COPPA® and MAURO RUBINI®
"Behavioral Sciences, University of Michigan,
Dearborn, 2Anthropology, University of California,
Berkeley, *History, University of Cambridge,
“Soprintendenza Archeologia, Belle Arti e
Paesaggio per la citta metropolitana di Cagliari e le
province di Oristano e Sud Sardegna, "Human and
Animal Biology, University of Rome La Sapienza,
°Anthropological Service, Lazio, Italy

Bioarchaeologists ~ have  recently  shown
increasing interest in the Developmental Origins
of Health and Disease (DOHaD) hypothesis as
a better way to explain variation in morbidity
and mortality in both past and present human
populations. We present here an analysis of sex
differences using vertebral neural canal data (n
= 70) as well as prevalence and timing of linear
enamel hypoplasias (n = 51) from the late medi-
eval rural population of Villamagna, Italy. Vertebral
neural canals were measured following standard
protocols, with thoracic elements considered
separately from lumbar ones as they complete
growth at different stages in the life course.
Linear enamel hypoplasias were identified macro-
scopically while a sub-sample of individuals with
unworn teeth (n = 21) were analyzed for the
timing of LEH events by measuring the position
of each event on the crown in relation to histolog-
ical estimates of tooth development. Our results
for the transverse measure of vertebral neural
canal size suggest that males faced substantial
stress in late childhood that is also correlated
with an earlier age-at-death. Conversely, we do
not see a sex-difference in mortality risk with
LEH. These data, taken together, lend support to
recent arguments that stress in later childhood
and early adolescence may be a better predictor
of increased morbidity and mortality than stress
events earlier in life. We conclude with a brief
discussion of future directions, in particular
how interpretations health and stress within the
DOHaD framework should grounded in a well-de-
veloped biocultural context.
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The atlas of the Australopithecus spec-
imen StW 573 (“Little Foot”)

AMELIE BEAUDET'2 RONALD J. CLARKE?,

JASON L. HEATON?®#5 TRAVIS R. PICKERING®¢,
KRISTIAN J. CARLSON?/, ROBIN CROMPTONZ8,
TEA JASHASHVILIT®®?, LAURENT BRUXELLES™ "2,
KUDAKWASHE JAKATAS, JAKOBUS HOFFMAN'™,
JELLE DHAENE™ and DOMINIC STRATFORD'
'School of Geography, Archaeology and
Environmental Studies, University of the
Witwatersrand, South Africa, 2Department of
Anatomy, University of Pretoria, South Africa,
SEvolutionary Studies Institute, University of the
Witwatersrand, South Africa, “Department of
Biology, Birmingham-Southern College, USA, *Plio-
Pleistocene Palaeontology Section, Department of
Vertebrates, Ditsong National Museum of Natural
History, South Africa, ®Department of Anthropology,
University of Wisconsin, USA, "Department of
Integrative Anatomical Sciences, Keck School of
Medicine, University of Southern California, USA,
8Department of Rheumatology, Aintree University
Hospital NHS Trust, England, °Molecular Imaging
Center, Department of Radiology, Keck School

of Medicine, University of Southern California,
USA, "®Department of Geology and Paleontology,
Georgian National Museum, Georgia, "'French
Institute of South Africa (IFAS), USR 3336 CNRS,
South Africa, '2French National Institute for
Preventive Archaeological Research, France,
3South African Nuclear Energy Corporation SOC
Ltd. (Necsa), South Africa, “UGCT Department of
Physics and Astronomy, Ghent University, Belgium

The Australopithecus specimen StW 573 (“Little
Foot”) was discovered in 1997 in Member 2
of the Sterkfontein Formation (South Africa).
Besides representing one of the oldest exam-
ples of Australopithecus in the southern African
fossil record, the StW 573 skeleton is remarkable
for its exceptional degree of preservation and
completeness. In this regard, StW 573 offers the
opportunity to shed new light on the poorly known
postcranial anatomy and locomotor behaviour of
Pliocene hominins. In particular, meticulous exca-
vation and high-resolution micro-CT scanning of
the skull revealed a nearly complete first cervical
vertebra cemented by breccia to the back of the
maxilla. The atlas of StW 573 is missing only
the left transverse process and exhibits slight
damage to the tip of the right transverse process.
Comparative morphological study indicates a
combination of human-like (e.g., mildly concave
superior articular facets, posterior expansion
of the vertebral canal), ape-like (e.g., prominent
anterior tubercle, supero-inferior widening of the
posterior arch) and unexpected (i.e., absence of
prominent tubercles for attachment of the trans-
verse ligament) traits. Since cervical vertebrae
play a major role in directing and stabilizing head
movement and because they rarely preserve in
the fossil record (i.e, this is the first atlas from
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Sterkfontein), ongoing comparative morpho-
metric analyses of the atlas of StW 573 will
provide new evidence for reconstructing early
hominin posture and locomotion.

Funding support provided by Claude Leon Foundation,
COE in Palaeosciences, IFAS, NRF, PAST. We thank the
CHPC supercomputing center.

A tale of three monkeys: male-mediated
prenatal loss explained

JACINTA C. BEEHNER"? MATT N. ZIPPLES, EILA K.
ROBERTS* and SUSAN C. ALBERTS®56
"Department of Anthropology, University of
Michigan, 2Department of Psychology, University of
Michigan, ®Department of Biology, Duke University,
“Department of Integrative Biology, Michigan

State University, SDepartment of Evolutionary
Anthropology, Duke University, °Institute of Primate
Research, National Museums of Kenya

Infanticide by males has been the subject of
intense empirical and theoretical study for
decades. However, a related phenomenon,
male-mediated prenatal loss, has received consid-
erably less attention. Male-mediated prenatal loss
occurs when inseminated or pregnant females
terminate reproductive effort following exposure
to a non-sire male, either through implantation
failure or pregnancy termination. Male-mediated
prenatal loss encompasses two sub-phenomena:
sexually selected feticide and the Bruce effect. In
this talk, we walk through three different evolu-
tionary scenarios in three species of primate
- the yellow baboon, the gelada, and the chacma
baboon - to lay out a framework that explains
the relationship between infanticide, feticide, and
the Bruce effect and describes the proximate
and ultimate mechanisms involved for each. We
argue that male-mediated prenatal loss may have
played a greater role in mammalian social evolu-
tion than has previously been documented.

National Science Foundation (BCS-0824592,
BCS-0715179, 10S-1255974 to JCB; 10S-1456832 to
SCA), National Institute on Aging (ROT-AG053330,
P07-AG031719 to SCA), Duke University (SCA, MNZ),
University of Michigan (JCB), Michigan State University
(EKR).

Does learning evolutionary theory within
anthropology help students reason about
human evolution?

ELIZABETH P. BEGGROW

Center for Life Sciences Education, The Ohio State
University

Situated cognition theory sees learning as situ-
ated within the context of the social and cultural
setting in which it takes place. Consequently,
learning evolution within biological anthropology
(b.a.) should result in the knowledge acquisition,
retrieval and problem solving of evolutionary
concepts being situated within the human
context. This hypothesis was tested by asking
introductory level b.a. (137) and biology (147)

students at a Midwestern university to explain
evolutionary change of familiar or unfamiliar
traits in either humans or nonhuman taxa and
assessing their reasoning patterns. A previously
published instrument, the ACORNS, was used
to collect data post instruction on basic evolu-
tionary concepts. Responses were scored for the
presence of accurate key concepts (KCs) (e.g.
variation, heritability, differential reproduction).
A Mann-Whitney U test showed no differences
for the biology sample between assessments
that used human vs. nonhuman taxa, but the
b.a. sample had a higher KC score (0.01) for the
assessment with nonhuman taxa and used the
KC ‘differential reproduction” more for nonhuman
taxa (p = 0.024). Furthermore, a comparison of
how familiar and unfamiliar traits in the items
affect reasoning patterns found no differences
between items for the biology sample, while the
b.a. sample had higher KC scores for items that
asked about familiar traits in nonhuman taxa (p =
0.006). These results suggest that, overall, biology
students are able to generalize their knowledge
about evolutionary change across contexts more
fluidly, while some contextual features appear
to impact anthropology students’ reasoning
patterns, highlighting important implications for
b.a. instruction.

This research was funded by the Marilyn Ruth Hathaway
Education Scholarship Fund and NSF REESE grant
0909999.

Hominin origins: New evidence from the
eastern Mediterranean

DAVID R. BEGUN', MADELAINE BOHME?23 GEORGE
KOUFOS* NIKOLAI SPASSOVS, AYLA SEVIM EROL®
and ALPER YENER YAVUZ’

"Department of Anthropology, University of
Toronto, 2Department of Geoscience, Eberhard-
Karls-University, *Senckenberg Centre for
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(HEP), Senckenberg, “Department of Geology,
Laboratory of Geology and Palaeontology, Aristotle
University of Thessaloniki, °National Museum of
Natural History, Bulgarian Academy of Sciences,
%Department of Anthropology, Ankara University,
Department of Anthropology, MAKU

Great ape fossils, ranging in age from about
9.5 to 7.2 Ma, are known from Bulgaria, Greek
Macedonia, Attica and Anatolia. Usually attributed
to a single genus, recent analysis confirms the
generic distinction of Graecopithecus (Attica) and
Ouranopithecus (Macedonia.) Within Macedonia,
the samples from Ravin de la Pluie and Xirochori,
both about 9.5 Ma, form a well-defined hypodigm
for Ouranopithecus macedoniensis. A younger
sample from Macedonia but further to the
south, Nikiti 1, dated to between 8.5 to 9 Ma, is
close in age to Corakyerler from central Anatolia.
Nikiti 1 and Corakyerler are distinguished from
Ouranopithecus macedoniensis by larger post-
canine teeth, more homomorphic premolars
and smaller canines. Graecopithecus, from the

7.2 Ma site of Pygros Vassilissis (Attica), has the
smallest canine (as suggested by root size), fused
premolar roots and the largest molars relative
to mandibular corpus dimensions of all eastern
Mediterranean great apes. These samplesmay
represent an evolving lineage characterized by
increasing postcanine and decreasing canine
sizes. We propose two alternative phylogenetic
hypotheses. This lineage, linked phylogenetically
with the middle and late Miocene dryopiths,
may be a terminal representative of the radia-
tion of European Miocene great apes, having
survived and adapted to more open conditions
in the eastern Mediterranean. Alternatively, this
lineage may represent a transition from the
stem hominines of central and Western Europe
to the earliest known hominins of Africa (e.g.
Sahelanthropus, Orrorin) and as such documents
the origin of the hominins in Europe.

DRB is supported by funds from NSERC.

Cranial trauma prevalence in Neanderthals
and early Upper Paleolithic modern
humans

JUDITH BEIER', NILS ANTHES?, JOACHIM WAHL'®
and KATERINA HARVAT['#

"Paleoanthropology, Senckenberg Centre for
Human Evolution and Palaeoenvironment,
University of Tlibingen, 2Animal Evolutionary
Ecology, Institute of Evolution and Ecology,
University of Tiibingen, *Osteology, State Office

for Cultural Heritage Management Baden-
Wiirttemberg, Konstanz, *DFG Center for Advanced
Studies ‘Words, Bones, Genes, Tools’, University of
Tibingen

A high frequency of traumatic injuries has been
considered common for Neanderthal (NEA)
skeletal remains, and is variously attributed to
stressful NEA lifestyles, violent behaviors and
dangerous hunting practices — in contrast to
Upper Paleolithic anatomically modern humans
(UPH). However, only few quantitative studies on
Paleolithic traumata exist to date and interpreta-
tions are mainly based on narrative, case-based
evidence. Here, we assess the hypothesis
of higher cranial trauma prevalence in NEA
compared to UPH. Employing a population-level
approach, we compiled an exhaustive database
from the literature comprising 114 NEA and 90
UPH specimens (corresponding to 295 NEA
and 5471 UPH single cranial elements) with and
without traumata from sites all over West-Eurasia
dating to ca. 80-20 ka BP. We used generalized
linear mixed models employing a Markov chain
Monte Carlo algorithm to examine how trauma
prevalence can be predicted by various vari-
ables, including taxon, age-at-death, sex, and
skeletal preservation, while accounting for vari-
ation between geographic locations and cranial
elements. Results show similar overall trauma
prevalence in the two taxa, rejecting the hypoth-
esis of higher NEA cranial trauma. Moreover, we
found a higher prevalence for males in both taxa
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and that trauma prevalence was affected by the
preservation of cranial remains. Beyond these
similarities, we found age-dependent differences
between the taxa, suggesting possible differ-
ences in the age of trauma acquisition and/or
differential mortality risks of trauma survivors.
Our results urge a reconsideration of behav-
joral and lifestyle attributes thought to underlie
the proposed exceptional Neanderthal trauma
prevalence.

This research is funded by the German Research
Foundation (DFG). We gratefully acknowledge support
from the University of Tubingen, the Senckenberg
Gesellschaft fiir Naturforschung and the European
Research Council.

The Impact of Industrialisation on London
Health

JELENA J. BEKVALAC' and GAYNOR A. WESTERN?

Centre for Human Bioarchaeology, Museum of
London, ?Osteology, Ossafreelance

The Impact of Industrialisation on London
Health project is a multidisciplinary research
project, funded by the Rosemary Green Grant
(City of London Archaeological Trust), investi-
gating the impact of this pivotal period of time
on our health through the analysis of changes
in trends seen in skeletal pathologies over time,
up to the present day. In particular, the research
is focussed on identifying the impact of our
changing living and working environments that
are fundamentally influenced by the process of
industrialisation and urbanisation which have
critical repercussions for our health. The incor-
poration of digital imaging technologies into our
study has allowed us to enhance our current
knowledge of prevalence rates in the past, of
diseases important today, such as cancer and
osteoporosis, as well as identifying evidence for
obesity and metabolic syndrome by identifying
hyperostosis frontalis interna (HFI) radiograph-
ically. Complementary macroscopic data was
also used to study changes in Diffuse Idiopathic
Skeletal Hyperostosis (DISH), fractures, rib lesions
and caries to enhance our comparative data for
trauma, air pollution and diet. The influence of
age and sex are examined in relation to changing
demographic profiles over time, recognising that
the increased longevity experienced in modern
populations is a dominant factor in some of the
most common diseases seen today. Modern
epidemiology also recognises the influence of
social status and poverty on disease prevalence
in European populations and we also investigate
the emergence of social stratification on health
outcomes during the Industrial period in London,
comparing this to present day health data.

Comparing Evolutionary Models of
Primate Hair Color Variation

RACHEL B. BELL', BRENDA J. BRADLEY? and
JASON M. KAMILAR'®

'Graduate Program in Organismic and Evolutionary
Biology, University of Massachusetts Amherst,
2Center for the Advanced Study of Human
Paleobiology, Department of Anthropology, The
George Washington University, ®Department

of Anthropology, University of Massachusetts
Amherst

Primates are the most colorful mammalian order,
yet the evolutionary patterns and processes
related to pelage color diversity remain unclear.
Here we use phylogenetic methods to examine
hair color variation across five body regions for
145 individual primates representing ninety-four
species from all major clades. First, we quantify
the phylogenetic signal in primate hair color-
ation for each body region. Next, we compare
the fit of three evolutionary models (Brownian
motion, Early Burst, Ornstein-Uhlenbeck [OU])
and a null model for each body region. We then
test for differences in trait optima and rate of
color evolution among catarrhines, platyrrhines,
and strepsirhines. Primate torso and hindlimb
coloration show little phylogenetic signal. Head
and forelimb coloration have higher phylogenetic
signals and are more consistently explained by
an OU evolutionary model, suggesting stabilizing
selection. Despite a weak phylogenetic signal at
the order level, sub-order analyses of tail colora-
tion suggest clade-specific selective pressures
and may indicate the tail's role in social signa-
ling. Distinct clade patterns in the range of coat
variation also emerge: catarrhine and platyrrhine
hair color is more variable and generally exhibits
higher evolutionary rates than strepsirhine color-
ation, which falls within a comparatively smaller,
lighter range of pigmentation. Divergent patterns
of hair color evolution between catarrhines,
platyrrhines, and strepsirhines may correspond
to clade-level biological differences, particu-
larly visual systems and activity patterns. We
demonstrate the independent evolution of pelage
coloration between body regions, even between
different pairs of limbs. Therefore, multiple selec-
tive pressures may differentially shape patterns
of pelage coloration across the primate body.

Our research is supported by NSF (BCS #1546730, BCS
#1606360), the Wenner-Gren Foundation, The George
Washington University, University of Massachusetts,
Amherst, Yale University and the Natural Environment
Research Council, UK.

A review of prehistoric cannibalism in
Europe: choice or necessity?

SILVIA M. BELLO', ESTHER HOWE? and JAMES
COLE?

Dep Earth Sciences, The Natural History Museum,
London, 2School of Environment and Technology,
University of Brighton, Lewes Road, Brighton, BN2
4GJ, UK
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There are many ways in which societies interact
with the remains of their dead; among these
practices, cannibalism remains an extremely
contentious issue within archaeology. Gathering
incontrovertible evidence of human body
consumption is difficult, but even more contro-
versial can be determining the motivation behind
this practice. For our study, we re-evaluated the
data presented in the literature of over 60 archae-
ological sites associated with different species
of hominins (H. antecessor, H. heidelbergenisis,
Neanderthals and modern humans) for which
cannibalism has been previously recognized. For
each sample, we considered the distribution and
frequencies of cut marks, percussion damage
and human tooth marks. We then evaluated
the nutritional intake for each site based on a
nutritional template that offers a proxy calorie
value for the human body. Results show that the
frequency of cannibalistic cases through time
generally increases, with the higher percentages
of cannibalistic groups seen in Neanderthals
and modern humans. In the case of modern
humans, the association of cannibalism with ritu-
alistic expression also becomes more frequent.
Finally, the nutritional value of the cannibalised
remains for each site appears significantly lower
than that of a range of fauna found within the
sites. These results suggest that the motiva-
tions behind hominin anthropophagy may not
have been purely nutritional. It is proposed here
that the comparatively low nutritional value of
hominin cannibalism episodes and the higher
frequency of cannibalistic sites for Neanderthals
and modern humans, support more socially or
culturally driven narratives in the interpretation of
Palaeolithic cannibalism.

The research work of SMB is part of the ‘Human

Behaviour in 3D” Project, funded by the Calleva
Foundation.

Paleoenvironmental studies Tor Hamar,
Southern Jordan: Early modern human
behavioral adaptability during MIS 3

MIRIAM BELMAKER', HERVE BOCHERENS??,
YUICHI NAITO HALEY D. O'BRIEN®, CHRISTOPH
WISSING? TORU TAMURA®” and SEIJI KADOWAK
"Department of Anthropology, University of Tulsa,
2Department of Geosciences, Eberhard-Karls
Universit&t Tiibingen, *Senckenberg Center for
Human Evolution and Paleoenvironment, Eberhard-
Karls Universit&t Tiibingen, “Nagoya University
Museum, Nagoya University, “Department of
Anatomy and Cell Biology, Oklahoma State
University Center for Health Sciences, °Geological
Survey of Japan, National Institute of Advanced
Industrial Science and Technology, ’Department of
Natural Environmental Studies, University of Tokyo

Paleoanthropological studies in arid regions
of the Southern Levant provide a window into
early modern human adaptations post-dating
the dispersal from Africa during MIS 3-4.
Understanding human adaptations is often
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couched as the tempo-spatial position of base-
camps along a humid—arid continuum. However,
addressing these issues requires local chrono-
logically-constrained environmental data using
robust multivariate methods. Here we present
a paleocenvironmental study based on faunal
composition and paleodietary proxies combined
with new OSL dates for the late Pleistocene
site of Tor Hamar, Jordan as a mirror into early
modern human adaptations during MIS 3.

OSL results indicate layers H-F date to 31-42 ka
encompassing Heinrich events 4 and 3 character-
ized by climatic fluctuations during MIS 3. Faunal
composition includes a majority of ubiquitous
Gazelle sp. and Capra sp. However, the pres-
ence of mole rat is indicative of a Mediterranean
environment close to the site. In contrast, the
paleodietary analysis of gazelles suggested a
high proportion of C, plants with abrasive vege-
tation in the diet, based on 6'*C values and tooth
wear studies respectively, suggestive of a dry and
hot environment.

These results, consistent with other penecon-
temporaneous sites, point to location of the site
within a sharp ecotone. While the rock-shelter
was situated in a locally humid landscape,
hunting occurred across a wider radius around
the site, at times in varying altitudes, and in dryer
habitats. Human adaptations during MIS 3 are
nuanced and suggest utilization of a wide range
of habitats providing a behavioral buffer from
fluctuating climatic regimes.

MEXT KAKENHI Grant No. 16H06409

Preliminary analysis of dental pathologies
frequencies among individuals at Los
Indios archaeological site (AD 600-1200)
Santa Isabel, Puerto Rico: considering oral
health during the Late Ceramic Age (AD
600-1500)

ARIANA BELTRAN-BURGOS

Anthropology, California State University, Los
Angeles

Los Indios archaeological site is in Santa Isabel,
Puerto Rico in the southern coast of the island.
It is an Ostionoid settlement (AD 600-1200)
part of the Late Ceramic Age (LCA) period (AD
600-1500). Ostionoids are the result of the interac-
tion between Saladoid and Archaic groups in the
Caribbean. Archaeological evidence recognized
the LCA as a transitional period to large complex
hierarchical societies with an intensification of
agricultural production involving cariogenic food
such as maize and manioc. In this research,
dental samples of 86 individuals among the total
130 burials were analyzed to explore the relation-
ship between their oral health and the transitional
time period. The frequency of total individuals
presenting evidence of caries, antemortem
tooth loss (AMTL), abscesses and enamel hypo-
plasia was calculated. Also, the number of teeth

presenting evidence of caries was determined.
66.3 % (57/86) of individuals showed evidence of
caries and 13.4 % (170/1273) of teeth presented
evidence of caries. Only 8 (8/86 = 9.3%) individ-
uals presented evidence of enamel hypoplasia,
18 (18/86= 20.9%) presented evidence of AMTL
and 3 (3/86= 3.5%) had evidence of periapical
abscesses. A preliminary analysis suggests
that Los Indios inhabitants might have had a
marine-based diet. However, the consumption of
agricultural products cannot be totally discarded.
The relationship between the high percentage
of individuals with caries and the low frequency
of teeth with caries needs to be further studied.
Also, loss of information due to moderate to
severe dental wear, and poor preservation of the
skeletal material need to be considered.

Urinary oxytocin in capuchin monkeys:
Validation and the influence of social
behavior

MARCELA E. BENITEZ"*3 MEGHAN J.
SOSNOWSKI'22, OLIVIA B. TOMEQ'2® and SARAH F.
BROSNAN™234

"Department of Psychology, Georgia State
University, 2Language Research Center,

Georgia State University, *Center for Behavioral
Neuroscience, Georgia State University,
“Neuroscience Institute, Georgia State University

In highly social species, like primates, oxytocin
plays an important role in cooperation, and
in the formation and maintenance of social
relationships. Despite recent interest in the rela-
tionship between oxytocin and social behavior
in nonhuman primates, relatively little is known
about endogenous oxytocin in social New World
Monkeys. Here, we investigate the relationship
between oxytocin and two affiliative behaviors,
grooming and fur-rubbing, in 18 socially-housed
capuchin monkeys (Sapajus apella). We found
that urinary oxytocin increased after capuchins
were groomed (B = 0.28, t = 2.10, p=0.038) or
participated in a fur-rubbing bout (3=0.27,t=2.07,
p = 0.041). Furthermore, we found that affiliative
behaviors fluctuated after fur-rubbing, increasing
proximity and contact during (3 = 0.69,z=5.75,p
<0.001) and 30 minutes afterwards (3 = 0.31, SE
= 0.14, p = 0.026), but decreasing these behav-
jors immediately following a fur-rubbing event
(B = -0.85, SE = 0.24, p < 0.001). This supports
previous research that oxytocin may, in fact,
initially be related to increased social distance in
this species but ultimately function to strengthen
social relationships. Overall, these results support
a critical role for oxytocin in affiliative behaviors
that maintain and strengthen social relation-
ships in capuchin monkeys and highlight the
complexity of the interactions among oxytocin,
affiliative behaviors, and social bonding.

This research was funded by the National Science

Foundation Postdoctoral Research Fellowship (SMA-
1274923) and the GSU Brains & Behavior Program

Epigenetic Insights into Early Life Plasticity
and Reproductive Function

GILLIAN R. BENTLEY", REINHARD STOGER?,
RICHARD D. EMES?®, BENJAMIN BAR-SADE?,
KHURSHIDA BEGUM?, OR EDEN*and PHILIPPA
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"Dept of Anthropology, Durham University, UK,
2School of Biosciences, University of Nottingham,
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Prior studies on migrant Bangladeshi women to
England show early life immunological stress
modifies reproductive phenotypes compared
to non-migrants. We have validated a rodent
model recapitulating these altered phenotypes,
and uncovered related molecular and epigenetic
mechanisms. Transcriptome analysis of ovaries
from stressed mice revealed up-regulated
genes that induce follicle growth in the ovary,
and repression of genes promoting cell death.
Repressed genes include Srdb5a7 (encoding the
enzymeba-reductase), down-regulation of which
(through increased methylation) matched find-
ings from Bangladeshi migrants obtained using
cheek swabs. In mice, expression of SrdbaT was
also significantly reduced in the hypothalamus,
where neurosteroids direct central activation of
both the HPG and HPA axes through binding and
activating specific neuronal (GABA) receptors.
The HPA axis in humans is activated during adre-
narche, at approximately age 8, when children
attain neurological maturation, signalling onset
of middle childhood. Crucially, in prior studies, a
threshold for altered reproductive phenotypes
in Bangladeshi migrants was also age 8, while
Bangladeshi children who moved early to Britain
experienced significantly earlier adrenarche. Our
studies link central changes in activation and
functioning of the adrenal axis with possible
epigenetic regulation of Srd5al expression
during a crucial developmental window. Changes
in activation of hypothalamic control centres (via
reduced 5a-reductase activity) could provide a
possible mechanism for alteration in ages of both
puberty and adrenarche, as well as modified adult
function of these axes. We reveal that epigenetic
modifications comprise flexible, regulatory mech-
anisms mediating phenotypic changes through
altered gene expression.

Funding: ESRC/BBSRC, UK

Skeletal remains and historical traces of
Ming Dynasty elites in Shaanxi, China

ELIZABETH BERGER', WA YE? and LIPING YANG?®
'Lieberthal-Rogel Center for Chinese Studies,
University of Michigan, 2Institute for Field Research,
University of California, Los Angeles, *Shaanxi
Archaeological Academy

The Yangguanzhai cemetery, near Xi'an, China,
has been in use from the Neolithic period through
recent historical times. The cemetery includes
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22 brick tombs from the Ming Dynasty (1368-
1644), many of them multiple burials, belonging
to local elites. Four tombs of the Zhang family
contain inscriptions of the occupants, as well
as their birth, death, and burial dates. Historical
records contain information on the Zhang fami-
ly's residence in the area, and changes in local
toponyms, topography, and land use. In addi-
tion, an osteobiographical approach to studying
the skeletal remains reveals details of their lives
that are not recoverable from historical records.
For instance, tomb M53 contained a male
buried with two females, whose names, ages,
and virtues as wives are contained in the tomb
inscriptions. Meanwhile, their remains contain
the embodied traces of their lives: the skeleton
of the wife who died at age 33 shows very few
indications of disease or degenerative condi-
tions, while the skeleton of the one who died at
60 shows antemortem loss of most teeth, severe
osteoarthritis in most joints, degeneration of the
spine, and a chronically dislocated shoulder joint
with severe deformation. Additional analysis of all
23 well-preserved occupants of the Ming tombs
reveals a relatively high prevalence of trauma, as
well as evidence of smallpox, foot binding, oste-
oarthritis, periostitis, linear enamel hypoplasias,
and craniosynostosis. This study is intended to
model the possibilities of collaboration between
bioarchaeology and history, building on the
extensive historical, archaeological, and skeletal
records of China.

This project is supported by the Shaanxi Archaeological
Academy and the Institute for Field Research.

In vitro gene regulatory responses to
growth factors in short-statured African
rainforest hunter-gatherers

CHRISTINA M. BERGEY', KATHLEEN E. GROGAN',
GENELLE F. HARRISONZ%, VANIA G. YOTOVAS?, LUIS
B. BARREIRO** and GEORGE PERRY"

'Departments of Anthropology and Biology,
Pennsylvania State University, 2Department of
Human Genetics, McGill University, *Centre de
Recherche CHU Sainte-Justine, Université de
Montréal, “Department of Medicine, University of
Chicago

Body size is a fundamental aspect of biology and
health. A considerable portion of the inter- and
intra-population variation in human body size and
stature is attributable to genetic factors. However,
despite recent gains in understanding the genetic
underpinnings of this important component of
health, the proximate mechanisms that lead to
variation in body size are largely unknown. We
explored gene expression responses to growth
factors in cell lines from individuals from two
different populations: Batwa rainforest hunt-
er-gatherers from Southwest Uganda with the
“oygmy” phenotype (mean adult stature: males
= 1529 cm; females = 145.7) and their taller
subsistence agriculturalist neighbors, the Bakiga

(males = 165.4 cm; females = 155.1). Based on
our previous work, the inter-population height
difference is at least partly genetically mediated.
In the present study, we exposed immortalized
lymphoblastoid cells (LCLs) to growth hormone
(GH) and insulin-like growth factor-1 (IGF1) and
then used RNA-seq to characterize the transcrip-
tome-wide gene expression response at 0, 2, and
6 hours post initial exposure. We also developed
and implemented the use of a synthetic anti-
sense oligonucleotide to silence the GH gene
and halt endogenous GH production, allowing
careful assessment of induced response to
exogenous growth factor concentrations. We
observe response expression differences in the
GH/IGF1 pathway between the populations, with
the Batwa having, for example, reduced expres-
sion of SOCS2, a gene that interacts with growth
hormone receptor (GHR) and insulin-like growth
factor-1 receptor (IGF1R).

Funding was provided by NIH ROT-GM 115656, F32
GM125228, and F32 GM123634.

Resilience of the hunter-gatherers of
Lagoa Santa, Brazil: a new case of
Paleoamerican late survival
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The contributions of Biological Anthropology
are crucial to understanding the occupation
of the New World, allowing the proposition of
models discussing origin, dispersion, and chro-
nologies of Native Americans. In this context,
the investigation of long-term occupations can
shed light on the processes of resilience, terri-
torial strategies, and biocultural adaptation of
the Native Americans. Here we present a new
case of Paleoamerican late survival in South
America, based on a new radiocarbon date
and the morphology of Lapa do Caetanos skull
exhumed in the beginning of the 20th century
at Lagoa Santa, Central-Eastern Brazil. We
applied multivariate statistical techniques on
craniometric measurements in accordance with
Howells' protocol followed by tests for the best
dispersion scenarios to evaluate the likelihood of
the late survival of Paleoamerican morphology.
Our results show that Lapa do Caetano skull
is dated to 2120 +/- 30 BP (BETA 396821) and
retained the same Paleoamerican morphological
pattern found in early skulls in the Americas and
in recent crania found in Central-Eastern Brazil.
The archaeological data show intermittent hunt-
er-gatherer occupations in the region retaining
the same basic strategies of subsistence. These
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results suggest strong resilience of these South
American hunter-gatherers in both cultural and
biological aspects, which have important impli-
cations for the models of peopling of the New
World. As in previous studies, our investigation
shows that models which consider a late survival
of the Paleocamerican morphology are better
adjusted compared with the models that propose
a complete substitution of this early morphology.

Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico — CNPq (Process MCTI/CNPg/Universal
14/2014/461122/2014-6 to DVB) and Fundagdo de
Amparo a Pesquisa do Estado de Sdo Paulo — FAPESP
(Process 2013/00069-0 to PD).

Reconstruction of intentional violence
in the Central European Early Medieval:
perimortem axe skull injuries at
Pohansko-Breclav

MARGIT BERNER?, JIRI MACHACEK? and VLADIMIR
SLADEK?

"Department of Anthropology, Natural History
Museum, Vienna, 2Department of Archaeology and
Museology, Masaryk University, Czech Republic,
3Department of Anthropology and Human Genetics,
Faculty of Science, Charles University in Prague,
Czech Republic

Perimortem penetrating skull fractures in archae-
ological skeletons leave traces that give us clues
to reconstruct human activity involved in violent
death as well as to identify the weapons or tools
used to inflict injuries. In this study, we examined
55 adult individuals from the 2" church Cemetery
of the Early Medieval site at Pohansko-Breclav
(Czech Republic) for signs of cranial injuries in
regard to perimortem penetrating skull trauma. In
general, evidence of cranial trauma was found in
eight individuals (14.5 %). Males (7/32 = 23.3%)
exhibited significantly more cranial injuries (p =
0.043) than females (1/25 = 4%). Whilst a healed
trauma was found in one female (blunt-force
trauma ) and three males (two blunt-force and
one facial trauma), evidence of perimortem and/
or multiple skull trauma was found only in males.
In three male individuals, we observed depression
fractures of special shape, which can be used for
a more detailed reconstruction of the type of
interpersonal violence. Two skulls revealed one
penetration and one cranium three lesions of
oval to round shape with sharp edges at the outer
table, and irregular edges with chipping on the
inner laminar table. Comparison of size and shape
of these lesions with the dimensions of different
weapons and tools of the Early Medieval archae-
ological assemblage revealed the hammerhead
of axes as the most likely weapon causing these
injuries. This kind of intentional violence is unique
for the 2" church Cemetery and was not reported
for any of the other seven cemeteries of this site.
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Integration of growth in head circumfer-
ence, body length, and body weight in rural
Gambian infants during the first year of life
ROBIN M. BERNSTEIN'?, ZOFIA STANLEY?, NABEEL
AFFARA?, DAVID B. DUNGER®, KEN K. ONG®®,
ANDREW M. PRENTICE” and SOPHIE E. MOORE”#
"Department of Anthropology, University of
Colorado Boulder, 2Health and Society Program,
Institute of Behavioral Science, University of
Colorado Boulder, *Department of Applied
Mathematics, University of Colorado Boulder,
“Department of Pathology, University of Cambridge,
Department of Paediatrics, University of
Cambridge School of Clinical Medicine, "MRC
Epidemiology Unit, University of Cambridge School
of Clinical Medicine, ’"MRC Unit The Gambia,
London School of Hygiene and Tropical Medicine,
8Department of Women and Children's Health,
King's College, London

Relatively large human brains, and their asso-
ciated high energetic cost, have often been
discussed in terms of developmental tradeoffs.
These tradeoffs are not constant throughout
all of development. The peak metabolic cost of
the brain in early childhood is offset by reduced
body growth rate, but during infancy, both body
weight growth velocity and brain metabolic cost
are high and also slowing down. In order to
examine the covariation in body and brain growth
velocity in the first year of life, we use methods
from spatial statistics to estimate a covariance
matrix describing the correlation of growth
curves between and within subjects across
time. We calculated correlations between head
circumference, body length, and body weight
from measurements of rural Gambian infants
enrolled in the HERO-G (Hormonal and Epigenetic
Regulators Of Growth) study. We use measure-
ments taken every other day between days 9 and
365 of postnatal life (N=69 (F=36, M=33)). Weight
and head circumference were the most highly
correlated and in phase of all measurement pairs,
with significant correlations spanning lag -10 to
8 days (r=0.16-0.30). Only some of these infants
show a smoothly decelerating curve of body
weight velocity; many others show temporally
integrated episodes of body and brain growth
faltering and catch-up within the first year of life.
This concordance in body weight growth with
brain growth during the first year of life, and the
potential alteration to energetic costs of develop-
ment within the context of faltering and rebound,
warrants further investigation.

Funded by the Bill and Melinda Gates Foundation
(OPP1066932)

Research from records: retrieving and
sharing useful data from a non-research
database

SHAMSI DANESHVARI BERRY'" and HEATHER JH.
EDGAR??

"Health Informatics and Information Management,
University of Mississippi Medical Center,

2Anthropology, University of New Mexico, *Office of
the Medical Investigator, University of New Mexico

A common problem in research is extracting data
in an accurate, standardized, time efficient way.
This is especially true when useful data were orig-
inally collected for a purpose other than research.
The New Mexico Office of the Medical Investigator
controls such a database, VAST. VAST is associ-
ated with a dataset we are making available for
research in the New Mexico Decedent Image
Database (NMDID). NMDID provides free access
to 15,249 whole body CT scans and 57 associ-
ated metadata variables from VAST.

We encountered several challenges associated
with merging these data sources. For example,
sex can be listed as "M/m/male/Male.” As data
complexity increases, data recovery becomes
less accurate. To address this, the NMDID utilizes
data standards derived from anthropology,
medicine, and other fields. For instance, the field
‘substance usage” was standardized using the
International Classification of Diseases. Where
there were no appropriate standards, modi-
fications or new standards were generated.
VAST also includes many free-text fields, each
encompassing substantial, varied information.
We implemented Canary for natural language
processing (NLP) to retrieve these data. This
effort resulted in drug prescription information on
decedents as well as environmental conditions
of the cadaver. Manually reviewing the record to
extract prescriptions and conditions would take
approximately 5 minutes per case, totaling 1250
hours for this dataset. NLP allowed completion
of this work in 50 hours. The CTs and associ-
ated metadata in NMDID can be used to address
research questions in fields such as anatomy,
growth and development, pathology, public
health, and forensics.

Funded by National Institute of Justice 2016-DN-BX-

0744. Statements made are solely the responsibility of
the authors.

South African hominin dental
biomechanics

MICHAEL A. BERTHAUME"23 and KORNELIUS
KUPCZIK?

'Department of Bioengineering, Imperial College
London, 2Max Planck Weizmann Center for
Integrative Archaeology and Anthropology, Max
Planck Institute of Evolutionary Anthropology,
3Department of Anthropology, Durham University

Dietary reconstructions of Australopithecus afri-
canus and Paranthropus robustus point towards
overlapping, but distinct, dietary ecologies, with
A. africanus consuming more savanna resources,
using its incisors more, and eating foods that
wore its molars less. Morphologically, P robust-
us’s larger chewing muscles and relatively larger,
thicker enameled molars have led some to argue
P robustus consumed foods that required a
higher bite force. If so, it is reasonable to assume

P robustus's molars were more efficient at
breaking foods down. Here, we quantify molar
function using 32 3D printed replicas of LMas
(n=17 A. africanus, n=15 P robustus) exhibiting
low levels of wear and a universal tester. Teeth
fractured gelatin blocks, and the force and energy
to fracture was recorded/calculated (n=5 trials/
tooth). A Bayesian mixed effect linear model
was used to test for differences in force and
energy while normalizing for the random effects
of multiple trials and dental wear. Paranthropus
robustus required 27% more force and 17% more
energy to fracture the gelatin blocks, presumably
because A. africanus’s molars concentrate energy
around a crack tip, instigating crack initiation,
more efficiently than P robustus. These results
indicate that, for a given diet, P robustus would
require larger masticatory muscles to produce
a higher bite force/more energy to break down
the foods, and thicker enamel to resist these
forces. The differences observed here suggest
P robustus may have consumed foods for which
reducing bite force/energy were not important, or
that the changes in craniomandibular and dental
complexes do not represent dietary adaptations.
We thank the Max Planck Institute of Evolutionary

Anthropology and Max Planck Weizmann Center for
funding this research.

Frailty and Survivorship in Medieval
Poland: A Comparison of Urban and Rural
Populations

TRACY K. BETSINGER', SHARON N. DEWITTE?,
HEDY JUSTUS® and AMANDA M. AGNEW*
'Anthropology, SUNY Oneonta, 2Anthropology,
University of South Carolina, *SNA International,
“Skeletal Biology Research Lab, Ohio State
University

Early medieval Poland (10"-12 centuries AD) expe-
rienced substantial change, including increasing
urbanization, which has been associated with
detrimental health effects, such as higher rates
of infectious disease due to population crowding.
This may lead to higher rates of mortality and
lower survivorship, impacts from which rural
populations may have been buffered due to their
lower population density. Skeletal samples from
medieval urban and rural Polish populations
provide an opportunity to test the hypothesis
that urban inhabitants experienced lower survi-
vorship and a higher risk of mortality than their
rural counterparts. To test this hypothesis, demo-
graphic data from urban Poznar (n=98) and from
rural Giecz (n=246) were analyzed using Kaplan
Meier survival analysis, a semi-parametric Cox
proportional-hazards model, and fully parametric
Siler and Gompertz hazards analysis. Analyses
including all individuals as well as adults of each
sex reveal no differences in survivorship between
urban and rural inhabitants. Analyses of adults
(18+ years) similarly reveal no significant differ-
ence in urban and rural survivorship. However,
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analysis of nonadults, reveal that rural children
have higher survivorship than urban children.
None of the semi-parametric or fully parametric
hazards analyses reveal any significant differ-
ence in risk of mortality between rural and
urban inhabitants using the entire dataset or any
subset thereof. These results suggest that rural
vs. urban dwellings did not impact the overall
survivorship and risk of mortality once people
reached adulthood. For nonadults, living in urban
centers apparently reduced survivorship, perhaps
because of increased exposure to and easier
spread of infectious disease.

Assessing striae of Retzius periodicity
nondestructively using perikymata counts
and distribution in two new populations
BARBARA J. BETZ, MACKIE C. O'HARA and LEIGH
OLDERSHAW

Anthropology, The Ohio State University

To accurately assess the timing of linear enamel
hypoplasia (LEH) defects, it is necessary to accu-
rately estimate striae of Retzius periodicity for
each individual. Previous studies using mandib-
ular canine samples from medieval Denmark
and modern New Zealand, United Kingdom,
and southern Africa have found an inverse rela-
tionship between striae periodicity and the total
number of striae in imbricational enamel (analo-
gous to total number of perikymata). Some have
further proposed that a simple calculation can
be developed for nondestructively estimating
periodicity based on the range of perikymata
counts in deciles six to nine. In an effort to test
this inverse relationship in additional populations,
high definition tooth crown replicas and histo-
logical thin sections of mandibular canines from
Neolithic Catalhdyik (n=15) and from a modern
New York, NY cadaver sample (n=4) were used
to assess periodicity and perikymata distribu-
tions. Populations were analyzed separately
and perikymata were counted within deciles
of crown height. Results showed substantial
overlap between perikymata counts for teeth of
different periodicities. Relationships between
periodicity and perikymata counts within specific
deciles also showed substantial overlap. Possible
explanations for such mixed results compared
to previous studies may include preservation of
the material, sex, and inter-population variation,
as well as number and severity of LEH defects in
certain deciles.

An experimental investigation of asym-
metrical Paleolithic wooden spear tips:
expediency or design?

REBECCA BIERMANN GURBUZ and STEPHEN J.
LYCETT

Department of Anthropology, The University at

Buffalo, State University of New York (SUNY),
Buffalo, NY 14261

Paleolithic wooden spears provide rare but unique
insights into early hunting technology. Examples
from Schoningen (Germany) indicate that spear
tips were sometimes asymmetrical. Possible
reasons for this could be related to placing the
tips in harder portions of wood, away from the
center of the stave used. Alternatively, a more
parsimonious possibility is that asymmetrical tips
could be more efficiently produced (i.e., took less
time to make) than symmetrical ones. Here, we
experimentally investigated two different manu-
facturing processes, producing asymmetrical
and symmetrical spear tips, while also testing the
influence of biometric factors on spear-tip manu-
facturing efficiency (measured by time). Two
groups of 20 participants each sliced wooden
dowels using finger-held steel blades, in order to
standardize cutting conditions. Each participant's
grip and pinch strength were measured. One
group sliced the wooden dowel into an asymmet-
rical shape (slicing only on one side of the dowel),
while the other group created a symmetrical
shape (slicing on all sides of the dowel). Based on
time taken, results demonstrated no significant
difference in efficiency between symmetrical
and asymmetrical speartip manufacture.
Conversely, biometric characteristics present a
more dominant influence in explaining time vari-
ation, specifically that pinch strength was found
to be significantly related to time. These results
demonstrate that the biomechanical properties
are the main driver in time differences rather than
task variation (asymmetrical versus symmetrical
spear tips). These results also indicate that the
asymmetrical tips of spears at Schoningen were
not simply the incidental by-product of a more
efficient manufacturing process.

The sensitive camel and the wishing troll:
Paint chips redefining arbitrary categories
of skin pigmentation in anthropological
education

ADAM BIERNASKI and LANA WILLIAMS
Anthropology, University of Central Florida

Imagine a learning experience that promotes an
open and personal discussion into the pheno-
typic variation of skin color and the categories
assigned to them. Armed with nothing but their
skin pigment and a matching free paint chip from
the local hardware store, students are able to
redefine the parameters of skin color and racial
discourse by utilizing an arbitrary system unas-
sociated with social status or human biology.
Students are encouraged to engage in external
research, match their skin tone to any one of
thousands of available paint hues, and engage in
critical online discussions with their classmates.
When introducing this exercise, students are
encouraged to consider the creation of whiteness
and the use of skin color as a visual indication
of racial profiles. With these considerations, the
students create their own skin color classification
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based on their paint chip names such as Level
Up, Cappuccino, or even Wishing Troll. These
arbitrary categories are often constructed based
on anything from geographic locations to food -
no more factual than color equating to race. By
engaging in this personally reflexive exercise,
students are temporarily placed outside their
cultural confines where different perspectives on
color, race, and their worldview can be fostered.
This free activity has been successfully imple-
mented in distance learning courses and is readily
adaptable for classroom settings. Response to
this exercise has been overwhelmingly positive
and has engaged more students per semester
than any other discussion in the class supporting
its effectiveness as a learning tool.

Primate Communities and Atmospheric
CO; in the Plio-Pleistocene of east Africa

MARYSE D. BIERNAT'? and KAYE E. REED'?
'School of Human Evolution and Social Change,
Arizona State University, ?Institute of Human
Origins, Arizona State University

The shift from woody cover, or forested areas,
to open grasslands in east Africa over the past
5 million years has been a central concept in the
study of human evolution. Vegetation structures
in particular are highly susceptible to changes
in atmospheric CO, (pCO,). Grasses (Cs plants)
are adapted to low CO. concentrations while
shrubs and trees (Csplants) are more adapted for
higher CO, concentrations. Thus, the relationship
between pCO, and vegetation can be exploited
to understand past environments. Previous
research has shown that ungulate taxa are sensi-
tive to changes in pCO; as the vegetation that
they rely on change in response. Since primates
are thought to be dependent on specific vege-
tation, this project investigates the relationship
between primate species and global atmospheric
CO,changes in the Plio-Pleistocene of east Africa.
From 22 sites across east Africa, pCO, values and
presence/absence data on primate species were
compiled. Species richness and diversity indices
were calculated for each site and a linear model
was employed to ascertain the relationship
between primate diversity and pCO,. While pCO,
values have been significantly increasing over the
past 5 million years, no significant relationship
can be determined between pCO, and primate
species diversity. These results may indicate that
primates might have been more able to adapt
to changing environments than other mamma-
lian clades (i.e. ungulates). Functional trait data
in relation to pCO, may yield more significant
results concerning primate diversity in the Plio-
Pleistocene and further uncover the context of
hominin evolution.
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Translating unique variants: the class-
room, the courtroom, and the dinner table

ABIGAIL W. BIGHAM
Anthropology, The University of Michigan

Patterns of genetic diversity are critical for deci-
phering human origins, understanding normal
phenotypic variation, and identifying genetic risk
factors for complex diseases. The overwhelming
majority of this genetic diversity is shared among
global human populations. Nonetheless, some
genetic variants are unique to individual popu-
lations. Unfortunately, these population specific
variants have been misinterpreted by some as
evidence in support of the genomic basis of race.
Understanding what private alleles reveal about
particular populations and perhaps more impor-
tantly with respect to race, what they do not, is
central to deconstructing ideas of racial cate-
gorization. Anthropological geneticists are well
positioned to address unique variants in a variety
of forums. Here, | will discuss the global distri-
bution of population specific variants, how they
arise, and how they are maintained in a popula-
tion. | will then go on to address strategies for
translating unique variants across different audi-
ences, from the undergraduate classroom to the
dinner table with friends and family.

Epigenetic predictors of pubertal timing
ALEXANDRA M. BINDER
Epidemiology, University of California, Los Angeles

Puberty represents a critical period of
hormone-sensitive development that shapes life-
long disease susceptibility. Among women, early
age of menarche is associated with a greater inci-
dence of type 2 diabetes, cardiovascular disease,
and cancer. Over the last century, there has been
a global trend towards earlier onset of menarche
and breast development. Little is known about the
potential contributors to this secular trend and
how pubertal timing programs long-term modifi-
cations in disease risk. Epigenetic modifications
may provide a biomarker of early life exposures
and shifts in gene regulation that alter physiologic
development. Dr. Binder will discuss her research
into relationships between specific patterns of
DNA methylation and pubertal development
among a longitudinal cohort of girls in Santiago,
Chile. She will detail observed associations
between reproductive maturation and epigenetic
aging, an indicator of biologic aging and predictor
of cancer risk and mortality rate. In this cohort,
accelerated epigenetic aging during adolescence
was associated with an earlier age of menarche
and faster progression through puberty. Shifts
in epigenetic aging were also correlated with
changes in the developing breast structure. Dr.
Binder will discuss the reproducibility of these

findings across international cohorts, and
guide consideration of DNA methylation assay
timing when investigating critical windows of
susceptibility.

These investigations were supported by Public Health
Service grant NIH/NCI RO1CA158313 (to Dr. Karin
Michels), and the Breast Cancer and the Environment
Research Program award NIH/NCI/NIEHS UOTES026130
(to Dr. Michels).

Isotopic perspectives on the shep-herd
relationship at two Hellenistic (ca. 323 -
31 BCE) settlements in Thessaly, Greece
KATHERINE G. BISHOP', SANDRA GARVIE-LOK,
MARGRIET HAAGSMA? and SOPHIA KARAPANOU?®
"Anthropology, University of Alberta, ?History

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

Part of understanding human lives is establishing
how humans interact with their animals. Isotope
analysis has become an increasingly used tool
for assessing how humans managed animals
over space and time. In areas where the extent
of management is debated, stable isotope anal-
ysis of microsampled animal teeth provide useful
insight into the diet and mobility of herders and
their animals. Current research on ancient pasto-
ralism in Thessaly, Greece, is divided over the
presence, prevalence, and effects of seasonal
livestock movement (transhumance). We present
the first isotope-based approach to this problem,
and examine shepherding at two Hellenistic (323
- 31 BCE) settlements in Thessaly. A sample of
12 sheep and goat third molars was collected
from sites at Farsalos and Kastro Kallithea. Intra-
tooth variation of carbon (6'°C), oxygen (6'°0),
and strontium (¥’Sr/%°Sr) isotope values was
measured from microsampled dental enamel
to examine diet, seasonality, and mobility of
sheep and goats. Based on the 6°C values, all
animals were eating Cs plant sources. The 6'®0
and ®’Sr/eSr results indicate multiple manage-
ment styles including (1) local grazing with
no significant movement; (2) local grazing at
variable water reservoirs, (3) non-local grazing
at various locations, and, (4) transhumance.
Our analysis represents the first documented
case of transhumance in Greek antiquity. Each
management style has corresponding impacts
on ancient economy, human ecology, land-use,
and human-animal relationships. Our research
contributes to the growing literature on ancient
animal management, provides useful information
for modelling ancient practices, and connects the
recent ethnographic past with the deep past.

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

Human Eco-immunology in the Field:
Measuring multiple dimensions of
immune function with minimally invasive,
field-adapted techniques

AARON D. BLACKWELL'? and ANGELA R. GARCIA?®
Dept. of Anthropology, Washington State
University, 2Dept. of Anthropology, University of
California, Santa Barbara, 3Center for Evolution and
Medicine, Arizona State University

Immune function is multifaceted and charac-
terizations based on single biomarkers may
be uninformative or misleading, particularly
when examined across ecological contexts
where single biomarkers may reflect different
processes. However, measuring the many facets
of immunity in the field can be challenging, since
many measures cannot be obtained on site,
necessitating sample preservation and trans-
port. Moreover, immunity is best measured in
blood, since measures in urine, feces, and saliva
often reflect conditions in the bladder, gut, and
mouth, rather than systemic conditions. Here
we assess current state-of-the-art methods for
measuring immunity, focusing on measures that
require a minimal blood sample, obtained from
a finger prick, which can be: 1) dried on filter
paper, 2) frozen in liquid nitrogen, or 3) stabilized
with chemical reagents. Stable protein products,
such as immunoglobulins and C-reactive protein
are reliably measured in dried blood spots.
Because less stable proteins, e.g. cytokines,
may be problematic to measure, even in fresh
blood, mRNA from stabilized blood may provide
a cleaner measure of cytokine gene expression.
Gene methylation assays or mRNA sequencing
also allow for the quantification of many other
parameters, including the inference of leukocyte
subsets. Finally, components of cellular immu-
nity can be quantified using flow cytometry on
frozen samples, so long as careful freeze-thaw
techniques are exercised. We provide examples
of how combining these techniques provides
an improvement over single-marker studies,
allowing for a more nuanced understanding of
how social and ecological variables are linked to
immune measures and disease risk in diverse
populations and settings.

Hellman Family Faculty Fellowship

Presence of Lingual Cuspule and para-
conid on one Archaic period individual
from the Ohio Valley

ERIN C. BLANKENSHIP-SEFCZEK
Anthropology, The Ohio State University

Molar cusps are useful for discussing evolu-
tionary changes and determining affilial
relationships; however, some of these traits are
underrepresented in the literature. The Lingual
Cuspule and paraconid are two molar traits
considered near absent in modern human
populations. The Lingual Cuspule has only been
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reported once before, on the distolingual surface
of the first molar of an adult male in an African
population. The paraconid was thought to have
been lost in primate evolution beginning in the
Oligocene (34-23 MYA). Both traits were found
on the mandibular third molars of one adult
male from the late Archaic (2500-500BC) site
of Shick in Handcock County, Ohio. This site is
far removed from the African population where
the Lingual Cuspule was previously identified.
Additionally, in the example presented here, the
accessory cusp is located on the mesiolingual
surface indicating the possibility for the Lingual
Cuspule to be expressed in multiple locations on
the lingual surface, and on different molar teeth.
It is possible the low-reporting rates of this trait
are due to mis-identification of other known
traits, including the MMTP. Even with clarifica-
tion, the occurrence of the Lingual Cuspule would
likely remain rare. As for the paraconid, there are
examples of non-human primate molars with this
trait, but there are no reported cases appearing
in hominins. The expression of a paraconid in
modern humans could suggest secondary evolu-
tion. Further reporting and descriptions of both
traits are necessary to discuss the evolutionary
implications in modern humans.

Ohio State University Alumni Grant for Graduate

Research and Scholarship Ohio Sate University,
Department of Anthropology, Larsen Research Grant

Estimating Sex Using the Human
Mandibular Canine

BRITTNEY L. BLEVINS

Department of Geography and Anthropology,
Louisiana State University

Sexual dimorphism can be quantified in human
mandibular canines; therefore, these teeth can
be used to estimate sex of skeletonized individ-
uals. This study complements and expands on
previous research by comparing mesiodistal
diameter (MD), buccolingual diameter (BL), and
dental indices (including crown area, crown
module, and crown index) of human mandib-
ular canines. Measurements were taken from
a sample of skeletal individuals from the Terry
Collection (n=651), the Maxwell Museum of
Anthropology Skeletal Collection (n=61), and a
random sample of dental casts from the James K.
Economides Orthodontic Case File (JKE, n=599),
for atotal of 641 males and 597 females. Both left
and right-side canines were measured, and statis-
tics were conducted separately to avoid double
counting individuals. Using ANOVA, a significant
difference was seen between males and females
for left and right BL measurements (p<.0001),
indicating that males have significantly larger BL
measurements of the mandibular canine than
females from the study sample. Significant differ-
ences were seen between males and females for
left and right MD measurements only when the
JKE individuals were excluded from analyses

(p<.0007). Additionally, all calculated dental
indices show statistically significant differences
between males and females (p<.0001). Logistic
regression equations for left and right sides was
created to estimate sex based on measurements
from either the left or right mandibular canine that
correctly estimates the sex of individuals in up to
66% of cases for the left canine. This method may
be useful for estimating sex in forensic and bioar-
chaeological cases when traditional methods are
unavailable.

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.

The Influence of Habitual Activities and
Lifelong Occupations on Morphological
Measures of Skeletal Robusticity

LYDIA BLIZZARD', HARRISON DEAN', HALEY E.
HORBALY" and MARK HUBBE?*

"Department of Anthropology, University of
Tennessee, Knoxville, 2Department of Anthropology,
The Ohio State University, ®Instituto de Arqueologia
y Antropologia, Universidad Catolica del Norte,
Chile

Previous studies have identified relationships
between skeletal robusticity and environmental
factors, specifically habitual activity patterns.
While most studies have analyzed this relation-
ship from the perspective of cross-sectional
properties, few have explored activity's effects
on morphological measures of robusticity. In this
study, reported lifelong occupation and habitual
activities of 120 individuals are used as proxies
for activity level. The occupational data reported
from the 120 individuals were scored on a scale
of one to five, with five being the most rigorous
activity. Likewise, the habitual activity data were
scored on a scale of one to three, with three
also being the most rigorous. Morphological sex
estimation scores for the cranium, os coxa, and
distal humerus were used as measures of robus-
ticity. Activity levels and sex estimation scores
were compared to test the association between
skeletal morphology and habitual activities/occu-
pations. Results indicate there is no significant
difference in cranial or pelvic robusticity among
groups of different activity levels (p>0.05). There
are, however, significant differences in the olec-
ranon fossa shape and depth (p< 0.01) and the
angle of the medial epicondyle of the humerus
(p< 0.01). This could be due to a preference for
arm use, underlying sexual dimorphism in occu-
pations and habitual activities, or could reflect the
involvement of the elbow joint in a wide range of
activities. Overall, this study shows that activity
level has limited effects on the morphological
robusticity of the skeleton.
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Intra-annual variation in diets of Plio-
Pleistocene papionins from Kenya

SCOTT A. BLUMENTHAL'?, THURE E. CERLING?,
KENDRA L. CHRITZ"#, JULIA A. LEE-THORP? and
FREDRICK MANTHI®S

"Department of Anthropology, University of Oregon,
?Research Laboratory for Archaeology, University
of Oxford, *Department of Geology & Geophysics,
University of Utah, “National Museum of Natural
History, Smithsonian Institution, SEarth Sciences
Department, National Museums of Kenya

The well-documented expansion of C, vegetation
in eastern Africa since the Pliocene is accompa-
nied by increasing consumption of C, resources
by members of at least four orders of mammals,
including Primates. Previous research on the
evolution of C4 feeding has focused on inter-in-
dividual dietary variation, and it is critical to
investigate aspects of within-individual niche flex-
ibility. To address diet change within the lifetimes
of extinct papionin individuals, we used laser abla-
tion stable isotope analysis to measure carbon
isotopic variation along the growth axis of enamel
strips (2.6-9.9 mm in length) exposed in broken
fossil teeth (n=22). Among Theropithecus (n=18),
intra-tooth &'°C ranges vary from 1.1% to 5.1%
(mean range = 3.1%) reflecting significant diet
changes on intra- and inter-annual time scales.
In contrast, our preliminary analysis of non-Thero-
pithecus papionins (n=4) demonstrates lower
intra-tooth 6%°C variability (mean range = 1.3%),
indicating unexpectedly low intra-individual
diet flexibility despite significant inter-individual
8'°C variation. These results demonstrate that
laser ablation can be used to detect significant
isotopic variation within individual fossil monkey
teeth, and that conventional sampling methods
can mask significant intra-tooth isotopic, and
thus dietary, variability. Despite indications
that fossil Theropithecus was a Cs specialist,
we find that diets flexibly included significant
amounts of Cs resources from ca. 4.0-1.0 Ma.
The evolution of the diets of Theropithecus, and
perhaps other primates, must be understood in
the context of seasonal-scale shifts between Cs
and Cs resources, which can influence selective
pressures associated with resource availability,
nutritional balance and competitive interactions.

We thank the Natural Environment Research Council
(NE/P013376/1) for funding.

Effects of domestication and selective
breeding on coat coloration in alpacas
through exon 4 analysis of agouti gene

EMMA K. BLYSTONE
Anthropology, Binghamton University

Alpacas were domesticated ~6000 years
ago in the Andes, and are one of the most
color-variable mammals. Genetic studies of
domestication provide insight into human and
animal coevolution. This study aims to analyze
how domestication and selective breeding have
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affected the expression of coat coloration. The
agouti gene encodes for the agouti signaling
protein (ASIP), which functions as an antagonist
tothe melanocortin 1 receptor — a protein involved
in regulating mammalian hair and skin color. This
study examined a 57 base pair deletion located
on exon 4 of the agouti gene coding for the last 40
amino acid residues that make up the C-terminal
portion of ASIP Forty-eight animals were selected
for genetic analysis based upon variation in
primary and secondary coat coloration. Gel elec-
trophoresis was used to identify an indel in exon
4. Samples would either show one or two alleles.
Heterozygous individuals contained a short and
long allele (n=20), while homozygous individuals
had one long allele (n=28). Preliminary analysis
showed that no individuals were homozygous
short, as expected given the deleterious nature of
this genotype. There is no significant association
between coat color and exon 4 of the agouti gene
(ChiSg=0.928,p=0.818). Thisresearch is partof a
concerted effort to genotype candidate genes for
coat color in alpacas, to provide greater insight
into the evolution of alpaca coat coloration,
and how domestication can select for different
phenotypes. Once genotypes for coat coloration
have been established, we can estimate how long
ago these mutations occurred.

Sex-biased admixture and geographic
mating structure shape genomic variation
in Cape Verde

KATYA BOBREK', SANDRA BELEZA? and AMY
GOLDBERG®

"Anthropology, Emory University, 2Genetics,
University of Leicester, *Evolutionary Anthropology,
Duke University

Cape Verdeans are descendants of Portuguese
colonizers and West Africans brought as slaves
in the 1400s. Previous analyses found that
genetic ancestry recapitulates historic patterns,
with ~57% of Cape Verdean ancestry tracing to
relatives of modern West Africans. Here, we use
genome-wide SNP data from 564 unrelated indi-
viduals spanning the islands of Cape Verde to
infer the impact of sex-specific mating patterns
on the distribution of genetic ancestry within and
between islands. Specifically, we used a model-
based approach to compare X-chromosomal and
autosomal ancestry, examining if levels of sex-bi-
ased admixture differed by island. Our analyses
support the hypothesis that sex bias occurred
during the founding of Cape Verde. European
men and African women contributed significantly
more than their counterparts, with a ratio of mean
X-chromosomal to mean autosomal African
ancestry of ~1.26. Both the global ancestry and
level of sex bias differed between islands. Next,
we looked for differences in mating patterns
and migration rates within and between islands
using the distribution of genomic regions shared
identically-by-descent. The southern islands have

lower between-island IBD, consistent with histor-
ical evidence of an older shared history and less
recent migration between the islands. The north-
west islands, which were more recently colonized
and are geographically closer together, show high
rates of cross-island mating and overall small
effective size. Our work provides insight into the
fine-scale demography of an understudied popu-
lation. More generally, this work demonstrates
the utility of genetic data to study the dynamics
of colonization and social structure.

Characterization of the microbiome in
the AIDS-resistant natural host Sooty
mangabey monkey (Cercocebus atys)
RACHELE M. BOCHART', STEVEN E. BOSINGER?,
JOYCE COHEN', GREGORY THARP?, SHERRIE
JEAN', ADAM ERICSEN? BHAVANI MADETI? and
MARIA CRANE'

Division of Animal Resources, Yerkes National
Primate Research Center, Emory University
School of Medicine, 2Division of Microbiology &
Immunology, Yerkes National Primate Research
Center, Emory University School of Medicine

Unlike HIV-infected humans, the African sooty
mangabey avoids AIDS-like disease progression
despite high viral loads. Our previous studies
have identified that a primary tissue site differ-
entiating the pathogenic versus non-pathogenic
outcome in SIV infection is the gastrointestinal
mucosa. Distinct from non-natural macaque
species, we discovered that African natural host
species retain mucosal integrity, do not exhibit
luminal microbiota translocation, and harbor
a mutation in TLR4 which dampens signaling
to bacterial LPS and TLR4 ligands. Collectively,
these data demonstrate that the gastrointes-
tinal environment and mucosal immunity play
a strong role in determining disease outcome.
In this study, we examined the microbiome of
a captive mangabey colony at Yerkes National
Primate Research Center and its relationship to
SIV status in comparison with rhesus macaques.
Matched samples from naturally infected SIV
positive and negative animals were collected for
16S ribosome-based taxonomic characteriza-
tion of host-resident microbes. When comparing
SIV status of the natural host our results
showed microbiome stability with infection,
which contrasts the non-natural host species.
Specifically, with SIV infection, sooty mangabeys
revealed stability of potentially SIV pathogenic
genera that have shown to modulate mucosal
inflammation and immune activation, which
may further potentiate disease progression.
Furthermore, we evaluated the impact of the envi-
ronment on microbiome comparing mangabeys
housed in indoor-caging with semi-natural
outdoor colonies. This comparison recapitulated
evidence of microbiome differences seen with

increased levels of captivity. This study describes
a potentially beneficial evolutionary adapta-
tion between host immunity and microbiome
resulting in control of chronic SIV infection.

The Yerkes NHP Genomics Core is supported in part by
ORIP/OD P510D011132.

Variation in Maturational Timing
Influences Interpretations of the Juvenile
Skeleton

MELANIE E. BOEYER'? and DANA L. DUREN'?
"Department of Orthopaedic Surgery, University
of Missouri, 2Department of Pathology and
Anatomical Sciences, University of Missouri

The juvenile skeleton develops in a predictable
pattern to reach adult morphology. The stages
of maturation, particularly those related to
epiphyseal fusion, have been used extensively
to approximate the age of an individual or to
reconstruct life histories from skeletal remains
in archaeological or forensic contexts. Similar
assessment methods in living children though
radiographic  observation inform delays or
accelerations in somatic maturation. However,
the timing and tempo of skeletal changes,
including epiphyseal fusion, varies among past
and present populations and is also highly vari-
able within relatively homogeneous groups. For
the present analysis, we examined variability in
epiphyseal fusion timing in the hand-wrist. Using
radiographic data from 1,292 children from the
Fels Longitudinal Study, we recorded the chron-
ological age (CA) at which epiphyseal fusion
was initiated and completed in the distal radius
and elements of the third ray. Once initiated, the
process of fusion typically lasts less than 20
months, but the age range over which initiation
can occur spans approximately 8.80 years in
boys and girls (CA 11.53-20.12 and 8.98-18.00
years, respectively), and the timing of fusion
completion spans 10.23 years in boys and girls
(CA13.36—22.06 and 10.98-22.72 years, respec-
tively). The st and 3rd quartiles for these traits
overlapped by as much as 0.96 years. Results of
this study can be used in refining interpretations
of life history parameters and age estimates in
past populations. Importantly, characteristics
of children at the extremes of the distribution
provide insights into the biological factors under-
lying epiphyseal fusion variability.

This work was supported by grants from the National
Institutes of Health (ROTAR055927; ROTHD012252;
F31HD097939).

Pulling teeth: Dental avulsion at Kulubnarti,
Sudan, in regional context

KATELYN L. BOLHOFNER'" and BRENDA J. BAKER?
"Department of Sociology, Anthropology, and
Social Work, Texas Tech University, 2School of
Human Evolution and Social Change, Arizona State
University

Abstract Book



ABSTRACTS

Dental avulsion, the intentional removal of one
or more teeth, has been documented among
Sudanese groups from the pre-Mesolithic period
to the present. Avulsion in this region typically
involves removal of permanent incisors, though
removal of deciduous canine buds causing inter-
ruption of permanent canine development also
has been demonstrated. The pattern of dentition
removed and any association of avulsion with the
sex of individuals appear to vary through time,
leading to difficulty in interpreting the purpose
of the practice. We present evidence of avulsion
in individuals from two cemeteries dating to
the Early Christian period (ca. A.D. 550-800) at
Kulubnarti in northern Sudan.

Allindividuals with permanent incisors (those 6-7
years and older) and observable dentition were
examined using diagnostic criteria for avulsion
developed previously by the authors. Eleven of
154 (7.1%) individuals exhibit avulsion, a slightly
lower frequency compared to other Meroitic (ca.
350 B.C.-A.D. 350) to Christian period samples.
The youngest affected was 14-15 years old. A
higher percentage of avulsed maxillary incisors
than expected for the region is found at Kulubnarti
(6 of 11; 55%). Five of 11 (45%) exhibit avulsion
of mandibular teeth, but no individual shows
avulsion involving both arcades. At Kulubnarti,
avulsion of the central incisors (n=9; 82%) is a
hallmark of dental modification, in contrast to
other samples from the Middle Nile region where
mandibular lateral incisors were more commonly
avulsed. Close contextual examination of the new
evidence for avulsion at Kulubnarti offers addi-
tional insight into dental modification through
time in Sudan.

Hidden in plain sight: the persistence of
racemaking in contemporary population
genomics

DEBORAH A. BOLNICK

Department of Anthropology, University of
Connecticut

One of the central narratives of our discipline has
long been that biological anthropology experi-
enced a paradigm shift around racial thinking in
the mid-20th century. At this time, the narrative
suggests, the study of race was abandoned for
the study of populations, a focus on classifica-
tion and typology was replaced with a focus on
variability and the processes that produce it, and
assumptions about stasis and the fixity of traits
gave way to evolutionary frameworks and inves-
tigations into how individuals and groups change
over time. These shifts had a significantimpact on
research undertaken over the last 70 years, espe-
cially in conjunction with technological advances
during this period. Together, these developments
have played a critical role in shaping contempo-
rary understandings of human genetic variation
as well as the nature and meaning of race.

However, while our field has advanced in impor-
tant ways, aspects of racial thinking have
persisted, hidden in plain sight. There are a
plethora of ways in which antiquated ideas about
race still permeate biological anthropology, so
that race is continually being made and remade
anew through contemporary scientific practice.
In this presentation, | focus on the persistence
of racemaking in human population genomics.
Drawing on recent studies of both ancient and
present-day populations, | show how assump-
tions about stasis, isolation, purity, and the
association between sociopolitical and genetic
categories are embedded in contemporary
genomic research, reifying and reinscribing ideas
of race. | also suggest alternative approaches
to help us move away from the molecular (re)
production of race.

New associated immature postcranial
remains of Homo naledi from the Dinaledi
Chamber, South Africa

DEBRAR. BOLTER'? and MARINA C. ELLIOTT!

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

A minimum of 15 Homo naledi individuals, based
on dental remains, has been recovered from
the Dinaledi Chamber, Rising Star Cave, South
Africa. The individuals span all age classes—
infant to old adult - although most bone and
teeth elements are commingled and unas-
sociated. The Dinaledi fossils date to Middle
Pleistocene—236,000-335,000 years ago, a
poorly understood time in hominin evolutionary
history. In 2018 we reported on an instance of
articulated lower limb elements for an older
juvenile individual (now referred to as Dinaledi
Hominin 7 (DH7). Here, we report on a second
older juvenile whose right femur was found in
articulation with pelvic remains. These elements
include in situ associations of three elements,
with field numbers UW. 101-938a immature
right femur, UW. 101-938b unfused femoral
head epiphysis, and U.W. 101-938c right acetab-
ular fragment. When permanently accessioned,
U.W.101-938c was identified as a partial ischium,
superior aspect, and was renumbered U.W.
101-1754. In the lab, U.W. 101-1755 right partial
ischium, inferior aspect, was refitted to UW.
101-1754 (VanSickle et al, 2017), for a nearly
complete ischial lunate surface. These findings
contribute to our growing understanding of post-
cranial ontogenetic adaptations in H. naledi, and
to the investigation of the evolution of life stages
in these recently extinct hominins.

Human Walking Behavior

AZARIEA BONNER-HARRIS' and CARA
WALL-SCHEFFLER™?

'Biology, Seattle Pacific University, 2Anthropology,
University of Washington

24 88th Annual Meeting of the American Association of Physical Anthropologists

Recent studies have clearly shown that environ-
mental cues influence gait changes in walking
humans. Here we test how people adjust their
walking behavior to maximize survivorship
during risk-taking behavior. Video data were
collected over the course of eighteen months
at four different urban intersections in which
people were crossing streets against lights (i.e.
jaywalking) with the potential for oncoming car
traffic to hit them. The footage was analyzed
using the software, Kinovea. Five independent
variables were selected for analysis: two relating
to the situation (i.e. crosswalk length and traffic
heaviness), and three relating to the decision
making of the walker (i.e. whether s/he had a
load, was jaywalking, and whether s/he made
surrounding  checks before crossing). We
collected data on 1,517 people crossing streets.
The analysis revealed that single pedestrians
increased their speed while jaywalking (p=0.006)
and checked their surroundings more often
(p=0.001). Additionally, pedestrians who walked
in groups were less likely to jaywalk (p=0.013) and
did not adjust their speeds when they did jaywalk
(p=0.001). Pedestrians who were carrying some
type of load also did not adjust their speed when
they jaywalked. Taken together, these findings
further support ethnographic literature claiming
that group walking is often for safety, and that
walking alone increases vigilance.

Mortuary practices' archaeology seen
under a multivariate perspective: case
study of southern Brazilian shellmounds

ANA CLAUDIA A. BORELLA and DANILO V.
BERNARDO

Laboratério de Estudos em Antropologia Bioldgica,
Bioarqueologia e Evolugdo Humana, Instituto de
Ciéncias Humanas e da Informagao, Universidade
Federal do Rio Grande

The comprehension and the investigation of
the archaeology of mortuary practices plays a
central role to the understanding of the symbolic
universe and the social organization of human
populations. In this context, the study of the rela-
tionship between mortuary variability (defined
as degree of variation in funerary practices, or
mortuary treatment patterns, within one society),
social complexity and environmental conditions
can lead to the comprehension of biocultural
adaptations of past societies. In order to inves-
tigate the relationship between social aspects
and ecological factors, here we present a study
carried on over archaeological data of burials of
168 individuals distributed along 16 archaeolog-
ical shellmounds builders’ sites, the Sambaquis,
in the southern Brazilian shore. The Sambaquis
have been studied even before the beginning of
formal archaeological research in Brazil and are
characterized by the large number of human
burials, which allowed several studies of their
funeral practices. To reach our goal we assembled
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a dataset composed by 31 categorical varia-
bles describing the funerary characteristics of
the 168 subjects. The dataset was analyzed by
statistical multivariate techniques resulting in a
clustering of four types, or patterns, of burials in
these 16 sites. All subjects were classified under
these four-type patterns, resulting in an index of
variability for each archaeological site analyzed.
According with our results, the intra-site variability
is generally minor than the extra-site variability,
suggesting that cultural and symbolic aspects
can be the principal responsible rather than
ecological factors to the choices of mortuary
practices in these populations.

Conselho Nacional de Desenvolvimento Cientifico e
Tecnoldgico = CNPQ Process MCTI/CNPq/Universal
14/2014/461122/2014-6 to DVB and Process PIBIC/
CNPq/FURG 103271/2017-1 to ACAB

Quantitatively designing and testing the
effects of data-driven interventions to
address lemur-hunting in Madagascar
CORTNI BORGERSON', BENOEL
RAZAFINDRAPAOLY? DELOX RAJAONA? and BE
JEAN RODOLPH RASOLOFONIAINA?

"Anthropology, Montclair State University,
2Masoala, Madagascar

Madagascar is renowned for its primate biodi-
versity, yet nearly all species of lemur are now
threatened with extinction. During four years
(2015-2018) we conducted extensive monthly
surveys of endangered lemurs, habitat, hunting
behavior, socioeconomics, and human health
and nutrition across 18 sites on the Masoala
Peninsula of Madagascar. During this time, we
acquired rigorous quantitative data on lemur
hunting and how hunting affects both lemur
and human populations. We found that the best
predictor of lemur trapping was food insecu-
rity. Child malnutrition and food insecurity were
high across the peninsula. Further, few alterna-
tives to wild meats were available in adequate
supply and many were highly volatile. Thus, most
households hunted wildlife and these meats
significantly improved child health and nutrition.
In order to reduce the unsustainable hunting of
threatened lemurs, we co-designed, with local
communities, an effort to increase the afforda-
bility, accessibility, and quality of sustainable
sources of animal-based foods in three test
communities where forests contributed greatly to
food security. While the project is still underway,
early results from annual surveys of both test
and control sites suggest a reduction in both the
hunting of endangered species and animal-based

food insecurity within test communities. VYet,
there is still much to be done. Here we discuss
the project, its successes and challenges, our
approach for the future, and what lies ahead for
both the lemurs and people of Madagascar.

This research was funded by grants from the National
Geographic Society Conservation Trust (C280~14

and C021-17) and the National Science Foundation
SBE-IBSS Postdoctoral Research Fellowship (1573638).

Glandular microbiomes vary by species
and host traits in wild and captive lemurs
SALLY L. BORNBUSCH', LYDIA K. GREENE'?,
RACHEL L. HARRIS' and CHRISTINE M. DREA'22
"Department of Evolutionary Anthropology, Duke
University, 2University Program in Ecology, Duke
University, *Department of Biology, Duke University

The gut microbiome has received warranted
attention for its role in primate health; however,
myriad other microbiomes across primate body
sites (e.g. mouth, skin, genitals, and scent glands)
are no less significant to host well-being and
behavior. Although commensal skin and vaginal
microbiomes have been linked to host species
identity, sex, social status, and hormone concen-
trations, glandular microbiota, and their potential
contribution to olfactory signals, via fermentation,
remain poorly understood. Given the prominent
role of olfaction and glandular scent marking
in strepsirrhines, lemurs are particularly well
suited to studies of glandular microbiomes.
Here, we examine the glandular microbiomes of
wild sifakas and woolly lemurs and captive ring-
tailed lemurs across scales — from species, to
conspecifics of different sex or social status, to
individuals and their unique glands. We collected
swabs from multiple species- and sex-specific
glands, sequenced 16S rRNA amplicons, and
used published bioinformatics and statistical
pipelines to explore variation in glandular micro-
biomes. We find that glandular microbiomes of
lemurs varied significantly by species, by sex, by
gland, and by social status, with some patterns
persisting in both wild and captive animals.
Interestingly, we found that the sternal glands of
male sifakas, which produce a testosterone-me-
diated visual signal of rank, harbor significantly
different consortia between stained (dominant)
and unstained (subordinate) males, suggesting
an underlying hormonal mechanism for sternal
microbiome selection. Beyond addressing the
relevance of microbiomes to olfactory commu-
nication and social behavior, this study illustrates
the potential richness of information to be gained
through the study of diverse microbiomes.

Micro- and macro-wear of human dental
enamel. A materials science perspective
OSCAR BORRERO-LOPEZ'", ANTONIA PAJARES',
PAUL J. CONSTANTINO? and BRIAN R. LAWN?®
"Materials Science and Engineering, Universidad
de Extremadura, 2Department of Biology, Saint
Michael's College, *Materials Measurement
Laboratory, National Institute of Standards and
Technology

The microwear markings observed on the
surface of fossil teeth are a powerful tool for
the reconstruction of diet. This work intends to
contribute to the multidisciplinary knowledge of
dental microwear by modelling it using contact
mechanics. The principal outcomes of such
analytical modelling are the ability to (i) infer bite
forces, and (ii) categorise wear as mild (controlled
by deformation), or severe (controlled by fracture),
from the size of observed pits and scratches.
Macrowear is subsequently modelled as accu-
mulation of individual microwear events. This
approach enables assessments of the effects of
tooth geometrical variables and chewing habits
on enamel wear. Micro- and macro-wear models
are validated by comparison with experimental
data from in-vitro microindentation and wear
tests conducted on human teeth. Implications in
evolutionary biology are discussed, with special
attention to the particles that are most delete-
rious for tooth wear.

This study was supported by Junta de Extremadura,
Spain, and FEDER/ERDF funds (grant IB16139).

Gestation length in African and Asian
colobines

CAROLA BORRIES'?, CARRIE S. MONGLE? and
ANDREAS KOENIG'?

"Anthropology, Stony Brook University, SUNY,
2Interdepartmental Doctoral Program in
Anthropological Sciences, Stony Brook University,
SUNY

Although  Colobini  (African colobines) and
Presbytini (Asian colobines) share key traits,
including relatively small neonates and anatom-
ical adaptations for folivory (e.g., sacculated
stomach), previous reports have documented
longer gestation lengths in Colobini compared
to Presbytini. This seems to suggest improved
maternal energy in Presbytini facilitating faster
fetal growth and a shorter gestation length. To
assess the validity of the difference in gesta-
tion length between the two tribes, we compiled
data from the literature with an emphasis on
distinguishing how conceptions (i.e., the begin-
ning of gestation) were determined. If changes
in hormone levels, swelling or mating patterns
were analyzed, we labeled the data as ‘accurate’
(13 species). If observed mating was used or
methods were undisclosed, data quality was
labeled as ‘unclear’ (16 species). We analyzed the
‘accurate’and 'unclear’ gestation length data sepa-
rately in relation to adult female body mass within

Abstract Book

25



20

ABSTRACTS

a phylogenetic framework. In both datasets, the
pGLS regression was significant, but R-squared
values were low, indicating a small effect size.
Importantly, however, the overall pattern was
reversed. While in the ‘unclear’ dataset gestation
length in most Colobini was longer (Colobini:
178-200 days, Presbytini: 150-200 days), in the
‘accurate’ dataset it was longer in all Presbytini
(Colobini: 152-169 days; Presbytini: 195-212
days). The differences between Asian and African
colobines were significant only for the ‘accurate’
data and when intercept and slope were both
considered (pANCOVA, P = 0.03). Thus, methods
matter and unexpectedly revealed that gestation
length in Colobini is in fact shorter (not longer)
than in Presbytini.

A virtual assessment of the proposed
suprainiac fossa on the early modern
European calvaria from Cioclovina,
Romania

ABEL M. BOSMAN' and KATERINA HARVAT]'?
'DFG Center for Advanced Studies: “Words,
Bones, Genes, Tools”, Eberhard Karls

University of Tuebingen, 2Paleoanthropology,
Senckenberg Center for Human Evolution and
Palaeoenvironment, Eberhard Karls University of
Tuebingen

The calvaria from Cioclovina (Romania) has been
argued to possess a mixture of Neanderthal
and H. sapiens autapomorphic traits, including
a suprainiac fossa, making it important in the
discussion on Neanderthal and H. sapiens hybrid-
ization. However, its supranuchal morphology
has only been evaluated with a qualitative anal-
ysis of the ectocranial surface. A detailed study
of the internal anatomy of the Cioclovina supra-
nuchal region is thus of particular interest.

We investigated these internal structures by
using computed tomography and calculating
their respective relative contributions to total
cranial vault thickness. These measurements
were combined with published data and evalu-
ated with a principal component analysis (PCA).

Our results show that the internal morphology of
the Cioclovina supranuchal region is character-
ized by superficial resorption present on the outer
layer of the external table. Neither the diploic layer
nor the external table decreases in relative thick-
ness in the region of the proposed depression.
Furthermore, in the PCA, the Cioclovina specimen
falls within the convex hull of recent modern H.
sapiens. These results indicate that the supra-
nuchal morphology of the Cioclovina specimen
does not correspond to the external and internal
morphology of the typical Neanderthal suprainiac
fossa. Together with earlier results, there is little
phenotypic evidence that Cioclovina can be
considered a H. sapiens / Neanderthal hybrid.

Our study demonstrates the usefulness of this
method in assessing proposed Neanderthal-like
suprainiac depressions in Upper Paleolithic and
other fossil specimens.

This research was funded by the German Research
Foundation (DFG FOR 2237: Project “Words, Bones,
Genes, Tools: Tracking Linguistic, Cultural and Biological
Trajectories of the Human Past’).

A Push for Trans-inclusive Language in
Forensic Anthropology

FATIMAH A. BOUDERDABEN
Anthropology, Entomology, Texas A&M University

While distinct differences between sex and
gender have been known to the anthropolog-
ical community for some time, the presence of
trans-exclusive language in academic writing is
still a problem. With the current violent climate
in America, it is becoming increasingly likely
that forensic anthropologists will encounter a
case involving a transgender individual. Utilizing
gendered language in forensic anthropolog-
ical writing when the identity of the decedent
is unknown presumes the gender of the said
decedent which is inherently trans-exclusionist.
Since a forensic anthropologist cannot estimate
gender, this practice is also erroneous.

This research paper tackled the question of how
common trans-exclusive language is in forensic
anthropological writing. It was hypothesized that
gendered language would be consistently used
in forensic anthropological literature in refer-
ence to unidentified remains and sex estimation
techniques. This was tested by searching for
and analyzing articles relating to sex estimation
and unidentified remains from the Texas A&M
University libraries database, the “Criminal Justice
Abstracts” A total of 611 articles found and
an evaluation of the abstracts of those articles
resulted in 98 articles being further evaluated.

The purpose of this study was to uncover the
true frequency of trans-exclusive language in
forensic anthropological writing and propose a
solution. It was found that approximately 49%
of the articles further evaluated used some
sort of trans-exclusive language. The solution
proposed in this paper to reduce this error rate is
the implementation of gender-neutral language
in forensic anthropological writing. This practice
benefits both the individual being identified and
the anthropological community.

Analysis of cortisol levels from archae-
ological hair from the medieval nubian
population of kulubnarti

GRACE B. BOWLAND', DENNIS VAN GERVEN' and
ROBIN M. BERNSTEIN'?

'Anthropology, University of Colorado, Boulder,
2Institute of Behavioral Science, University of
Colorado, Boulder

88th Annual Meeting of the American Association of Physical Anthropologists

The glucocorticoid cortisol is linked with phys-
ical or perceived environmental stressors and
analysis of cortisol is often used to assess
effects of stressors such as malnutrition, illness,
and trauma. Cortisol can be obtained from
many sources for short term analysis including
saliva, blood and feces, but hair provides both a
noninvasive and reliable method for measuring
time-averaged cortisol levels, as the hormone
is incorporated into the hair shaft during hair
growth. Hair cortisol analysis has been used with
archaeological remains dating back to AD 1000.
Here, we report the results of analysis of hair
samples taken from 89 individuals from the early
Medieval to late Feudal Nubian site (AD 1100—AD
1400) of Kulubnarti. These remains were exca-
vated from two cemeteries, designated R and S,
at the site of Kulubnarti, Nubia. Individuals ranged
in age from 2 to 45+ years and were categorized
as Early childhood (n=36), Later childhood (n=25),
Adolescent (n=11), and Adult (n=12). Using this
cross-sectional sample, we describe the age-re-
lated pattern of hair cortisol concentrations
(HCC) in relationship to previously published
information on stress and life history in these
individuals. Across the whole sample, mean HCC
was 29.48 pg/mg (SE=1.92, range 7.48-111).
Our results show that HCC peak during early
childhood and decrease during adolescence and
into adulthood, consistent with similar patterns
documented in contemporary populations. While
absolute HCC decreased with age, variation in
HCC increased with age from early (SD=0.196)
and later (SD=0.218) childhood to adolescence
and adulthood (SD=0.272).

Funded by the Department of Anthropology and College
of Arts and Sciences, University of Colorado Boulder.

Measuring entheseal morphology of the
opponens pollicis muscle in digital and
physical specimens of Homo sapiens
LUCYNA A. BOWLAND', MATTHEW W. TOCHERI?®
and CALEY M. ORR*®

"Anthropology, University of Arkansas,
2Anthropology, Lakehead University, *\Human
Origins Program, National Museum of Natural
History, Smithsonian Institution, “Cell and
Developmental Biology, University of Colorado
School of Medicine, SAnthropology, University of
Colorado Denver

Entheses are the sites where soft tissue inserts
into bone, and have long been used in anthro-
pology to infer activity within past populations. As
the use of three-dimensional (3D) data becomes
more commonplace within anthropology, the
question of how reliable this technology is for
capturing entheseal development becomes
more relevant. The limits of data derived from 3D
virtual renderings remains to be determined, and
this question is vital to any research efforts going
forward within anthropology. The opponens
pollicis muscle flange, located on the pollical
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metacarpal, offers an ideal test for this question
because of its robust expression within Homo
sapiens. This project tests for possible discrep-
ancies between measurements of the opponens
pollicis flange taken from 3D virtual renderings
(derived from laser scans) versus measure-
ments derived from physical remains from an
adult sample of H. sapiens. Measurements taken
include breadth of the metacarpal base and
head, length of the shaft, and radial projection
of the opponens pollicis flange. Measurements
of 3D virtual renderings were taken using the
measurement tool in the Geomagic program,
while corresponding measurements of the phys-
ical specimens were taken using a set of digital
calipers. Preliminary results show slight differ-
ences in measurements taken between the two
methodologies, highlighting the need for further
research into different data collection methods.
Additionally, obtaining accurate measurements
of the opponens pollicis flange has important
implications for understanding the evolution of
the modern human thumb and the origin of tool
use and manufacture within fossil hominins.

Funding provided by National Science Foundation (BCS-
1539741) (CMO).

Residual Rickets and Respiratory Disease
in Rural and Urban Post-Medieval London

DEREK A. BOYD
Anthropology, University of Tennessee, Knoxville

Vitamin D deficiency is a pervasive health
problem among individuals of all ages in rural
and urban communities around the world. Recent
clinical and bioarchaeological research has
demonstrated a relationship between vitamin D
deficiency and respiratory disease in age cohorts
spanning the life course. Because several studies
have linked early-life metabolic insults to adult
morbidity and mortality in the past, this study
sought to investigate the long-term health conse-
quences of childhood vitamin D deficiency on
adult respiratory health in three skeletal assem-
blages representing affluent rural and urban
communities from  post-Medieval  London.
Estimations of age-at-death and biological sex,
as well as macroscopic evidence of residual
rickets, rib periostitis, and maxillary sinusitis
were recorded for 6071 adults using data available
online from the Wellcome Osteological Research
Database curated by the Museum of London.
Common odds ratios (OR.) revealed that whether
an individual came from an urban or rural assem-
blage had no effect on their age-specific odds of
presenting residual rickets (OR.=0.90,95%Cl:0.46-
1.78), rib periostitis (OR.=1.20, 95%Cl:0.59-2.43),
or maxillary sinusitis (OR.=1.02,95%CI:0.38-2.68).
Moreover, none of the individuals presented both
residual rickets and rib periostitis, although three
individuals presented both residual rickets and
maxillary sinusitis. These results provide prelim-
inary evidence that early life vitamin D deficiency

may be implicated in the development of upper
respiratory tract infections in adults; however, the
adults examined here were from affluent back-
grounds, and whatever effect urbanization may
have had on the relationship between childhood
vitamin D deficiency and adult respiratory health
in the past requires further investigation.

Testing hypotheses about the relation-
ships between diet and the primate torso:
Implications for human evolution

EVE K. BOYLE' and SERGIO ALMECIJA'234
Center for the Advanced Study of Human
Paleobiology, Department of Anthropology
(CASHP), The George Washington University,
2Division of Anthropology, American Museum

of Natural History, New York, NY, *New York
Consortium of Evolutionary Primatology (NYCEP),
“Institut Catala de Paleontologia Miquel Crusafont
(ICP), Cerdanyola del Valles, Barcelona, Spain

Torso differences between Australopithecus and
Homo are often claimed to reflect a reduction in
gut size following an increase in diet quality in
the latter genus. This hypothesis emerges from
the fact that animals that primarily eat green
plants exhibit relatively larger guts than animals
that rely on prey, and the assumption that torso
form reflects accommodations for differently
sized guts. However, recent studies show that
other factors might influence primate torso
morphology (e.g., body mass).

This study uses a series of multiple phylogenetic
generalized least squares (PGLS) regressions to
test the relationships between different aspects
of torso morphology, body mass, diet, and loco-
motion. lliac flare, ilium width, bi-iliac breadth, and
lumbar spine length were measured in 48 anthro-
poid species, and ribcage breadth was measured
in 30 species. Available data for diet (percent time
feeding on food categories), body mass, locomo-
tion (frequency of observed locomotor modes)
and gut size (digestive tract surface area) were
collected from the literature. Models of different
complexity were fitted and compared using
Akaike Information Criterion (AIC) weights.

Results indicate that body mass is often the only
significant predictor variable and many models
are improved by including locomotion. In cases
where including diet yields a best-fitting model,
it is often not the expected items (green plants,
prey) that covary with morphological variables,
but other diet items (seeds, flowers). More
specific studies investigating the relationship
between extant primate torso morphology and
diet are necessary before posing scenarios of
human diet evolution based on the hominin fossil
record.

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

Musculotendinous changes associated
with hindlimb bone elongation in the
Longshanks mouse

MADISON M. BRADLEY?, SARAH MOORE' and
CAMPBELL ROLIAN?

"Department of Anthropology and Archaeology,
University of Calgary, 2Department of Comparative
Biology and Experimental Medicine, University of
Calgary

Primates adapted for specialized locomotion
suchasjumping or cursoriality tend to have longer,
more gracile hindlimbs. These primates often
have parallel changes in their muscular anatomy,
including relatively longer elastic elements in the
distal hindlimb extensors. Elongation of elastic
elements allows for energy savings during curso-
riality and power amplification during jumping. It
is not known if, and how, distal muscle-tendon
units respond to selection for longer hindlimbs
within populations. We hypothesized that within a
population, the proportion of muscular and tendi-
nous elements of the ankle extensors would differ
according to hindlimb length. Using Longshanks,
a strain of mice selectively bred for increased tibia
length, and random-bred control mice, we exam-
ined how distal muscle-tendon units changed in
response to tibial elongation. We used diffusible
iodine contrast enhanced micro-CT to quan-
tify the gastrocnemius muscle and calcaneal
tendon unit in both sedentary mice and mice
trained to jump. Longshanks had 5-11% longer
gastrocnemius muscles (ANOVA p<0.005) and
9-27% longer calcaneal tendons (ANOVA p<0.01)
than controls, regardless of exercise treatment.
However, the ratio of gastrocnemius to calca-
neal tendon length was not significantly different
between strains. There was no evidence for
power amplification in the jumping Longshanks
mice despite their longer calcaneal tendons. This
study shows that while selection for tibial elonga-
tion can cause changes in the geometry of the
associated muscle-tendon unit, these changes
alone do not significantly alter locomotor perfor-
mance. Thus, there was likely direct selection for
elastic elements, either through energy savings or
increased performance, in jumping species.

Nutritional balancing and composition
varies with infant age in wild mother oran-
gutans (Pongo pygmaeus wurmbii)
TIMOTHY D. BRANSFORD'?, SRI SUCI UTAMI
ATMOKO?® and ERIN R. VOGEL'?

TAnthropology, Rutgers, the State University of
New Jersey, 2The Center for Human Evolutionary
Studies, Rutgers, the State University of New
Jersey, *Biological Sciences, Universitas Nasional
Jakarta

In the peat-swamp forests of Indonesia, the
availability of habitat macronutrients varies with
fruiting cycles of tree species, creating an ever-
changing nutritional landscape for orangutans to
navigate. Mother orangutans nurse their infants
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for up to nine years, spanning these unpredictable
periods of fruit scarcity. Yet, little is known about
how mother orangutans modulate their foraging
behavior to buffer their infants from variable
nutrient and overall energy availability. Here, we
build on previous work and begin to answer this
question by examining if a mother orangutan’s
nutritional strategy varies significantly with the
age of her infant. We calculated macronutrient
balance (protein vs. non-protein energy; P:NPe)
for full-day follows from 15 years of data (n=2075;
2003-2018) on mothers with dependent offspring
in the Tuanan research area, Central Kalimantan,
Indonesia. Using GAMMSs with fruit availability as
a fixed effect, we found that a mother's P:NPe
ratio decreased significantly as her infant aged
(p=0.041). A mother’s highest protein intake was
when herinfant was 12-18 months old (p=0.0005),
a time when infants first start incorporating solid
food into their diet. Inversely, total nonstructural
carbohydrate intake was highest when a mother
had older infants (p=0.0003), and her P:NPe ratio
was lowest when her infant was 4-5 years old
(p=0.0002). By the time an orangutan is five years
old, she will travel independently with her mother
and primarily eat solid food while supplementing
with milk. Therefore, mothers are less behavio-
rally constrained with older infants and can afford
to seek out more preferred foods like fruit.

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.

Morphological integration and modularity
in the humerus of modern humans

MARIANNE F. BRASIL

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

Much of the research focusing on integration in
the human skeleton has focused on craniodental
anatomy, at least in part because of its relevance
to human evolution and taxonomy, coupled
with the cranium’s import for sensory functions
and the dentition’s import for food processing.
Comparatively fewer studies have been under-
taken on human postcranial anatomy, although
recent studies have focused on specific skeletal
regions, including the vertebral column, pelvis,
scapula, long bones, hands, and feet.

This study focuses on the humerus to assess
how metric features are interrelated. Fifteen
linear humeral measurements were collected
following established osteometric standards.
The measurements capture total length, as
well as midshaft and end dimensions. Data
were collected from adult modern human skel-
etons (N=103 individuals; n=51 females, n=52
males), across four population groups: Zulu

(n=34), Portuguese (n=28), Egyptian (n=22), and
Jordanian (n=19). A bivariate correlation anal-
ysis was run for each pair of measurements to
produce a correlation matrix.

The matrix reveals patterns of correlation that
are consistent with expectations based on devel-
opmental and functional factors. Dimensions
are strongly correlated within and between
the proximal and distal ends, whereas shaft
cross-sectional dimensions have stronger corre-
lations with each other than with other metrics.
Measurements of length are moderately corre-
lated with end dimensions, and to a lesser degree
with shaft cross-sectional dimensions. These
relationships have implications for how we inter-
pret variation across modern humans, and even
more so in the fossil record where the evidence is
much more scarce and variation more irregularly
sampled.

This study was supported by the National Science
Foundation DDRIG-1732221 and the Portuguese Studies
Program at UC Berkeley. MFB was supported by the
University of California Berkeley Chancellor's Fellowship.

Studying oral health status in Pre-Hispanic
and Colonial indigenous individuals from
Central Mexico through paleogenomics
MIRIAM J. BRAVO LOPEZ', VIRIDIANA VILLA
ISLAS', AXEL SOLIS GUZMAN?, ELIZABETH
CAMPOS MEJIA?, ALBERTO HERRERA MUNOZ?,
JORGE GOMEZ VALDES?® and MARIA C. AVILA
ARCOS'

"Population & Evolutionary Genomics Lab,
International Laboratory for Human Genome
Research, ?Centre INAH Querétaro, Centre INAH
Querétaro (National Institute of Anthropology and
History), 3Postgraduate Studies Division, National
School of Anthropology and History, UNAM

Genome-wide studies of ancient pathogens have
proven instrumental in both identifying and char-
acterizing past human infectious diseases. To
gain insights into the human infectious disease
in indigenous populations in Mexico, we analyze
seven Pre-Hispanic teeth samples and twen-
ty-nine Colonial teeth samples from Central
Mexico. We generated low-depth shot-gun
sequencing data from these two sample sets
and used KRAKEN to compare the reads to a
database constructed from complete bacte-
rial, archaeal, and viral genomes in RefSeq. The
taxonomic assignments specific to known path-
ogenic species were evaluated in more depth.
Interestingly, one individual from the pre-contact
period had a high fraction of reads assigned to
Tannerella forsythia, a Gram-negative anaerobic
bacteria involved in periodontal disease and
associated with the progression of cardiovas-
cular disease. Furthermore, four individuals from
Colonial period also yielded reads matching to
the T forsythia genome in important amounts.
Mapping these data to the T forsythia KS16
genome revealed the characteristic patterns

88th Annual Meeting of the American Association of Physical Anthropologists

of damage expected of ancient DNA, thus
supporting its ancient nature. Undoubtedly, the
drastic changes that took place as a result of
colonization also influenced the type of diet and
lifestyle of the native population, and conse-
quently, their oral health. Further phylogenetic
and comparative genomic analyses of T. forsythia
spanning this transition will help to understand
the evolution of their pathogenicity, and opens
up questions regarding past lifestyle, diet and
genetic makeup of pathogens and hosts for both
time periods.

Wellcome Trust, CONACYT

Factors influencing the strength, equality,
and stability of male chimpanzee social
bonds at Gombe National Park

JOEL BRAY'?and IAN C. GILBY'?

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

Male chimpanzees form strong, equitable, and
stable social bonds, which are hypothesized
to assist in rank acquisition and reproductive
success. But how do bonds vary over the entire
course of adulthood, and do the factors influ-
encing bonds vary between populations? We
extend previous studies, using 35 years of
behavioral data (N = 26 individuals) from Gombe
National Park and statistical methods (addi-
tive and multiplicative random effects models)
that control for the non-independence of dyads.
Maternal brothers, dyads similar in age, and
dyads dissimilar in rank had stronger bonds, as
defined by a composite index based on party
association and grooming rate. A significant
interaction between age similarity and maternal
kinship demonstrated that these effects were
primarily driven by maternal brothers similar in
age exhibiting stronger social bonds. Maternal
brothers, dyads similar in both age and rank, and
dyads with stronger bonds groomed more equi-
tably; again, an interaction between maternal
kinship and age similarity was significant. After
controlling for age, rank, and kinship, the strength
of male social bonds was predicted by the equiv-
alent index up to five years prior, indicating that
social bonds were stable, community-wide, for
at least five years. Additionally, maternal kinship
and lifetime grooming equality were the strongest
predictors of a dyad's longest bond, based on
three methods for estimating bond duration
(max duration: 9 to 13 years, varying by method).
Between-population differences are discussed
in the context of demographic variation, and we
examine circumstances leading to the formation
and dissolution of stable bonds.

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.
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Estimating the minimum number of indi-
viduals (MNI) from a looted, commingled
context in Hualcayan, Peru

EMILY A. BRIGGS', KELSEY C. JORGENSEN?,
REBECCA E. BRIA" and EMILY A. SHARP®
"Department of Anthropology, University of
Minnesota, 2Department of Anthropology, Wayne
State University, *School of Human Evolution and
Social Change, Arizona State

For looted bioarchaeological sites, evaluating
the minimum number of individuals (MNI) and
mean number of elements (MNE) can provide
a critical source of demographic information
when human remains have been de-contextu-
alized. This study used three different methods:
traditional MNI (White 1953), zonation method
(Kniisel and Outram 2004), and landmark
method (Mack et al. 2015) to calculate the MNE
and MNI, and compare the degree of difference
between these three methods. The human
remains used for analysis were excavated from
Andean chullpas on the outskirts of Hualcayan,
Peru dating to 200-700 CE. Chullpas are above-
ground tombs built to house mummies from
associated kin groups, and are often looted by
contemporary locals seeking to sell ceramic and
textile artifacts. Resultantly, when the mummy
bundles are unwrapped, human skeletal remains
become fragmented and are scattered outside
of the chullpas. Results from this analysis indi-
cate that the three MNI methods produce similar
estimations only when skeletal remains that are
highly fragmented (<25% present) are excluded;
with MNI of 7 (White), MNI of 7 (Knisel and
Outram), and MNI of 7(Mack et al.). When highly
fragmented and remains are included, MNE and
fragmentation estimates range more drastically,
from 8 to 59 and 60, respectively. Excluding
bones prone to fragmentation produces more
consistent results, however, the disadvantage
lies in its unfaithful representation of the amount
of human remains in a commingled assem-
blage. Until a better method is devised, the more
systematic traditional and landmark methods
were easier to apply in this type of context.

The evolution of human neutrophilia and
the functional divergence of a bactericidal
cell in primates

JESSICA F. BRINKWORTH'2, KATHRINE VAN
ETTEN', PRIYA BHATT?, KEATON MCCLURE?,

MIKE WOO', NEGIN VALIZADEGAN', SUVANTHEE
GUNASEKERA', YARAVI SUAREZ" and BRIAN
ALDRIDGE®

"Department of Anthropology, University of lllinois
Urbana-Champaign, 2Institute for Genomic Biology,
University of lllinois Urbana-Champaign, 3College of
Veterinary Medicine, University of Illinois Urbana-
Champaign, “Department of Molecular and Cell
Biology, University of Illinois Urbana-Champaign

A distinctive and evolutionary puzzling feature
of human immunity is neutrophilia. A short
lived, highly reactive cell, neutrophils are impor-
tant limiters of bacterial pathogens. Human
proportions of neutrophils (50-70% of circulating
leukocytes) are energetically costly. Neutrohils
are replaced every 6-8 hours, typically die as
an antimicrobial strategy, cause considerable
bystander tissue damage during infection and
seem to contribute to major human diseases
(sepsis, asthma). Most other primates and
mammals maintain immunocompetence with
considerably fewer neutrophils (20-40% circu-
lating leukocytes). Human neutrophilia may be
the outcome of evolutionary alterations to neutro-
phil responses such that higher numbers of the
cell have to circulate to maintain host protec-
tion. To address this possibility, we analyzed
transcriptomic, and cell physiological responses
of human, rhesus macaque and common
marmoset neutrophils. Cells were isolated via a
density gradient, and stimulated with Tng-Tug of
lipopolysaccarhide (LPS) from Escherichia coli
or the bacteria itself (MOl 10:1) for 1-3 hours.
Transcriptomic responses were captured by RNA
sequencing, and cell physiological responses
[phagocytosis, apoptosis, extracellular trapping
(NETing)] by fluorescent microscopy. Species
strongly differed in transcription of genes in
innate immune and cell trafficking pathways.
Primates exhibited considerable NETing and
apoptosis sensitivity to even subclinical doses
of LPS, but humans displayed a unique suite of
neutrophil antimicrobial responses - phagocy-
tosing and apoptosising more, while NETing less
than other primates. Importantly, genes involved
in these activities appear to be under selection in
primates. These results pair with neutrophil activ-
ities in human-specific pathologies and suggest
that important neutrophil antimicrobial strategies
have evolutionarily diverged in humans.

University of lllinois at Urbana-Champaign, Department
of Anthropology.

Osteometric sorting of metacarpals and
metatarsals in commingled human skel-
etal assemblages

KRISTEN A. BROEHL
Anthropology, University of Nevada, Reno

Commingling can significantly impede analyses
in bioarchaeology and forensic anthropology.
Osteometric sorting helps individuate skeletal
remains, but few studies have included hand and
foot elements in their sorting frameworks despite
numerous contexts where these elements
comprised a major portion of an assemblage.
Therefore, this study derives the data needed for
osteometric pair-matching of metacarpals and
metatarsals. A sample (n=86) from the University
of New Mexico's documented osteological collec-
tion acted as a reference for calculating average
left-right differences and standard deviations for

measurements (length, maximum length, inter-
articular length, head width, base width) on the
metacarpals and metatarsals. In an independent
test sample, use of the derived osteometric data
with a standard sorting formula for combined
measurements led to correctly excluding 74.6-
89.8% of potential matches, depending on the
digit.

The derived data was then used to sort the
Point San Jose Collection to clarify context. The
collection's association with a military hospital
from the 1870s in San Francisco shows medical
origins, but commingling obscures the exact
purpose since it is difficult to identify complete
individuals versus discrete body parts. Pair-
matching metacarpals was used as a proxy for
estimating skeletal completeness. Osteometrics
excluded 59.3-73.6% of potential matches, and
visual methods helped sort those remaining.
High numbers of pair-matches showed the
remains were likely cadavers rather than surgical
waste, thereby improving interpretations of the
collection, including the social circumstances
surrounding its discard. This research shows that
osteometric sorting of metacarpals and metatar-
sals is successful and useful in anthropological
analyses.

Funded in part by CSU, Chico Research, Scholarship, &
Creative Activity.

Crown shape analysis of the maxillary
dentition of Homo naledi

JULIET K. BROPHY'?, DARRYL J. DE RUITER?® and
LEE R. BERGER?

'Geography and Anthropology, Louisiana State
University, 2Evolutionary Studies Institute and
Centre for Excellence in PaleoSciences, University
of the Witwatersrand, *Anthropology, Texas A&M
University

The phylogenetic status of Homo naledi is
currently unresolved. The identification of simi-
larities/differences and consistent patterns of
change in occlusal morphology has proven to
be useful for deciphering phylogenetic relation-
ships among taxa. A crown shape analysis was
performed on the Dinaledi maxillary P3, P4, M', M?,
and M? using Elliptical Fourier Function Analysis.
The Dinaledi fossils were compared with teeth
from hominins classified as Australopithecus
africanus, A. robustus, Homo sp., H. erectus, H.
habilis, and H. rudolfensis. All of the teeth were
size standardized in order to assess shape.
Principal component analyses were performed
on the amplitudes of the digitized teeth. The
results indicate that there is considerable overlap
of the crown outline shapes within each tooth
type. These results are not inconsistent with
previous work on maxillary postcanine dentition.
The maxillary M1s are the most informative tooth
type for this sample. Homo naledi, H. rudolfensis,
and H. erectus first molars plot in the negative half
of PC2, likely reflecting the distal displacement
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of the lingual cusps, in particular the hypocone,
giving the teeth a skewed contour; the angles
formed at the hypocone and paracone are more
acute in these teeth than those that have a posi-
tive PC2. Australopithecus robustus, A. africanus,
and H. habilis plot mainly in the positive half of
PC2 which is due to the more squared crown
shape without a skewed contour. While the maxil-
lary teeth in this sample are useful for assessing
similarities between taxa, the mandibular teeth
appear better for discriminating between groups.

Functional adaptation of trabecular bone
in the Human mandibular condyle in rela-
tion to diet

ELLA J. M. BROWN' and JAY T. STOCK'?
'Department of Archaeology, University of
Cambridge, 2Department of Anthropology, Western
University

The trabecular structure of the human skel-
eton develops in relation to mechanical stimuli.
Mandibular shape and size variation has been
attributed to changes in mechanical loading
related to diet, and more specifically, the transi-
tion from hunter-gathering to agriculture. This
study tests whether variation in diet and loading
influences trabecular bone in the mandibular
condyle among different human populations that
have varied subsistence practices.

We compare semi-nomadic pastoralists and agri-
culturalist populations from Northern Africa and
Britain. Analysis consisted of volumetric measure-
ments of trabecular 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.
Data was collected via the Nikon XTH 225 ST
HRCT Scanner at the Cambridge Biotomography
centre and analysed via Boned.

Results showed differences in the degree of
anisotropy and connective density between all
populations that related to differences in subsist-
ence. There were also site specific differences
between the medial and lateral areas of the
condyle. A greater degree of anisotropy was noted
in the medial side of the condyle compared to
the lateral among all populations. This suggests
that the direction of loading during mastication
follows the same pattern for different diets, but
the toughness of the food leads to changes
in the density and anisotropy of mandibular
trabecular bone. Differences in trabecular bone
morphology also correlate with cortical bone
shape, suggesting that the interaction between
genetic constraint and skeletal plasticity in rela-
tion to diet is complex.

This study was funded by the Cambridge AHRC Doctoral
Training Partnership and the Isaac Newton Trust.

Orangutan Nesting Behavior in Gunung
Palung National Park, West Kalimantan,
Indonesia

LAURA A. BRUBAKER-WITTMAN', ANDREA
BLACKBURN', ANDREA L. DIGIORGIO', FAYE S.
HARWELL', ERIN E. KANE', TRI WAHYU SUSANTO?
and CHERYL D. KNOTT!

"Anthropology, Boston University, 2Biology, National
University of Indonesia

Nesting behavior is unique to the great apes
among primates and has wide ranging impli-
cations for understanding socioecology and
conservation. While much is known about
nesting in gorillas, chimpanzees, and some oran-
gutan populations living in disturbed forest and
peat swamp, the nesting behavior of orangutans
living in primary forest is poorly understood.
We studied the nesting behavior of Bornean
orangutans (Pongo pygmaeus wurmbii) in
Gunung Palung National Park, West Kalimantan,
Indonesia, using observations of 4,526 nesting
events collected between October 1994 and
September 2018, testing hypotheses about nest
height. We found a significant effect of age/sex
on nest height (F(3)=106.1, p<0.001). Post-hoc
comparisons (adjusted a-level= 0.008) showed
that flanged males nested significantly lower
than all other age/sex classes (p<0.001) while
females nested significantly lower than juveniles
and unflanged males (p<0.001). Flanged males
and females tended to nest lower in the canopy
when alone than in the presence of other oran-
gutans (males: F(3)=24.25, p<0.001; females:
F(3)=5.83, p=0.001). Our results help demon-
strate that across forest types, flanged male
orangutans prefer to nest lower in the canopy
while all other age- and sex-classes prefer higher
canopy positions for nesting. Furthermore, our
finding that solitary individuals nest lower than
individuals near other orangutans suggests that
nesting higher in the canopy may allow indi-
viduals to space their nests optimally when in
proximity of other orangutans. These results
have significant conservation implications, as
logging and deforestation fundamentally change
the forest structure, disrupting the canopy and
making preferred nesting locations unavailable.

National Science Foundation (BCS-1638823,
BCS-0936199, 1540360, 9414388); National Geographic
Society; US Fish and Wildlife (F15AP00812, F12AP00369,
98210-8-G661); Leakey Foundation; Disney Wildlife
Conservation, Wenner-Gren Foundation; Nacey-
Maggioncalda Foundation,; Conservation, Food and
Health

The Effect of Polycystic Ovarian Syndrome
(PCOS) on Bone Mineral Density

SARAH BRUCKLER' and MEGAN MOORE?
"Department of History and Philosophy, Eastern
Michigan University, 2Department of Sociology,
Anthropology, and Criminology, Eastern Michigan
University

88th Annual Meeting of the American Association of Physical Anthropologists

The effect of Polycystic Ovarian Syndrome
(PCOS), a common endocrine disorder, on the
human female skeleton is not well known. PCOS
is characterized by symptoms, such as excessive
sex hormones, insulin resistance, and weight
gain, all of which are correlated to increased
bone mineral density (BMD). However, common
comorbid conditions like menstrual dysfunction
and autoimmune hypothyroidism are correlated
to decreased BMD. This pilot study compares
cranial and total BMD of non-smoking subjects
(aged 18-45 years) with PCOS (n = 10) with
healthy, age and BMI-matched controls (n =5)
using full body, DEXA scans. A significant correla-
tion between age and cranial BMD (r = 0.644; p =
0.009) was detected inthe PCOS sample that was
not detected in the control sample. Additionally, a
correlation between cranial BMD and total BMD
was observed in the control sample (r = 0.800; p
= 0.050), but not the PCOS sample (r =0.135; p =
0.590). Finally, no significant correlation between
cranial BMD and BMI was observed in either
sample. The results of this study suggest that
women with PCOS may reach peak bone mass
at a later age than women without the disorder,
that PCOS has a systemic effect on BMD, inde-
pendent of weight, and that cranial vault BMD
is a useful metric for determining illness-related
effects on systemic BMD. While an expanded
study is necessary to confirm the conclusions of
this study, it is useful for understanding the utility
of DEXA technology in determining the systemic
effects of disease on BMD.

This research was sponsored by the Senior Honors
Thesis Award granted by the Eastern Michigan University
Honors College.

A cautionary theory: Learning from the
origins of allometric scaling

ALEX B. BRUMMER?, JULIA D. MONK? and ADAM
B. RODDY?

"Institute for Quantitative and Computational
Biology, University of California, Los Angeles,
2School of Forestry and Environmental Studies,
Yale

A central goal in organismal and evolutionary
biology is to define the rules that govern all
living organisms in order to understand similar-
ities and differences between organisms. One
mathematical theory commonly used for this
purpose is ‘allometric scaling'. Its origins dating
back two centuries lie in comparisons of ratios
brain size and body size, and these early studies
were commonly used to affirm the preconceived
superiority of white males. Eventually, these
comparisons of ratios per individual developed
into linear regressions across multiple individ-
uals, giving rise to the modern form of allometric
scaling. Though allometric scaling has been
essential in providing deep insights into the evolu-
tion of biological form and function, its history
is fraught with examples of racist and sexist
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ideology, which persist to this day. In this talk | will
elucidate the advancement of allometric scaling,
highlighting its historical misapplications in an
effort to understand why there is such a recur-
rence in thought and to serve as a warning for
current and future applications of the theory to
the study of cities and cultures.

Do polyspecific associations influence
nutritional intake of female redtail
monkeys (Cercopithecus ascanius)?
MARGARET A. H. BRYER'? and JESSICA M.
ROTHMAN'22

TAnthropology Program, The Graduate Center
of the City University of New York, 2, New

York Consortium in Evolutionary Primatology,
3Department of Anthropology, Hunter College of
the City University of New York

Primate group living carries costs and benefits
that grow more complex with polyspecific associ-
ations. Though several sympatric monkey species
feeding and traveling together as mixed-species
groups may reduce predation risk and increase
access to food, feeding competition may also
increase. We quantified the potential nutritional
costs of polyspecific association for forest living
redtail monkeys (Cercopithecus ascanius) in
Kibale National Park, Uganda. The majority of
our female redtail monkey focal follows collected
2015-2016 included polyspecific association
(>70%), defined as a heterospecific(s) <20 meters.
Redtail monkey digestible energy intake did not
differ by proportion of day spent in polyspecific
association with blue monkeys (Cercopithecus
mitis), mangabeys (Lophocebus albigena), or
both frugivorous heterospecifics (p = 0.48). All
observations of interspecific aggression during
female redtail monkey feeding involved redtail
monkeys receiving and fleeing from aggression,
indicative of a previously proposed interspe-
cific hierarchy in which redtail monkeys are at
the bottom. However, the number of aggressive
events received from other frugivores by redtail
monkeys did not affect redtail daily digestible
energy intake (p=0.21). These findings suggest
that redtail monkey diverse diet and ability to
switch foods reduces feeding competition during
frequent polyspecific association. Nutritional
costs of polyspecific association depend not only
on dietary overlap, but also dietary flexibility of
species involved.

This study was funded by NSF BCS 1540369 (DDRI Bio

Anth), NSF BCS 1521528, NSF BCS 0922709, and NSF
DGE 0966766 (NYCEP IGERT).

Are we what we eat? Regional diet, but
not climate, shapes cranial morphology in
Jomon foragers

LAURA T. BUCK'2?, ISABELLE DE GROOTE,
YUZURU HAMADAS and JAY T. STOCK'4”

"Department of Archaeology, University of
Cambridge, UK, 2Department of Anthropology,

University of California, Davis, USA, *Department of
Earth Sciences, Natural History Museum (London),
UK, “School of Natural Sciences and Psychology,
Liverpool John Moores University, UK, SSection

of Evolutionary Morphology, Primate Research
Institute, Kyoto University, Japan, ®Department of
Anthropology, Western University, London, Canada,
’Max Planck Institute for the Study of Human
History, Jena, Germany

Understanding the interplay of factors affecting
human phenotypes is a long-standing challenge,
and climate and diet have long been appreciated
as key influences on cranial morphology. The
effects of these factors are rarely compared within
a single, variable population, however. Jomon
prehistoric foragers inhabited the Japanese
Archipelago throughout its considerable climatic
range and developed sophisticated subsistence
practices suited to habitat diversity. We used
3D surfaces and landmark geometric morpho-
metric techniques to analyse relationships
between cranial shape, climate (temperature
and precipitation), and diet among the samples
of Jomon. We also compared covariation
between cranial shape and climate in Jomon to
our previous research demonstrating covariation
between climate and cranial shape in macaques
throughout Japan. Following previous, archae-
ologically-based schemes we divided Japan
into four dietary regions. In contrast to strong
evidence for climatic adaptation in macaques,
Partial Least Squares analysis of Jomon crania
shows no significant relationship between
shape and climate. Canonical Variates Analysis,
however, shows a large, significant difference in
cranial shape between dietary groups of Jomon.
Climatic variation sufficient to influence cranial
morphology in a non-human primate does not
impact Jomon cranial phenotype. Disparity in
the covariates of cranial shape between humans
and non-human primates suggests humans are
buffered from moderate climatic stress by their
behaviour. In the absence of climatic selection,
differences in behaviour such as diet may shape
human morphology. These results contribute to
our understanding of the relative importance of
selective pressures shaping human phenotypes
and of biological versus behavioural adaptive
strategies during human evolution.

This work was supported by the European Research
Council (ADaPt Project: FP7-IDEAS-ERC 617627)

The Antiquity of Treponemal disease in
the Asia-Pacific regions: Implications for
settlement history

HALLIE R. BUCKLEY?, MELANDRI VLOK?, KATE
DOMETT?, HIEP HOANG TRINH* and MARC
OXENHAM®

"Anatomy, University of Otago, 2Anatomy, University
of Otago, College of Medicine and Dentistry,
James Cook University, “Department of Prehistoric
Archaeology, Vietnam Institute of Archaeology,

5School of Archaeology and Anthropology, The
Australian National University

The impact of infectious disease on human
populations during the prehistory of the Asia-
Pacific Islands has received less attention than
other regions of the world. Here, we review
published accounts of treponemal disease in this
region from biocultural and ecological perspec-
tives. We also present new findings from the
Neolithic period cemetery of Man Bac in northern
Vietnam (human ribs dated on four individuals to
3951-3620 cal BP, 95.4%) that includes a well-pre-
served young adult male (Burial MB05M20)
with diagnostic lesions indicative of treponemal
infection. No reliable published prehistoric cases
of treponemal disease exist for mainland South
East Asia (MSEA) or island South East Asia
(ISEA). Despite early European contact accounts
of an almost ubiquitous presence of treponemal
disease in Polynesia, the earliest skeletal
evidence of probable yaws (T. pallidum pertenue)
in the Pacific islands is from Micronesia ¢.800
A.D. There are no cases of Lapita period (3300~
2500 B.P) treponemal disease or pre-Latte (3500
BP-400 A.D.) Micronesian samples. What, then,
was the route of entry into the Pacific, and when
did this occur? From craniometrics and aDNA,
the people of Man Bac have been differentiated
into two groups; the original Australo-Papuan
people and East Asian immigrants. MBO5M20
was from the latter group, possibly heralding the
introduction of the disease into Southeast Asia.
The presence of treponematosis in northern
Vietnam pre-dates the arrival of Lapita into the
Pacific islands, is potentially significant for under-
standing its antiquity in Southeast Asia, and
provides context for the later introduction of the
disease to the Pacific.

Partially Funded by a Royal Society of New Zealand
Marsden Fund

The uncertainty of the potto and exudate-
feeding in Lorisidae

ANNE BURROWS'?, ADAM HARTSTONE-ROSE?,
LEANNE T. NASH*, MARY T. SILCOX®, KEEGAN R.
SELIG® and SERGI LOPEZ-TORRES®

'Department of Physical Therapy, Duquesne
University, 2Department of Anthropology, University
of Pittsburgh, *Department of Biological Sciences,
North Carolina State University, “School of Human
Evolution and Social Change, Arizona State
University, SDepartment of Anthropology, University
of Toronto Scarborough, ®Institute of Paleobiology,
Polish Academy of Sciences

Molecular studies indicate monophyly of
Lorisidae with Arctocebus/Perodicticus
[Perodictinae] and Loris/Nycticebus [Lorinae].
Lorinae includes a small-bodied insectivore (Loris)
and a larger-bodied obligate, gouging exudativore
(Nycticebus). Arctocebus is a small-bodied insec-
tivore and the larger-bodied Perodicticus (the
potto) consumes fruits and gums (exudates) at
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least seasonally. Questions persist about the role
exudate-feeding may have played in the evolution
of lorisids and how pottos may access and incor-
porate gums into their diets. The present study
was designed to evaluate morphological evidence
for exudativory in Perodicticus. Caliper measure-
ments were collected from the toothcomb, upper
canines, first upper and lower premolars, and
the last lower molar of the skulls of Loris spp.
(n=19), Nycticebus coucang (n=61), Arctocebus
spp. (n=8), and Perodicticus spp. (n=40). Mean
scaled differences were compared among the
four groups using Bonferroni corrected one-way
ANOVA's (alpha <0.05). For some of these taxa,
differential enamel thickness in the lower canine,
used to represent the toothcomb, was examined
via Micro-CT scans. We found that the toothcomb
and molars of Perodicticus most closely resemble
those of the obligate, gouging exudativore N.
coucang. Arctocebus and Loris did not differ
significantly from one another in dental morpho-
metrics. The distribution of enamel thickness in
the toothcomb of Perodicticus also suggests that
it consumes gums and could gouge similarly to
N. coucang. Thus, both subfamilies yield an anal-
ogous suite of interspecific dental differences.
More definitive evidence of gouging should be
sought for Perodicticus but present results may
indicate that gouging and/or exudativory was
basal within Lorisidae.

Opening Adult Learners Up to New Ideas
Using Museum Experiences

NICOLE M. BURT

Human Health and Evolutionary Medicine,
Cleveland Museum of Natural History

Engaging adults and teaching them new informa-
tion can be challenging (Becker Patterson, 2018),
but it is crucial if we want an engaged science
literate public. Museums are on the forefront
of an informal education revolution targeting
both children and adults (Rogoff et al., 2016).
Informal learning is a key method for effectively
introducing new ideas to adults and creating an
atmosphere where learners can control their
learning trajectory. When learners control the
direction of their engagement, it is important
to create novel interactions that engage while
simultaneously pushing people outside of their
comfort zones. This is a strategy for teaching
politically charged topics such as bioethics,
evolution, and climate change. As a curator, |
regularly provide adult education experiences to
the lay public and as continuing education for
professionals. Using examples of short and long
format biological anthropology adult programs
taught at the Cleveland Museum of Natural
History, | will detail how novel locations and expe-
riences can be used to open adult learners up to
new ideas and challenging content. The method
involves teaching with hands on material and a

pedagogy focused on discourse. While the focus
is on museum programing, the methods used to
create an educational dialogue can be used in any
non-traditional learning environment.

Becker Patterson, M. (2018). The forgotten
90%: Adult nonparticipation in education. Adult
Education Quarterly, 68(1), 41-62.

Rogoff, B., Callanan, M., Gutierrez, K., Erickson,
F. (2016). Chapter 11: The Organization of
Informal Learning. Review Research Education
40: 356—-401.

Ontogenetic processes in the nasal cavity
among Alaskan Inuits: Implications

for respiratory adaptations in cold-dry
environments

LAUREN N. BUTARIC', SCOTT D. MADDUX?,
CHRISTINA L. NICHOLAS® and ANDREJ EVTEEV*
"Department of Anatomy, Des Moines University,
2Center for Anatomical Sciences, University of
North Texas HSC, *Department of Orthodontics,
University of lllinois at Chicago, *Anuchin Research
Institute and Museum of Anthropology, Lomonosov
Moscow State University

Tall-narrow nasal cavities among cold/dry popu-
lations likely reflect air-conditioning processes.
However, the ontogenetic processes shaping
adult internal  nasal morphology remain
unknown. This study investigates the ontogenetic
basis of nasal cavity size and shape in Alaskan
Inuits. Thirteen coordinate landmarks outlining
nasal shape were collected from computed-to-
mographic data of mixed-sexed adults (n=39)
and subadults (n=41) from Pt. Hope, Alaska, as
well as comparative West-African adults (n=48).
A canonical variates (CV) analysis indicates
regional differences along CV1 (70.26%) and
age-related differences along CV2 (22.083%). CV1
tracks anterior nasal cavity height and breadth,
with ANOVA results indicating that all Alaskan
age-groups exhibit significantly taller/narrower
nasal cavity shapes compared to West African
adults (all P-values <0.001). CV2 tracks nasal
height and choanal shape: younger individuals
(0-5.9y0a) present with relatively shorter nasal
heights and posteroinferiorly-placed choanal
margins compared to their older counterparts.
Reduced major axis regressions indicate that
while CV1 is not related to nasal size (r?=0.024;
P=0.08), CV2 maintains a stronger, negative
correlation (r?=0.369; P<0.0001). Overall, anal-
yses suggest that functionally important aspects
of Inuit nasal shape appear early in development
(0-5.9y0a), well before attaining adult nasal size
(15-20yo0a). Further, morphology associated with
age-related size appears to predominantly impact
the interplay between nasal height and choanal
positioning, rather than nasal breadth dynamics.
These preliminary results ultimately indicate that
the tall-narrow nasal cavities conducive for air
conditioning processes in cold-dry environments
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are established early in ontogeny, providing
further support that the nasal cavity maintains
an important adaptive role in thermoregulatory
processes.

3D Morphometric Analysis of Cranial
Variation at the Egyptian Colonial Site of
Tombos in Nubia

MICHELE R. BUZON, MELISSA G. TORQUATO and
ERIK R. OTAROLA-CASTILLO

Department of Anthropology, Purdue University

Archaeological excavations at the site of Tombos,
located at the Third Cataract, have expanded
our understanding Egyptian colonial presence
in Nubia during New Kingdom. Previous bioar-
chaeological analyses have shown that cranial
characteristics of individuals from Tombos reflect
Egyptian and Nubian morphology. This study
uses 3D geometric morphometrics to advance
the examination of cranial morphological varia-
tion at Tombos. We analyzed cranial morphology
based on distinct burial classification: New
Kingdom-Egyptian middle-class Chamber tombs,
New Kingdom-Egyptian elite Pyramid/Chapel
tombs, and Late New Kingdom through 3IP/
Napatan Tumulus burials. We placed landmarks
using GUImorph, a new software package in the
R programming environment called. We recorded
94 standard osteometric landmarks from 31
specimens to complete the analysis. Procrustes
ANOVA revealed statistically significant differ-
ences in cranial shape between burial types (F =
2.1647,P<0.001). To further explore this result, we
conducted post-hoc pairwise comparisons using
the Bonferroni correction (a = 0.0167). These
tests demonstrated that there was a significant
difference between the chamber and pyramid
groups (F = 2.4491, P<0.009) and the pyramid
and tumulus groups (F = 3.2273, P<0.001), but
no significant difference between the chamber
and tumulus groups (F = 1.5898, P<0.024). These
results suggest that the people buried in elite
Egyptian style pyramid tombs separated them-
selves from the Nubian style tumulus graves. It
is possible that Egyptians who interacted with
the local Nubians as well as their offspring were
buried in the middle-class chamber tombs.

This research was supported in part by the National
Science Foundation grants 0917815 and 1359210
and the National Geographic Society Committee for
Research and Exploration.

Dental macrowear, diet and anterior tooth
use in Piliocolobus badius and Colobus
polykomos

GRACE V. CALHOUN', EMMA M. LAGAN', DEBBIE
GUATELLI-STEINBERG!, PAUL E. MORSE? and W.
SCOTT MCGRAW!

"Anthropology, The Ohio State University,
2Evolutionary Anthropology, Duke University
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Inferences about diet and feeding behavior from
macrowear in extinct taxa hinge on the strength
of associations between diet and dental wear
patterns in extant taxa. Two similarly-sized
colobine species living sympatrically in the Ivory
Coast's Tai Forest and that differ significantly in
both diet and oral processing behavior provide
an opportunity to explore the reliability of such
associations. We tested the hypothesis that
Colobus polykomos’ aggressive processing of
tough, hard Pentaclethra macrophylla pods mani-
fests in greater anterior tooth wear relative to
that observed in Piliocolobus badius which does
not exploit this resource. We assessed rates
of anterior tooth wear in a sample of 10 adult
C. polykomos and 19 adult P badius from natu-
rally deceased specimens collected from the
Tai Forest. We compared differences in ratios of
dentin exposure to total occlusal area between
anterior and posterior teeth of these species.
Mann-Whitney U tests reveal that the ratios of
averaged first and second incisor wear to first
molar, second molar, and third molar wear in C.
polykomos are significantly greater than those
of P badius for each interspecific comparison
(p-values for Mann-Whitney U tests range from
0.036 to <0.001). These results indicate that
known differences in diet, food material proper-
ties, and oral processing behaviors are reflected
by increased incisal wear compared to molar
wear in C. polykomos relative to that of P badius.
These observations support the use of differen-
tial macrowear along the tooth row for informing
inferences of diet and food processing behavior
in extinct primates.

Changes in costovertebral joint anatomy
have been selected for in humans and
increase ventilation during endurance
running

WILLIAM E. CALLISON, NICHOLAS B. HOLOWKA
and DANIEL E. LIEBERMAN

Department of Human Evolutionary Biology,
Harvard University

Humans differ from apes in being adapted for
endurance activities like long-distance running,
which requires increasing oxygen intake as much
as 80-fold from approximately 0.084 L*min'kg’
to 6.1-6.9 *min'kg? of body mass. How and
when did humans evolve these impressive
capabilities? Here we experimentally test the
hypothesis that the human thorax evolved derived
features to enable inspiration of large amounts
of air for sustained periods of time. Using 3D
morphometrics, we also test the hypothesis that
these features first appear in the genus Homo,
and evolved convergently in other mammals
adapted for cursoriality. To test the first hypoth-
esis, we used 3D kinematics of the thorax and
spirometry to compare how much tidal volume
during running increases from thoracic and
diaphragmatic movements in humans as well

as goats and dogs, the latter of which is also a
cursor. While we found that all three species use
diaphragmatic breathing to increase tidal volume
with increased aerobic demand, humans expand
the thorax by as much as 14% via dorsoventral
and mediolateral expansion. In contrast, dogs
supplement diaphragmatic breathing with just
dorsoventral expansion and goats rely solely on
diaphragmatic ventilation. 3D analyses of the
costovertebral joint indicate that thoracic move-
ments in species adapted for high aerobic activity
are facilitated by concavo-convex costovertebral
joint morphologies. While australopiths have
ape-like joint morphologies, evidence for derived
concavo-convex costovertebral joints is present
in Homo erectus. These results support the
hypothesis that the genus Homo was selected
for endurance in part by supplementing diaphrag-
matic ventilation with thoracic ventilation.

Surveying Portugal residents’ view on the
creation and dissemination of three-di-
mensional replicas of human skeletal
remains

VANESSA CAMPANACHOQ™?* and FRANCISCA
ALVES CARDOS03#%

CIAS - Research Centre for Anthropology and
Health, University of Coimbra, 2CEF - Centre for
Functional Ecology - Science for People & the
Planet, Forensic Anthropology and Paleobiology,
University of Coimbra, 3LABOH - Laboratory of
Biological Anthropology and Human Osteology,
CRIA - Centro em Rede de Investigagdo em
Antropologia, FCSH, Universidade NOVA de Lisboa,
“CNRS, EFS, ADES, Aix Marseille Univ, °Cranfield
Defense & Security, Cranfield University

Due to the recent accessibility to surface scan-
ning technology a surge in the production of three
dimensional (3D) digital replicas of human skeletal
remains has occurred. Some of those 3D models
are easily accessible online. Consequently, ethical
concerns about the unrestricted online dissemi-
nation and access of digital replicas of skeletal
remains have been grown. These concerns are
largely unexplored in Portuguese society, thus
an online survey was conducted among Portugal
residents aiming to understand their perception
on how these models are created, used and
shared. The survey is composed by 20 non-man-
datory questions, and sill ongoing with data here
presented being only preliminary. To date 144
individuals, aged between 18 and 69 years old,
have participated, most of which were females
(56.9%). Half of the participants have visualized
a 3D model of skeletal remains; nonetheless, only
12.9% of them have created a 3D model. Largely,
the results suggest that Portugal residents agree
with the dissemination of 3D digital replicas of
human bones, with 87.3% of the participants
being willing to allow for their skeleton and that
of family members to be digitized after death.
Though, the majority considered that the 3D
model should be of restricted access and always

associated to a description/context. It is note-
worthy the low number of participants, which may
be indicative of a lack of interest on the subject.
But it may also suggest a low self-assessment on
their credibility to express an opinion on the topic.

Shaping voids and building bridges: towards an ethic and
legal framework and societal approach to Portuguese
human identified skeletal collections (HISC) (Dr
Francisca Alves Cardoso - FCT IF/00127/2014)

Differentiating human skeletal remains
through energy dispersive X-ray fluores-
cence (EDXRF)

KATHRYN CAMPEAU
Anthropology, Univeristy of Toronto

The ability to differentiate individuals from
commingled skeletal remains is critical in
forensic and archaeological contexts for identi-
fication purposes (forensics) and to determine
the demographics of an assemblage (archae-
ological) (Byers, 2011). Factors affecting the
chemical composition of bone include: age, sex,
diet, disease, geography and medical treatment
(Byrd & Adams, 2016; Nganvongpanit et al., 2016;
Bocca et al,, 2018). Consequently, an individual's
bones should have a unique elemental “finger-
print” that could be used to discriminate between
individuals. EDXRF is a quick and non-destruc-
tive technique which produces an elemental
characterization of samples analyzed. Remains
of three known individuals from a southern Italy
Iron Age burial site were analyzed to determine
if inter-skeletal elemental variation (between indi-
viduals) is greater than intra-skeletal variation
(within an individual). Fifty various bone samples
were analyzed for each individual. Multivariate
statistics, Principal Component Analysis (PCA)
and Linear Discrimination Analysis (LDA), were
used to interrogate EDXRF data. Results showed
greater elemental variation inter-skeletally. LDA
analysis had a correct classification rate of 98.6%
in ascribing bone samples to an individual. This
study also examined remains of three other
semi-commingled individuals from a Southern
Italy Iron Age site. LDA analysis on sorted frag-
ment data produced a classification rate of 94.6
%. The most influential components in discrimi-
nating the remains were the ratios of Pb/Ca, Zn/
Fe, and Sr/Pb. These results illustrate the poten-
tial of this non-destructive method of analysis to
discriminate small and fragmented commingled
remains, providing a timely and cost effective
alternative to current techniques.
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Integrative archaeometrical and osteo-
logical approach suggests violent deaths
for Dutch colonizers in 17" Century
Northeastern Brazil

ANDRE LUIZ CAMPELO DOS SANTOS, HENRY
SOCRATES LAVALLE SULLASI and SERGIO
FRANCISCO SERAFIM MONTEIRO DA SILVA

Archaeology, Federal University of Pernambuco

The outcomes of the European colonization of the
Americas have been an important research area
in Archaeology, Anthropology, and History. One
particular challenge is to construct the contexts
of how the early colonizers lived and died. To
partially answer this question, we conducted
a taphonomic analysis on 28 17" Century
human skeletons found at the Centre of Recife,
Pernambuco, Brazil. This collection is relevant
because the working archaeological hypothesis
is that these individuals may be associated with
the Dutch West India Company (WIC), which
operated in Northeastern Brazil between 1630
and 1654. Specifically, we hypothesize that these
remains may represent the transition between
the Dutch and the Portuguese occupations. To
characterize the necrology of the remains, we
conducted an osteological analysis that identi-
fied perimortem and antemortem lesions in the
skulls of 5 individuals. Specifically, we found that
the lesions are located in neurocranium and facial
bones, measuring from 22 mm to 130 mm in
length, from 7 mm to 50 mm in width, and associ-
ated with piercing-cutting and sharp instruments
such as swords and bayonets, with and without
bone remodeling. We further analyzed these
lesions using a X-Ray Fluorescence (XRF) instru-
ment and found that they harbor significantly
higher concentrations of the Iron element than
the unaffected areas. Overall, our results suggest
that these individuals may have been exposed to
violent events associated with the forms of resist-
ance during the Dutch occupation. Our work also
shows that the XRF technique can contribute
to the delineation of both archaeological and
forensic contexts.

This research is funded by Conselho Nacional de
Desenvolvimento Cientifico e Tecnoldgico (CNPQ) from
Brazil.

New ages for old primates: a revised
geochronology for the highly endemic
late Uintan and early Duchesnean
assemblages from the Devil's Graveyard
Formation of West Texas

CHRISTOPHER J. CAMPISANO™?, ALAN L. DEINO?,
CHRISTOPHER J. LEPRE*® and E. CHRISTOPHER
KIRK®S”

TInstitute of Human Origins, Arizona State
University, 2School of Human Evolution and

Social Change, Arizona State University, *Berkeley
Geochronology Center, Berkeley Geochronology
Center, “Department of Earth and Planetary
Sciences, Rutgers University, SPaleomagnetics Lab,

Lamont-Doherty Earth Observatory, °Department
of Anthropology, University of Texas at Austin,
7Jackson School Museum of Earth History,
University of Texas at Austin

Few North American terrestrial Eocene primate
localities have the potential to be directly dated
by radiometric techniques, with most dated via
a combination of biostratigraphy and paleo-
magnetic analyses. The primate-bearing Devil's
Graveyard Formation (DGF), located in the Trans-
Pecos volcanic field of West Texas, preserves
numerous airfall and reworked tephra suitable for
“OAr/*°Ar analysis. Building upon recent research
that establishes an age of 45 Ma and older for the
early Uintan primate localities (biochrons Uila
and UiTb) of the DGF, a series of new “°Ar/**Ar
ages and paleomagnetic analysis place the late
Uintan localities (biochron Ui3) at approximately
44.5 Ma and at the base of Chron C20n, estab-
lishing them as possibly the oldest Ui3 localities.
Additionally, new dates on tephra bracketing
the Skyline channels provides a much-needed
revised age for Mahgarita stevensi of approx-
imately 41.5 Ma, confirming an early/earliest
Duchesnean age. In contrast to the early Uintan
primate assemblage in the DGF, which includes
no locally endemic taxa, the late Uintan and early
Duchesnean localities includes a highly endemic
primate assemblage. An in-progress revision of
the DGF primates indicate that six of the seven
primate taxa recorded from the late Uintan
and early Duchesnean localities are endemic.
Additionally, the endemic Mescalerolemur horneri
(Ui3) and Mahgarita stevensi (Du), re-dated here,
are the only two non-notharctine adapiform
species described from North America. Both taxa
are more closely related to Eurasian and African
adapiforms than to North American notharctines,
providing further evidence of faunal interchange
between North America and Asia in the Middle
Eocene.

Social relationship quality vs quantity:
Which is a better predictor of survival in
female baboons?

FERNANDO A. CAMPOS'?, ELIZABETH A. ARCHIE®
and SUSAN C. ALBERTS?#

"Department of Anthropology, University of Texas
at San Antonio, 2Department of Biology, Duke
University, Department of Biological Sciences,
University of Notre Dame, “Department of
Evolutionary Anthropology, Duke University

In humans, a strong link between social rela-
tionships and all-cause mortality cuts across
geographic, gender, and socioeconomic lines:
people with stronger or more supportive social
relationships live longer than people who lack
such relationships. Recent studies have revealed
strikingly similar patterns in nonhuman primates
and other social mammals, suggesting not only
a common evolutionary origin but also shared
biological mechanisms. Debate about the
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underlying mechanisms has focused on whether
structural (e.g., number of partners) or functional
(e.g., relationship quality) aspects of social bonds
are better predictors of fitness. Here, we use fine-
grained longitudinal data on social relationships
and lifespan of 276 adult female baboons (Papio
cynocephalus) (N = 2,037 female-years) to model
and compare the effects of social bond quality,
frequency, and number of grooming partners on
adult female survival while controlling for social
status, group size, and observer effort. Using
time-varying Cox proportional hazards models,
we find that greater relationship quality with part-
ners of both sexes, larger numbers of partners
of both sexes, and higher interaction frequency
with male partners all significantly predict longer
lifespan (p < 0.07). The best single predictor is
number of grooming partners, and the overall
best model includes both number of partners
and relationship quality, which have independent,
significant effects on survival (AAICc = 30
compared to next-best model). These findings
advance our understanding of how social rela-
tionships affect survival throughout the aging
process, and they clarify the specific aspects of
sociality that are most important predictors of
lifespan in adult female baboons.

This research was funded by the National Institutes
of Health, the National Science Foundation, the
Leakey Foundation, and the Max Planck Institute for
Demographic Research.

Morphological affinities of Plio-Pleistocene
hominins and its phylogenetics implica-
tions: a phenetic multivariate exploratory
analysis

TAMIRES C. CAMPQS', DANILO V. BERNARDO' and
TATIANA F. DE ALMEIDA?

"Laboratério de Estudos em Antropologia
Bioldgica, Bioarqueologia e Evolugdo Humana,
Instituto de Ciéncias Humanas e da Informagé&o,
Universidade Federal do Rio Grande, 2Laboratério
de Genes do Desenvolvimento, Departamento

de Genética e Biologia Evolutiva, Instituto de
Biociéncias, Universidade de Sao Paulo

In despite of the extensive scientific produc-
tion about human evolution, considered as the
study of the lineage comprising species more
closely-related to modern humans than to chim-
panzees, a definitive hominin cladogram is far
from a consensus. Part of this can be addressed
by taphonomy factors, that shuffles and commi-
nutes the fossil record, including here the new
discoveries that need to be taxonomically under-
stood. Other part of this assessment can be
attributed to the own nature of cladistic analysis
which depends on the complex identification of
plesiomorphic and apomorphic states, which is
particularly potentiated when the object of study
is fossil. Assuming that the use of general resem-
blance to infer evolutionary relationships among
taxa is still a legitimate tool, mainly when it is
done in parallel to cladistic analysis, we present
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here a study about the morphological affinities of
Plio-Pleistocene based on a phenetic multivariate
analysis applied to the metric data obtained in the
specialized literature and in the organized dataset
as the Human Origins Database, for example. In
this way we performed different sets of analysis
covering morphological data of skull, mandible,
tooth and members of 12 different hominin taxa
explored quantitatively by Principal Component
Analysis and Clustering Analysis, followed by
matrices comparison of geographical distance,
chronological and technological to evaluation
of parsimony. In despite of the missing data in
all specimens, our results show that the more
parsimonious phylogeny is the one that consider
closest relationships among Homo habilis with
other australopithecines than with other repre-
sentants of genus Homo.

Investigating dietary properties and
the feeding ecologies of lemurs in
human-maintained habitats

STEPHANIE L. CANINGTON and JONATHAN M.G.
PERRY

Center for Functional Anatomy and Evolution,
Johns Hopkins University School of Medicine

Captivity is informative for understanding the
behavioral flexibility of species to different
feeding ecologies. Although food selection is
constrained by availability, comparing material
properties of foods consumed in different artifi-
cial environments provides an additional method
for investigating “feeding” adaptation and flexi-
bility in lemurs. Using focal animal sampling, we
tested material properties of the foods consumed
by Lemur catta (RTL) and Propithecus coquereli
(sifaka) at the Duke Lemur Center (DLC; n=2;2)
and Maryland Zoo (MZ; n=2;2).

Diets of focal animals were operationalized
using Dietary Diversity Indices (¥ Food Species
in a Category / Total Species Consumed). For
analyzing food challenge, we gathered data
on energy release rate (“toughness”: J/m?) via

wedge (“W") and scissors (“S") tests using a
Lucas Scientific FLS-1 property tester.

RTL at MZ ate no leaves, however, RTL at DLC (as
in the wild) ate many species (82% of species in
the diet) of foraged ground foliage, tree foliage,
and vines within a wide range of toughness
(S=141-812 J/m?). At MZ, RTL predominantly
ate fruit (67% of consumed species; W=50-314
J/m?), partly overlapping with DLC RTL. The
diversity of leaves eaten by sifaka at DLC (56%
of consumed species; S=101-948 J/m?) mostly
overlaps with their RTL conspecifics. Sifaka at
MZ ate only one kind of leaf: sumac (S=196
J/m?), as well as very tough non-leaf foods (e.g.,

acorn squash, W=769 J/m?). Given the opportu-
nity to forage (e.g., DLC), lemurs (even somewhat
frugivorous ones like RTL) choose a variety of
foods - including tough items.

No funding agencies to report.

Regulatory Constraint During Human Knee
Evolution Underlies Osteoarthritis Risk

TERENCE D. CAPELLINI, DANIEL RICHARD and
EVEYLN JAGODA

Human Evolutionary Biology, Harvard University

The unique biomechanical characteristics asso-
ciated with human bipedalism are reflected in
knee morphology, which results from genetic
changes in the regulatory control of development
and growth. During human evolution, variants
influencing adaptive knee morphology increased
in frequency, however, at some loci, deleterious,
small effect regulatory variants also increased
via piggybacking on selected haplotypes. These
deleterious variants likely contribute to modern
osteoarthritis  predisposition, although those
regulatory variants present in regions of drift
may as well. We examined both possibilities by
profiling chromatin accessibility during mouse
knee chondrogenesis and by integrating these
data with datasets derived from comparative
genomics, positive selection scans, functional
genomics, and GWAS. We identified thousands of
distal femur-specific, proximal tibia-specific, and
shared knee regulatory sequences, each showing
enrichment for activity during human embryo-
genesis and adulthood. Interspecies sequence
analyses revealed expected patterns, such
that shared elements showed higher primate
conservation than bone-end-specific elements.
Human knee elements were also enriched for
nucleotide acceleration and involvement in
delayed ossification and growth plate fusion.
Intraspecies analyses on humans, chimpanzees,
and gorillas, revealed a unique pattern of evolu-
tionary sequence constraint in humans, such that
bone-end-specific elements displayed lower vari-
ation than shared elements, patterns not found
in apes. On this backdrop, we found that variable
human knee sequences were enriched for oste-
oarthritis GWAS variants and were depleted for
evidence of positive selection, instead identifying
with drift processes. In sum, evolutionarily-toler-
able regulatory variants (i.e., ones that drift) may
underlie osteoarthritis occurrence especially as
they provide the genetic background upon which
intrinsic and extrinsic factors operate.

This study was funded via grants from the NIH NIAMS
(TROTAR070139-01A17) and NSF (BCS-1518596).

Enamel proteome sequences from
Dmanisi (Georgia) enable molecular
phylogeny beyond the limits of ancient
DNA preservation

ENRICO CAPPELLINI", FRIDO WELKER?3, JESPER
V. OLSEN? DAVID LORDKIPANIDZE® and ESKE
WILLERSLEV"®

Centre for GeoGenetics, Natural History Museum
of Denmark, University of Copenhagen, 2Natural
History Museum of Denmark, University of
Copenhagen, *Department of Human Evolution,
Max Planck Institute for Evolutionary Anthropology,
“Novo Nordisk Foundation Center for Protein
Research, University of Copenhagen, 5Georgian
National Museum, ®Department of Zoology,
University of Cambridge

We ignore how species who faced extinction
earlier than one million years (Ma) ago are
genetically related to the living ones because
ancient DNA fully, and irreversibly, degrades after
—0.5-1 Ma. Here we show that this limit can be
overcome by using proteomics to: (i) sequence
million years-old proteins extracted from fossil
dental enamel, (i) measure evolutionary changes
in amino acid sequences, and (iii) reconstruct
evolutionary histories beyond the limits of ancient
DNA preservation. Deep-time palaeoproteomics
enables: (a) unprecedented access to genetic
evidence from epochs still considered impossible
to routinely access by biomolecular investiga-
tion, and (b) molecular-based investigation of
major evolutionary processes so far intractable
for molecular phylogenetics, potentially including
those of relevance to palaeoanthropology.

Dental enamel is the hardest tissue in verte-
brates, frequently recovered and identified at
palaeontological sites. Teeth are therefore a
key piece of evidence for fossil mammalian
ecology and evolutionary studies. We present a
novel analytical approach using high-resolution,
high-sensitivity tandem mass spectrometry (MS)
to reconstruct protein sequences from fossile
dental enamel. From most of the specimens
analysed, extended stretches of amelogenin,
enamelin, and ameloblastin were identified in
enamel samples. Glutamine deamidation, a
spontaneous modification extensively observed
in ancient samples, was surprisingly high. This
observation is a strong indicator of the authentic
ancient endogenous origin of the sequences
retrieved. Enamel proteins are not expressed in
other tissues, they never appear among regular
random laboratory contaminants, and they are
not detected in ordinary saliva proteomes.

E.C. is supported by a research grant (17649) from
VILLUM Fonden. Work at the Novo Nordisk Foundation
Center for Protein Research is funded in part by the Novo
Nordisk Foundation (NNF14CC00017).
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Geographic variation in long bone growth
and age estimation of juvenile skeletal
remains

HUGO FV. CARDOSQ', CHARLOTTE PRIMEAU?,
LOUISE HUMPHREY?, LESLEY HARRINGTON?,
EMILY HOLLAND?, LUIS RIOS?, MENNO
HOOGLAND, LAURE SPAKE', JENNIFER NELSON*
and ELLIE GOODERHAM'

'Deparment of Archaeology, Simon Fraser
University, 2Division of Cancer, University of Dundee,
3Department of Earth Sciences, The Natural History
Museum, “Department of Anthropology, University
of Alberta, SDepartment of Anthropology, Brandon
University, °®Department of Paleobiology, Museo
Nacional de Ciencias Naturales-CSIC, "Department
of Archaeology, Leiden University

The accuracy of juvenile age estimation methods
based on long bone length is known to be tied
to the similarity between the method's reference
sample and the target population. This simi-
larity has been most often described in terms
of “biological/genetic proximity” or ancestry,
and is the basis for advocating population- or
country-specific methods. The similarity of
ontogenetic environments, however, has been
less explored as the source for this variation. The
purpose of this paper is to examine and explore
the sources of variation in growth in long bone
length in a geographically and temporally diverse
sample of individuals originating from 18 to 20%
century Europe. The diaphyseal length of the 4
long bones were collected from a sample of 399
known-age juvenile skeletons, aged between birth
and 12 years. The data combines anatomy- and
cemetery-based reference collections in Portugal,
Spain, lItaly, Greece, France, The Netherlands,
Switzerland, the UK and Sweden. Unstandardized
residuals from the best-fitting equation of long
bone length regressed against age were used to
quantify growth status of the different sub-sam-
ples relative to the average of the overall sample.
Results show that differences in growth between
the different sub-samples generally reflect
secular change between temporally distant popu-
lations, but also differences in socioeconomic
development between contemporary nations.
These findings have important implications
for age estimation, by illustrating that there is a
large amount variation within one single, broadly
defined population (“Europeans”) and that such
variation is likely to derive from different ontoge-
netic environments.

This project was partly funded by the Social Sciences
and Humanities Research Council of Canada

Revisiting Herto: New evidence and
perspectives on Homo sapiens from
Ethiopia

YONATAN SAHLE', YONAS BEYENE? ALBAN
DEFLEUR?, BERHANE ASFAW, GIDAY
WOLDEGABRIEL®, WILLIAM K. HART®, LEAH E.

MORGAN’, PAUL R. RENNE?, JOSHUA CARLSON?
and TIM D. WHITE™

'DFG Center for Advanced Studies: Words,

Bones, Genes, Tools, University of Tiibingen,
Germany, ?French Center for Ethiopian Studies,
Addis Ababa, Ethiopia, *Laboratoire de Géologie,
ENS, CNRS UMR 5276, Lyon, France, “Rift Valley
Research Service, Addis Ababa, Ethiopia, °Six (6)
Salako Way, Santa Fe, NM 87506, °Department of
Geology and Environmental Earth Science, Miami
University, Oxford, OH, USA, “U.S. Geological Survey,
Denver Federal Center, Denver, CO, USA, ®Berkeley
Geochronology Center and Department of Earth &
Planetary Science, University of California, Berkeley,
CA, USA, °Human Evolution Research Center and
Department of Integrative Biology, University of
California, Berkeley, CA, USA, "®Human Evolution
Research Center and Department of Integrative
Biology, University of California, Berkeley, CA, USA

Research at localitiesin the radioisotopically dated
Upper and Lower Herto Members of Ethiopia’s
Bouri Formation provides new data that comple-
ment and extend reports of fossils and artifacts
first published by the Middle Awash research
project in 2003. The new archaeological and pale-
ontological data are from sediments dated to the
later Middle Pleistocene, a time that witnessed
the emergence of Homo sapiens anatomy,
distinctive behaviors, and technologies tradi-
tionally characterized as the “Middle Stone Age”
Results of revisits to Herto reported here include
the in situ recovery of a stone tool assemblage
from the Upper Herto Member, from sediments
deposited on the margin of a freshwater lake
where large mammals were butchered ~160
ka. This spatially and stratigraphically controlled
lithic assemblage includes artifacts normally
typologically attributed to both African Acheulean
and Middle Stone Age industries or techno-
complexes. At Herto and elsewhere anatomical
and technological change did not conform to
simple, progressive ‘“transition-to-H. sapiens”
models. Rather, emergence of various attributes
is now documented to have been temporally
and spatially more complex than traditionally
conceptualized. The Herto paleoanthropological
record is an expanding paleoanthropological
resource base that provides unique perspectives
on human emergence in Africa. We evaluate
several recent claims involving inferences derived
from evidence made available by the Omo Kibish,
Baringo Kapthurin, Olorgesailie, and Jebel Irhoud
occurrences in light of our new archaeological
data. In this way, the continuing Herto research
contributes to elucidating the timing and patterns
of technological, behavioral, and anatomical
change in Africa during the evolution of our
species.

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

KRISTIAN J. CARLSON'? ADAM A. KOLAWA',
KIMBERLEIGH A. TOMMY? MARK R.

88th Annual Meeting of the American Association of Physical Anthropologists

DOWDESWELL® NICHOLAS B. STEPHENS* LILY

J. DOERSHUK* JAAP PP. SAERS®, JAY T. STOCK?®®,
TIMOTHY M. RYAN*, ADAM D. GORDON’ and TEA
JASHASHVILI®?

"Department of Integrative Anatomical Sciences,
Keck School of Medicine, University of Southern
California, 2Evolutionary Studies Institute, University
of the Witwatersrand, 3School of Statistics and
Actuarial Science, University of the Witwatersrand,
“Department of Anthropology, Pennsylvania State
University, *Department of Archaeology, University
of Cambridge, ®Department of Anthropology,
Western University, ’Department of Anthropology,
University of Albany, SUNY, ®Molecular Imaging
Center, Department of Radiology, Keck School

of Medicine, University of Southern California,
°Department of Geology and Paleontology,
Georgian National Museum

There is a consensus that modern humans
have undergone postcranial gracilization since
the Late Pleistocene. There have been hints
of greater complexity in this temporal trend,
according to several recent studies of human
cortical and trabecular bone in various skeletal
elements. Here we evaluate the femoral diaphysis
in a quasi-continuous fashion in order to visualize
and quantify cortical bone distributions charac-
terizing four diverse modern human samples.
We test whether factors such as activity levels
or patterns, geography, subsistence strategy, or
substrate, among others, may affect patterns in
cortical bone distributions.

Using image data acquired through medical
and high-resolution computed tomography, we
digitally quantify cortical bone from 20% to 80%
diaphyseal length in modern human femora
representing North American and African groups.
We measure cortical thickness and second
moments of area around and along the diaphysis.
We use color maps to visualize and qualitatively
evaluate observed patterns in the sample, and
penalized discriminant function analyses to
quantitatively evaluate these patterns between
groups.

Among the intrinsic and extrinsic (e.g., environ-
mental and behavioral) factors we consider,
activity patterns are able to differentiate not only
cortical thickness or second moment of area
magnitudes characterizing individual groups,
but also the relative locations where groups
express high levels of cortical thickness or
greater rigidity. When applied to a larger sample
of Holocene humans that more faithfully reflects
inherent human variability, these findings, and
this approach in general, offer a unique oppor-
tunity to further understand complexity in the
trend towards gracilization of the modern human
skeleton.

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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Extreme endurance running alters the gut
microbiota

RACHEL N. CARMODY', EMILY M. VENABLE',
ANDREW S. BOLZE', LAUREN CHRISTOPHER',
BRYCE A. CARLSON?, MONICA P. LOUIS® and
THEODORE GARLAND, JR ?

"Department of Human Evolutionary Biology,
Harvard University, 2Department of Anthropology,
Purdue University, 3Department of Biology,
University of California Riverside

The gut microbiome contributes importantly
to the human energy budget, but almost all
studies of these effects to date have manip-
ulated energy intake rather than expenditure.
Probing whether high energy expenditure elicits
increased or decreased microbial contributions
to energy gain affords insight into the funda-
mental nature of human-microbial interactions
and their evolutionary significance. To explore
how high energy expenditure shapes the gut
microbiota, we performed 16S rDNA sequencing
on fecal samples collected from high-running
and limited-running cohorts of humans and mice.
Our human cohorts consisted of ultra-maratho-
ners participating in the 2015 Race Across the
USA (n=9), averaging a marathon a day from
coast to coast, and co-traveling race staff with
minimal to moderate running experience (n=4).
Our mouse cohorts consisted of artificially
selected hyper-running Hsd:iICR mice (n=42)
and normal-running genetic controls (n=42),
with half of each group given exercise wheels
and all maintained under identical dietary and
environmental conditions. Hyper-running mice
with wheel access (p=0.001) as well as human
ultra-marathoners (p=0.010) exhibited significant
differences in gut microbial community struc-
ture compared to limited-running controls, and
compared to baseline, controlling for covariates.
Notably, in both host species, high-runners exhib-
ited higher relative abundances of Firmicutes
and lower Bacteroidetes (both LDA>3.0, LEfSe), a
phylum-level microbial profile linked to increased
energy uptake in the colon. Our emerging results
suggest that gut microbial responses to high
levels of energy expenditure may buffer host
energy balance, lowering barriers to intensive
aerobic activity in hominins past and present.
This study was supported by the William F. Milton Fund

and the Harvard Department of Human Evolutionary
Biology.

Captive chimpanzees (Pan troglodytes)
demonstrate contagion in spontaneous
scratching behavior

ERICA A. CARTMILL'2 DANIEL M.T. FESSLER!,
BRITTANY N. FLORKIEWICZ', AUSTIN GANE' and
KELSEY RYAN!

"Anthropology, UCLA, 2Psychology, UCLA
Contagious behaviors are behaviors in which the

probability of performing an action increases after
witnessing it in others. Such behavioral contagion

has been documented in several mammalian
species. In humans, yawning, smiling, laughing,
and scratching are all thought to be contagious.
Researchers have proposed that contagious
behavior is linked to empathy (or precursors
thereof). For that reason, understanding its
evolution and distribution across other species
is particularly relevant to the study of cognitive
evolution in the human lineage. Contagious
scratching can explained either in terms of trans-
mission of anxiety (and thus related to empathy),
or in terms of cues used to calibrate ectopara-
site defenses (and thus unrelated to empathy).
Although it has been investigated in several
non-human species, the results are mixed. The
only previous study in non-human apes used an
experimental paradigm in a laboratory setting
and found that the probability of scratching did
not increase after watching a video of another
ape scratching. We conducted 31 hours of focal
observation of captive chimpanzees housed in
a large social group at the Los Angeles Zoo and
tested for contagion in spontaneously-occurring
scratching events. Using a binomial regression,
we found that chimpanzees were significantly
more likely to scratch in the five seconds after
witnessing another scratch than they were during
baseline observations. As distance from the
initial scratching individual increased, probability
of contagion decreased. As visual attention to the
initial scratching individual increased, probability
of contagion increased. Our results provide the
first observational evidence for naturally-occur-
ring contagious scratching in chimpanzees.

Length variation in the upper limbs and
hands of modern Thai skeletons

D. TROY. CASE' and KRISTEN R. R. SAVELL?
"Dept. of Sociology & Anthropology, NC State
University, 2Dept. of Biology, Sacred Heart
University

Although relative bone length has long been
an area of interest in biological anthropology,
comparison of length relationships in the bones
of the limbs with those of the hands and feet is
considerably rarer, especially in adults. Given that
such comparisons can provide insight into the
development of individual bones and morphoge-
netic fields, we investigated length variation in the
long bones of the arm and hand (humerus, radius,
metacarpals, and phalanges of rays 1, 3,and 5) in
192 modern Thai skeletons of known sex.

Principle components analysis identified two
significant components (varimax rotated), one
most strongly focused on the metacarpals, but
also on the humerus and radius in both sexes,
and another most strongly focused on the middle
phalanges but including the proximal phalanges
in both sexes. These two components account
for 76% of the variance in males and 80% in
females. They mostly distinguish the arm and
palm from the digital bones. Coefficients of

variation were also calculated for each bone, but
showed no significant differences throughout the
limb and hand except for intermediate phalanx
5. Pearson’s correlation analysis suggests that
the radius shows more similarity in length to the
metacarpals than does the humerus, but this
similarity weakens within the fingers in a distal
direction, particularly in females.

These results suggest that metacarpal length
demonstrates a stronger relationship with the
proximal elements of the arm than with the digits,
potentially highlighting regional developmental
differences. This study also highlights some simi-
larities that may relate to morphogenetic fields.

Data collection for this project was funded by a 2013
Fulbright Teacher-Scholar Grant to Thailand.

In vivo bending deformation of the
human lumbar spine during axial loading:
Implications for hominin postural
adaptation

ERIC R. CASTILLO and DANIEL E. LIEBERMAN
Human Evolutionary Biology, Harvard University

How do variations in posture affect the human
spine’s resistance to bending forces during
loading? Previous studies have shown that
lumbar lordosis influences patterns of postural
change during axial loading, but few studies have
explored the spine’s load-deformation relationship
in vivo. In this study, changes in lumbar curvature
were measured during a series of weight vest
experiments. Infrared cameras captured 3-D
positional data from spinal markers attached
on the spinous processes of T12-S1 to measure
lumbar posture. Increasing loads from 0-30%
body mass were applied in 5% increments to a
weight vest for 2 minutes per trial while partici-
pants stood in a neutral posture. A curved beam
model was used to estimate bending stress and
strain of the lumbar spine as a single functional
unit. MRI scans prior to the experiments were
used to correct externally measured changes
in spinal shape for internal anatomical struc-
ture. Results suggest naturally straighter lumbar
spines are stiffer: sagittal bending resistance
was inversely associated with unloaded lordosis,
explaining 52% and 64% of the variation in flexural
bending stiffness and elastic modulus, respec-
tively (p<0.0001). On average, lordosis tended to
decrease during loading, but naturally straighter
spines tended to deform by straightening while
naturally curved spines tended to become more
curved. Straighter lumbar spines also tended to
show less time-dependent postural variability
during a loading trial (p<0.01). These results
collectively suggest that fossil hominin species
with consistently low degrees of lumbar lordosis
may have been better adapted for greater stability
and lower injury risk while carrying loads.

This work was supported by the Wenner-Gren
Foundation (grant #8757) and Harvard University.
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Consistent sex differences in stone play
and stone tool use in free-ranging Balinese
long-tailed macaques

CAMILLA CENNI', CHLOE INDIA WRIGHT', NOELLE
GUNST?, | NENGAH WANDIA? and JEAN-BAPTISTE
LECA!

"Psychology, University of Lethbridge, 2Primate
Research Center, Udayana University

Sex differences in tool use behavior have been
widely reported in several primate species, with
a male bias towards a predisposition for percus-
sive actions, considered a key feature in the
evolution of technical intelligence in the hominin
lineage. However, little is known about how such
sex differences develop and whether similar
sex-related specializations exist in object play, an
activity hypothesized to facilitate the emergence
of tool use in animals and humans. To address
these questions, long-tailed macaques (Macaca
fascicularis) are an ideal primate model because
stonetool-assisted percussive foraging is habitual
in some populations of this species, whereas
other populations exhibit a culturally-transmitted
stone-directed form of object play, known as
stone handling (SH), whose repertoire includes
pounding a stone onto another. We compared
sex differences in the spontaneous expression of
SH and the experimentally-induced performance
of stone tool-assisted foraging behavior, with a
focus on percussive actions, in free-ranging provi-
sioned long-tailed macaques in Bali, Indonesia.
Preliminary results showed strongly male-biased
percussive SH, and a similar trend emerged from
a pilot experimental phase of stone tool use. By
providing insights into the evolution of sex-typical
interests and specialization in object play and tool
use in non-human primates, our research may
contribute to elucidate the origins of the division
of labor in early humans.

NSERC and the University of Lethbridge Research Fund

Measuring attack on self: The current
state of minimally invasive biomarkers for
autoimmunity

TARA J. CEPON-ROBINS

Department of Anthropology, University of
Colorado, Colorado Springs

Autoimmune  disorders  (e.g, Rheumatoid
Arthritis, Type 1 Diabetes, Inflammatory Bowel
Disease) occur when the immune system
produces antibodies that attack self-produced
cells/tissues as though they were foreign anti-
gens. Autoimmune disorder prevalence is on
the rise all over the world, including among
populations undergoing economic development.
Understanding why autoimmune disorders are
becoming more prevalent relies on research
among transitioning populations, as well as
more traditionally living populations for baseline
comparisons. Assessing prevalence of autoim-
munity among these populations can be difficult

due to invasive blood/tissue sampling and limited
access to medical equipment for storage and
analysis. The development of minimally inva-
sive, field-friendly techniques for understanding
autoimmunity among traditionally living and tran-
sitioning populations is crucial for documenting
local, national, and global changes to health.

The present study analyzes the state of tech-
nologies currently being used in Biological
Anthropology  for assessing  autoimmune
disorder prevalence and risk-factors among hard-
to-reach populations. Studies on autoimmunity
among these populations published within the
last 10 years were reviewed. Methodologies used
varied widely in suitability for field settings. On
the more field-friendly end of the spectrum are
measures that are gathered via minimally-inva-
sive methods (e.g., finger-prick blood samples,
stool samples) and either stored easily (e.g.,
dried blood spots) or analyzed immediately in the
field using point of care testing (e.g. rapid tests).
These methods are discussed in more detail and
new field friendly methods are introduced that are
currently in development. More work is needed to
create and employ minimally invasive methods
for measuring autoimmunity in field settings.

Life history parameters recorded in dental
cementum

PAOLA CERRITO'?, SHARA E. BAILEY'? BIN HU®
and TIMOTHY G. BROMAGE*

Center for the Study of Human Origins,
Department of Anthropology, New York University,
2New York Consortium in Evolutionary Primatology,
NYCEP, 3Biomaterials & Biomimetics, New York
University College of Dentistry, “Department of
Biomaterials, New York University College of
Dentistry

Tooth cementum, the connective tissue
anchoring mammalian teeth within their alveolar
socket, grows continuously, throughout the indi-
vidual's life. Studies have observed its biannual
increments of contrasting brightness, which have
been used to estimate season and age at death in
multiple species. Moreover, reproductive events
have been inferred from the relative thickness of
the bands in two mammalian species. The aim
of this project is to test the hypothesis that life
history variables affect cementum microstructure
in a way that can be discerned via light microcopy
and that can be correlated with the age of the
individual. Thin sections of donated male and
female H. sapiens teeth with known age and life
history parameters were prepared for circularly
polarized light (CPL) imaging. Digital micrographs
were acquired. In all samples a small number of
bands with contrasting brightness were observed
in CPL. Previous work suggests that these corre-
spond to changes in crystal orientation and/or
size. Using FIJI® we measured the thickness of
each band and estimated the age of the individual
corresponding to the time when the bands were

88th Annual Meeting of the American Association of Physical Anthropologists

formed by establishing proportional relationships
with the total thickness of the cementum. We
confirmed that the bands correspond to repro-
ductive events and menopause (with an average
error of + 2 years) in females, and observed that
in males they correlate with skeletal maturity
and, perhaps, somatic/physiological aging (~50
years of age). This methodology has the potential
to inform us on the timing of life-history events
in archaeological and paleoanthropological
contexts.

Impacts of Thoracic Kyphosis Relative to
the Midfacial Skeleton

KRISTYNA L. CEUNINCK?, TRI TRAN?, ADAM
ENGEL? WILLIAM SENSAKOVIC? and JOHN
STARBUCK'

"Department of Anthropology, University of Central
Florida, 2Department of Radiology, Florida Hospital

Kyphosis is a spinal condition that includes
forward rounding of the spine from vertebral
wedging of five degrees or more. Morphological
integration (MI) refers to the fact that parts of
complex organisms do not vary randomly and
instead display degrees of interdependence that
are thought to occur from shared genetic or devel-
opmental origins, and/or functional demands.
Since the skull rests atop of the vertebral column,
posture can influence skull development and
craniofacial anatomy. Because kyphosis alters
posture and ambulatory mechanics, patterns of
MI between the skull and spine of affected individ-
uals likely differ from unaffected individuals. We
test the hypothesis that individuals with kyphosis
exhibit statistically significant MI differences
relative to controls for thoracic vertebral and
midfacial measurements. Using Amira software,
six anatomical landmarks were identified on the
T6 vertebrae and the midfacial skeleton, respec-
tively, of CT images of adult kyphotic (n =15) and
control (n = 19) samples. A Euclidean Distance
Matrix Analysis (EDMA) of Ml was carried out
using XYZ landmark coordinates by calculating
correlation values for paired linear distance
measurements (one vertebral and one midfacial)
separately for both samples. Only 35 of the 225
(15.56%) correlation differences were statistically
significant. Patterns of variation among these
significant correlation differences were explored
by examining sample directionality of differences,
sign patterns, and strengths. These results
are important for identifying unique, but slight,
morphological covariation differences that occur
over time in the midfacial skeleton from kyphosis
and provides phenotypic clues that may be useful
in diagnosing this condition in skeletal material.

No funding information to disclose.
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Differential energy gain from saturated
and polyunsaturated fats

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

Dietary fats are almost fully absorbed in the small
intestine, thus saturated and polyunsaturated
fats are typically treated equally in calculations
of dietary energy value. However, ingestion of
different fat types alters the quantity and chem-
ical profile of bile acid production, which may alter
fat absorption in the small intestine and microbial
metabolism in the colon. To test the hypothesis
that different dietary fats have differential conse-
quences for energy gain, we fed mice matched
diets containing primarily saturated (milk) or
polyunsaturated  (flaxseed) fats, measuring
changes in host and gut microbial phenotypes.
Six-week-old male C57BL/6J mice were reared
for four weeks on standard chow or one of four
custom semi-purified chows spanning low-fat
and high-fat intakes (n=6 per treatment): 15%
saturated fat, 15% polyunsaturated fat, 45% satu-
rated fat, or 45% polyunsaturated fat (w/w). In
high-fat conditions, mice fed saturated fat exhib-
ited greater increases in adiposity compared to
mice fed polyunsaturated fat (p=0.031, t-test).
Consuming saturated versus polyunsaturated fat
also impacted gut microbial commmunity structure
(p=0.002, ANOSIM). Inboththe low-fatand high-fat
conditions, the saturated fat diet was associated
with increased relative abundance of Firmicutes
(logilDA=4.16; LEfSe), a phylum associated
with enhanced energy gain; in contrast, the poly-
unsaturated diet was associated with increased
abundance of Akkermansia muciniphila, a bacte-
rium associated with leanness via enhanced gut
barrier integrity (logi0LDA=3.79; LEfSe). Together,
our data suggest different caloric potentials for
saturated and polyunsaturated fats, a finding that
challenges conventional models of caloric value
and our expectations about hominin diets in the
past and present.

This study was supported by the Milton Fund, Dean’s

Competitive Fund for Promising Scholarship, and the
Harvard Department of Human Evolutionary Biology.

Age-related variation in ingestive behavior
patterns in Sapajus spp

JANINE CHALK-WILAYTO', MYRA F. LAIRD?,
KRISTIN A. WRIGHT?, ANNE O. RIVERA*, BARTH W.
WRIGHTS, PATRICIA IZAR®, DOROTHY FRAGASZY’,
CALLUM F. ROSS? DAVID S. STRAITE, ADAM VAN
CASTERENS®, ELISABETTA VISALBERGHI®, ROBERT
S.SCOTT™and MARIANA D. FOGAGA™
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University Medical School, 2Organismal Biology
and Anatomy, University of Chicago, *Department
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Kansas City, “Department of Anthropology,
Northwestern University, SDepartment of
Anatomy, Kansas City University of Medicine

& Biosciences, °Department of Experimental
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°Istituto di Scienze e Tecnologie della Cognizione,
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Recent ecological, experimental, and compara-
tive studies have highlighted the importance of
ingestive behavior in shaping craniodental form
in primate taxa. However, much of this research
has focused on adult ingestive behaviors. Here,
we compare ingestive behavioral patterns across
age classes in Sapajus libidinosus from Fazenda
Boa Vista, Brazil and Sapajus nigritus from Parque
Estadual Carlos Botelho, Brazil. Using a subset
of the data, we also examined the influence of
food mechanical properties (FMPs) on ingestive
pattern variation. Feeding behavior data were
collected from two groups of S. libidinosus (n=517
feeding bouts) and two groups of S. nigritus (n=41
feeding bouts). Discarded food items were tested
for toughness and elastic modulus using a Lucas
portable mechanical tester. For each feeding
bout, ingestive behavior patterns were analyzed
as triplet sequences. Unique triplet sequence
frequencies were compared across age classes.
Food mechanical properties were categorized
as high or low toughness and as high or low
elastic modulus; the effect of FMPs on sequence
frequency across age classes was determined.
Younger individuals utilized more unique behav-
joral sequences than adults regardless of food
toughness or elastic modulus and despite adults
eating a greater range of food types. For all age
classes, foods with high FMPs elicited fewer
unique ingestive behavior sequences compared
to foods with low FMPs. Collectively, these results
suggest that juveniles and adults employ different
ingestive behavior strategies, but FMPs alone do
not appear to influence age-related variation in
ingestive behavior frequencies. Instead, FMPs
limit ingestive behavioral flexibility comparably
across age classes.

Funding was provided by the Leakey Foundation,
National Science Foundation (NSF-BCS- 1440541,
NSF-BCS-1440542, NSF-BCS-1440545, NSF-BCS-
1627206), Northwestern University Weinberg College
of Arts & Sciences Undergraduate Research Grant, and
FAPESP #2008/55684-3, #10/51565-0.

The dynamic evolution of the xenobi-
otic-metabolizing cytochrome P450
enzymes (CYP1-3) among primates
MORGAN E. CHANEY'? MELIA G. ROMINE', HELEN
PIONTKIVSKA?® and ANTHONY J. TOSI™2
"Department of Anthropology, Kent State University,
2School of Biomedical Sciences, Kent State
University, *Department of Biological Sciences,
Kent State University

The enzymes in the three gene families CYP1-3
are biomedically relevant because of their role
in metabolizing various xenobiotics, including

nearly all active compounds in pharmaceuticals.
Because pharmaceuticals often mimic natural
substances (e.g., plant secondary metabolites),
researchers have persuasively argued that P450s
may be relevant to the adaptation of species or
populations to their specific diets. Therefore, we
mined 24 primate genomes for 15 subfamilies
of homologs within the CYP1-3 gene families to
(1) infer rates of gene duplication and degener-
ation by mapping the phylogenetic relationships
of these groups; and (2) test the hypothesis
that dietary adaptation of primate species was
accompanied by positive selection on the protein-
coding DNA of these genes. Our results showed
that some gene trees contained duplicated
internal subtrees (e.g., CYP2C, CYP2D, CYP3A),
implying that some taxa have retained gene
duplicates where others have not. However, most
of the gene trees showed an expected topology
and a 1:1 correspondence between species
and genes (e.g, CYP1B, CYP2E, CYP2J). Our
hypothesis of positive selection acting on P450
genes was supported for some subfamilies (e.g.,
CYP2C, CYP2D), where codons with elevated dN/
dS ratios were clustered within substrate-rec-
ognition regions of the translated P450 protein.
Taken together, our findings indicate a pattern of
adaptive importance for these P450 subfamilies
that agrees well with their pharmaceutical impor-
tance. These results further suggest that some
primate lineages have relied on enzymatic adap-
tation to their diets more than others.

Funded by the Kent State University College of Arts &
Sciences

Evolving the primate retina: using time to
generate high visual acuity

CHRISTINE J. CHARVET and DESELYN J.
TINDAL-BURGESS

Psychology, Delaware State University

Primates surpass many other mammals in their
visual abilities, having evolved an unusually high
density of photoreceptors within their central
retina called a fovea. Little is known about the
developmental programs that might contribute
to the emergence of a fovea in primates. To that
end, we gathered a total of 386 developmental
milestones gathered across 19 mammalian
species (6 rodent, 3 carnivore, 1 ungulate, 6
marsupial species), including primates (e,
marmosets: Callithrix jacchus, rhesus macaques:
Macaca mulatta, humans: Homo sapiens). This
is the largest cross-species dataset of develop-
mental transformations to date. Developmental
milestones capture temporal changes in synap-
togenesis, gene and protein expression, axon
formation, as well as neuronal production across
the retina and the rest of the brain. We use these
data to identify developmental processes giving
rise to the high density of photoreceptors in the
central retina (i.e., fovea) of primates. We found
that the timing of synaptogenesis, and tract
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formation are conserved across the studied
species. However, photoreceptor neurogenesis
is selectively and significantly extended in the
retina of primates compared with the timing of
many other developmental transformations.
These findings demonstrate that extending the
duration of photoreceptor production accounts,
at least, in part for the emergence of the fovea.
Thus, modifying the timing of developmental
programs serves to give rise to high visual acuity
in primates.

This work was supported by an NIGMS grant
(5P20GM103653)

Terrestrial tree hugging in a primarily
arboreal lemur: a risky but effective ther-
moregulatory strategy

CHLOE CHEN-KRAUS', NJARATIANA A.
RAHARINORO? RICHARD R. LAWLER® and ALISON
F. RICHARD!

"Department of Anthropology, Yale University,
?Department of Zoology and Animal Biodiversity,
University of Antananarivo, *Department of
Sociology and Anthropology, James Madison
University

Regulating body temperature can be a signifi-
cant energetic stressor for primates, especially
those facing highly variable and extreme climatic
conditions such as are characteristic of lemur
habitats across Madagascar. At Beza Mahafaly
Special Reserve, we observed Verreaux's sifakas
(Propithecus verreauxi), a highly arboreal lemur,
resting terrestrially, holding the trunk of a tree
against their thinly-furred ventrums (“terrestrial
tree hugging”) during the mid-day heat of the late
dry season. It is perplexing, however, that sifakas
should choose to rest terrestrially, as they are
more vulnerable to predation on the ground. We
hypothesized that terrestrial tree hugging is a very
effective means of dissipating heat. To investi-
gate the benefits of this behavior, we studied six
sifaka groups and collected data on the temper-
ature of the air, ground, and at various heights
on the trunk of the tree used during tree hugging
bouts. We observed tree hugging most often
when ambient temperatures were >36°C (the
average body temperature of sifakas). During tree
hugging bouts, the temperature at the base of the
tree was considerably cooler than the air (paired
t-test, 1(62)=9.1, p<0.001) and locations farther up
the tree trunk (paired t-test, 1(62)=3.1, p=0.003).
We witnessed animals in all focal groups but
one—the group who faces exceptionally frequent
dog and livestock disturbances—engaging in this
behavior. We therefore propose that terrestrial
tree hugging is a highly efficient form of behav-
joral thermoregulation for sifakas during times
of heat stress, but is risky and likely only occurs
when and where predation threats are low.

This research was part of our larger study of sifaka
behavior funded by National Science Foundation (NSF
BCS-1745371) and the Yale University MacMillan Center.

When is object manipulation an expres-
sion of psychological disturbance caused
by environmental stressors? A macaque-
human comparison

SYDNEY CHERTOFF'?, KELSEY HARKNESS', |
NENGAH WANDIA* AFRA FOROUD™2® and JEAN-
BAPTISTE LECA'

"Department of Psychology, University of
Lethbridge, 2Institute of Child and Youth Studies,
University of Lethbridge, *Department of
Neuroscience, University of Lethbridge, “Primate
Research Center, Udayana University

Typically, behaviors are outward expressions
of underlying attentional, muotivational, and
emotional processes. However, the correla-
tional or possibly causal relationships between
environmental stressors, attentional  states,
motivational/emotional mechanisms, and object
manipulation as a potential motor outlet, remain
poorly understood. The present research aims
to explore the psychological underpinnings of
repetitive object-oriented and self-directed behav-
joral sequences by free-ranging, urban-dwelling,
and provisioned Balinese long-tailed macaques
(Macaca fascicularis) that fit the loosely defined
parameters of object manipulation, some of
which being reminiscent of fidgeting in humans.
The Eshkol-Wachman Movement Notation
system and the Observer XT12 video scoring soft-
ware were used to characterize the structure of
object manipulation sequences performed by the
macaques. Preliminary results (eight notations
from one subject) indicate that object manipu-
lation with food is limited to specific movement
patterns whereas non-edible objects are manip-
ulated in less functionally constrained, thus more
varied, ways. Further, when manipulating non-ed-
ible objects, there was more asymmetry between
left- and right-hand movements in the focused
attentional state than in the unfocused one. Our
study is the first to examine the performance of
object-oriented actions from the perspective of
fidgeting-like behaviors in non-human animals.
Comparable data will be collected in children
at the Lethbridge Montessori School, Canada,
to conduct a cross-species comparison. This
approach may provide an evolutionary-based
view of the complex relationships between envi-
ronmental stressors, attention, motivation, and
object manipulation.

| would like to acknowledge the Natural Sciences and
Engineering Research Council of Canada (NSERC) and
the University of Lethbridge Research fund for their
generosity and support.

Mortuary based variation in early stress
experiences at CA-CC0O-138
COLLEEN M. CHEVERKO

Anthropology and Heritage Studies, University of
California, Merced
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This study incorporates a mortuary approach
to understand variations in stress experience in
precontact central California. Specifically, this
study investigates how relative wealth and social
roles, inferred using mortuary associations, might
covary with stress experiences throughout an
individual's lifespan, including during their devel-
opmental periods. Linear enamel hypoplasia,
femoral length, and vertebral neural canal diam-
eters were measured in 74 individuals from the
Hotchkiss Mound, a Late Period site from the
Sacramento-San Joaquin Delta region. These
developmental stress markers were compared to
the presence of charmstones and quartz crystals
as ritualistic artifacts, shell beads and ornaments
as indicators of wealth, and projectile points and
stone and bone tools as potential evidence of
craft specialization. They were also compared by
type of burial orientation and age-at-death. Using
sex-specific z-scores, both femoral length and
vertebral neural canal diameters vary according to
mortuary indicators of wealth, but no differences
in these developmental stress markers were
observed between mortuary indicators of ritual or
craft specialization, burial orientation, or age-at-
death. The same associations were not observed
using linear enamel hypoplasia; however, high
degrees of dental wear greatly reduced the
sample size available for dental analyses. These
results suggest that there are complex asso-
ciations between lived experiences of wealth,
activity, and stress throughout the lifespan in
precontact central California. They help us under-
stand how mortuary associations can be used to
explain variation in stress experience at the site
and establish the need for additional studies that
incorporate mortuary context in the future.

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

The use of bout's during activity decreases
women's core temperature more than
men's

HAYLEY K. CHEYNEY KANE' and CARA
WALL-SCHEFFLER2

Biology, Seattle Pacific University, 2Anthropology,
University of Washington

Recent studies have recognized the importance
of water transport for the subsistence strategies
of many human populations. We are interested
in how thermoregulatory strategies during water
transport might compare with over-ground trans-
port. For example, when people practice “bout”
walking—walking in short bursts interspersed
with periods of rest—they reset hypothalamic
regulation of pace and potentially are able to
walk further. Here we test whether bout-loco-
motion might also aid people in minimizing
the heat gain during canoeing. We monitored
eight people (4 men; 4 women) independently
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paddling continuously across a lake (avg ambient
temp=23.9°C; avg humidity=61.7%). We meas-
ured participants’ blood perfusion, heart rate
(HR), core body temperature, and paddling speed
during a trial, which consisted of periods of
paddling (6 or 12 minutes) regularly interspersed
with periods of rest (also 6 or 12 minutes). A
single repeated-measures ANOVA was done for
each dependent variable, with sex as a factor.
People's paddling speed and HR did not change
whether they had a long rest (LRE) or short rest
(SRE) prior to paddling (p=0.368; p=0.489), nor
was there a significant sex effect on speed or
HR (p=0.368; p=0.560); however, females' core
temperature decreased during long rows (LRO)
when the LROs were preceded by a LRE, whereas
their core temperature increased when the LRO
was preceded by a SRE (p=0.064). This is poten-
tially due to blood perfusion to the biceps during
LROs being dependent upon the length of the
preceding rest (p<0.001). Thus, bout-paddling
might be a strategy for maintaining thermoregu-
lation among women.

As the World Churns: Changing Activities
and Identities in a Historic Dutch Dairy
Farming Community

CELISE CHILCOTE', SABRINA C. AGARWAL',
ANDREA WATERS-RIST2 and MENNO HOOGLAND?
"Anthropology, University of California Berkeley,

2Anthropology, Western University, *Anthropology,
Leiden University

The interpretation of patterns in types and
associated strain levels of activities, and the
application of biological characteristics of indi-
viduals make it possible to frame biological
and cultural data within a social narrative. This
study examines social identity in the historic
dairy farming community of Middenbeemster,
NL, through the examination of skeletal markers
of bone growth and maintenance and activi-
ty-related stress. It was hypothesized that the
high demand for Dutch dairy products during
the occupation of Middenbeemster would be
reflected in the manifestation and intensity of
skeletal markers of activity, suggesting sex and
age-related patterns of activity and workload. A
total of 87 adults (M=46, F=41) were analyzed
for: appendicular osteoarthritis, non-metric traits,
and entheseal changes. Additionally, humeral
and femoral diaphyseal cross-sectional geom-
etry were examined in 108 adults (M=57, F= 571).
Musculoskeletal development analyses provided
strong support for a sex-based division of labor
with several changes in activity patterns over
the lifecourse for both sexes. Males exhibited
changes in types of activities likely reflecting an
age-associated change in duties of daily farm life
from an apprentice-like position to more stren-
uous and variable activities. Results for younger
women suggest they were involved not only in the
caretaking of the home, but were also important

contributors to the dairy production process. A
review of historical literature provides support
for the inferred sex and age-based divisions of
labor, however, the conclusions reached suggest
a far more active role for women in the economic
success of the dairy farms than was historically
recorded.

High-Altitude Epigenetics

AINASH CHILDEBAYEVA™? DANA C. DOLINOY??,
JACLYN M. GOODRICH?, MARIA RIVERA-CHIRA?,
FABIOLA LEON-VELARDE*, MELISA KIYAMU*, TOM
D. BRUTSAERT® and ABIGAIL W. BIGHAM!
TAnthropology, University of Michigan,
2Environmental Health Sciences, University of
Michigan, *Nutrition, University of Michigan,
“Departamento de Ciencias Bioldgicas y
Fisioldgicas, Universidad Peruana Cayetano
Heredia, *Exercise Science, Syracuse University

High-altitude adapted individuals show distinct
circulatory, respiratory, and hematological adap-
tations to chronic hypoxia. Emerging genetic
data support an evolutionary origin and a genetic
basis for these observed physiological adapta-
tions to high altitude. However, the epigenetic
contribution to adaptation to hypobaric hypoxia
has not been well characterized. We performed
gene-specific and genome-wide analyses of
DNA methylation in whole-blood samples from
n=600 and n=87 individuals of high-altitude
Quechua ancestry recruited in Peru, respectively.
We found significantly higher LINE-1 repetitive
element DNA methylation in individuals born at
high altitude. We also found 161 significant differ-
entially methylated regions between individuals
born at high vs low altitude. Out of these, 17 are
associated with oxygen-related pathways and
seven are associated with pulmonary hyperten-
sion. Moreover, we found two DNA methylation
sites near genes SIX3 (upstream of EPAST) and
MAP3K4 that mediated the relationship between
high altitude and hemoglobin levels. This finding
is particularly interesting given that the high-al-
titude Quechua are known to have increased
hemoglobin levels compared to low-altitude
Quechua. Our results illustrate that high altitude
has a profound effect on the epigenome, and
contribute to our understanding of the ways in
which the human organism responds and adapts
to the environment.

This project was funded by National Science Foundation
grants 1132310 and 1613415, the Leakey Foundation,
the Wenner-Gren Foundation, and the Department of
Anthropology at the University of Michigan

Transcriptional signatures of the aging
nonhuman primate brain
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°Department of Anthropology, The George
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The primate brain is capable of rapidly and reli-
ably processing complex stimuli. These abilities
decline with age, which in humans sometimes
manifests in neurodegenerative diseases such as
Alzheimer's. Yet little is understood about hetero-
geneity of the aging process across brain regions
and cells. To address this gap, we characterized
gene expression in brains from a cross-sec-
tional sample of a model population: the rhesus
macaques of Cayo Santiago. We sequenced
transcriptomes from 160 samples across 8 brain
regions involved in various cognitive and senso-
rimotor functions. As expected, transcriptomes
were highly region-specific, with age strongly
influencing the transcriptional landscape of all
tested regions. Interestingly, the number and
identity of age-associated genes differed across
regions. The superior temporal sulcus was most
strongly affected, with 1,132 genes altered by
age. Apart from differences in the number of
age-associated genes, regions also varied in
the direction and magnitude of changes in gene
expression. Further, the magnitude of age-asso-
ciated effects were distributed unevenly across
regions, suggesting that the molecular conse-
quences of aging are largely region-specific. We
are now sequencing single-cell transcriptomes to
better understand cell-type heterogeneity in aging.
We are also testing the impact of social and envi-
ronmental factors on age-related transcriptional
changes. Together, our work underscores the
importance of primate models for understanding
the intersections of environment and evolution
with regard to the aging phenotype.

This work is supported by the National Institutes of
Health (NIA ROO-AG051764, NIMH ROT-MH108627, NIA
T32-AG000057) and the National Science Foundation
(BCS 1752393).

Dietary fiber and nutritional quality of the
foods of Bornean orangutans (Pongo
pygmaeus wurmbii) in Gunung Palung
National Park, West Kalimantan, Indonesia
ISHRAT CHOWDHURY', MADELINE E. EORI", TRI W.
SUSANTO? ERIN E. KANE', NANCY-LOU CONKLIN®
and CHERYL D. KNOTT'

'Anthropology, Boston University, 2Biology, National
University of Indonesia, *Anthropology, Harvard
University
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Wild Bornean orangutans experience fluctuations
in the availability of their preferred food, fruit.
During periods of low fruit availability, orangu-
tans rely on fallback foods which are expected
to be higher in fiber and generally lower in free
simple sugars. However, it is not clear whether
there is a consistent relationship between fiber
content and the content of other nutrients. Here,
we examine acid detergent fiber (ADF) content
of 107 plant foods consumed by orangutans in
Gunung Palung National Park, West Kalimantan,
Indonesia, and the correlation between ADF
and other important plant macronutrients.
Samples were collected during full-day behav-
joral follows between 1994-2001. Samples were
analyzed in triplicate through a reflux apparatus,
which quantified ADF proportion by weight. An
ANOVA revealed significant differences between
ADF concentrations of different plant parts
(F(5)=20.89, p < 0.001). Post-hoc analyses (a=
0.005) determined that bark had a significantly
higher ADF concentration than pulp and seeds
(p<0.001), leaves had a significantly higher ADF
concentration than seeds (p<0.001), and whole
fruit had a significantly higher ADF concentration
than pulp or seeds (p<0.001). We found a negative
correlation between free simple sugar concen-
tration and ADF (R = -0.63, p<0.001). However,
there was no significant correlation between ADF
and protein (R=-0.14, p=0.17) or lipid (R 0.134,
p=0.19) content. Our findings corroborate work
showing that bark and leaves are particularly high
in ADF. However, they underscore the fact that
determining dietary quality is complex, and that
food items that are high in fiber may still be good
sources of non-carbohydrate energy.

National Science Foundation (BCS-1638823,
BCS-0936199, 1540360, 9414388); National Geographic
Society; US Fish and Wildlife (F15AP00812, F12AP00369,
98210-8-G661); Leakey Foundation; Disney Wildlife
Conservation Fund; Wenner-Gren Foundation,; Nacey-
Maggioncalda Foundation; Conservation, Food and
Health

Hormones from noninvasively collected
samples to assess physiological
responses to social, environmental and
anthropogenic stressors in nonhuman
primates

SHAHRINA CHOWDHURY™"36, JANINE L. BROWN®
and LARISSA SWEDELL?34#

"Anthropology and Archaeology, Brooklyn College,
CUNY, 2Anthropology, Queens College, CUNY,
3Primatology, New York Consortium in Evolutionary
Primatology, “Anthropology, Graduate Center,
CUNY, 5Center for Species Survival, Smithsonian
Conservation Biology Institute, °Primatology, Filoha
Hamadryas Project

Noninvasive  techniques are increasingly
employed to study correlates of behavior in wild
animals. Recent improvements in protein assay
methods enable us to extract hormone metab-
olites from fecal, urine, hair, and saliva samples

collected from wild nonhuman primates. The
quantification of hormones relating to stress
physiology, reproduction, and energetics enables
us to answer a variety of questions in behavioral
ecology and evolutionary biology, including about
sociality, life history, demography, and conserva-
tion. We focus here on the use of noninvasively
collected samples from wild nonhuman primates
to quantify glucocorticoid (GC) hormones as
a measure of physiological stress. Individual
responses to both acute and chronic stressors
can provide useful information about the effects
of social and ecological factors on health, well-
being, reproduction and survival, over both the
short and long term. Using data from a study
of baboons in South Africa, we provide exam-
ples of the ways in which GCs can be used to
measure individual responses to three types of
stressors: 1) social: the impact of social insta-
bility; 2) environmental: the effect of seasonality,
and 3) anthropogenic: responses to conflict
with humans. Finally, we discuss some limita-
tions of these methods with regard to their value
in interpretation and application. Despite the
often-discussed negative nature of the effects
of higher GC concentrations on fitness, the phys-
iological stress response is also adaptive, and
care must be taken to avoid interpreting elevated
hormone levels as necessarily being indicative of
maladaptation.

Funded by National Science Foundation BCS-0824590,
LSB Leakey Foundation, Smithsonian Conservation
Biology Institute and New York Consortium in
Evolutionary Primatology

Exploring the Effect of Socioeconomic
Factors on Body Size and Health in the
United States from 2000-2018

ELAINE Y. CHU' and BRIANA T. NEW?

"Department of Anthropology, University of Nevada,
Reno, 2SNA International for Defense POW/MIA
Accounting Agency

It has been previously demonstrated that body
size is patterned by the complex interactions
between socioeconomic status, social race, and
ethnicity. Waist-to-height ratio (WHtR) is consid-
ered a more accurate indicator for body size
related health risks than previous used methods,
such as BMI. Because it does not carry sex, age,
or size biases due to standardization of height
differences, WHtR allows for comparisons among
population groups. The purpose of this research
is to investigate the intersectional effects of soci-
oeconomic factors on anthropometric proxies
for body size and health in the United States to
provide insight into the multifactorial embodi-
ment of health. Data was pulled from NHANES
at six-year intervals from 2000-2018, allowing
for the analysis of temporal trends. The proxies
utilized for body size and social inequality in this
analysis include WHtR, social race and ethnicity
(SRE), and family-to-poverty income ratio (PFIR).

88th Annual Meeting of the American Association of Physical Anthropologists

ANOVA and Tukey's HSD were used to explore
the relationships both within and among years.
Results of this study indicate that there are statis-
tically significant relationships (p < 0.05) among
mean WHtRs, PFIR, and SRE categories across
years. General trends observed include an overall
increase in mean WHtR over time, higher WHtRs
for lower PFIR categories, which predominately
include non-American White individuals, and
higher WHtRs for SRE groups regardless of PFIR
category. By examining relationships between
proxies for anthropometric body size and social
inequality, this research highlights the ways in
which human biological variation manifests
social inequality.

The Aftermath and Effects of Zika Virus on
Human Growth and Development

AISHA A. CHUGHTAI
Anthropology, University of Pennsylvania

Zika virus (ZIKV) is a mosquito-borne flavivirus
that took Brazil and, subsequently, the Americas
by storm in 2015. Although ZIKV was first
identified in 1952 with cases reported in Asia
and Africa thereafter, it was during the 2015
pandemic that Zika became a public health emer-
gency. In 2016, although over 900 patients were
suspected of high-risk exposure and tested for
Zika in Philadelphia, the Philadelphia Department
of Public Health (PDPH) only reported a total of
46 “confirmed or probable” cases of Zika virus;
in 2017, 11 cases were identified as confirmed
or probable, and, thus far, there have been no
confirmed cases in 2018. | intend to report and
analyze the implications of the full statistical
findings of reported, suspected, probable, and
confirmed cases of Zika virus in Philadelphia
County from 2015 to the present, focusing
specifically on explanations for discrepancies
between data reporting and outcome to show
that an inadequacy of testing measures, protocol,
and knowledge of the proliferation of ZIKV led
to decreased surveillance and monitoring of
congenital and physical birth defects. Further, |
will address the current surveillance measures
that have been implemented by the Maternal,
Child, and Family Health division of the PDPH to
retrospectively monitor congenital and physical
birth defects in Philadelphia. Although ZIKV cases
have decreased in 2018, it is essential to continue
a conversation around Zika virus to better under-
stand the potential for a re-emergence of this
infectious disease and the on-going impact this
will have on human growth and development.

Identifying dietary differences in howler
monkey (Alouatta spp.) molars

TESSA CICAK
Anthropology, University of Minnesota
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Howler monkeys (Alouatta spp.) are highly selec-
tive foragers but diverse consumers. Whereas
many species are primarily folivores, obser-
vational data show that they also consume
significant amounts of fruit when seasonally
available. The Brazilian Alouatta belzebul discolor
has the highest frugivory rate among howlers,
with fruit comprising up to 60% of its annual
diet. Because there is a continuum of dietary
behaviors, howlers represent a good model for
investigating the effect of subtle dietary differ-
ences on tooth morphology. Dental topographic
analysis (DTA) was used to assess whether A.
belzebul discolor differs in its molar shape from
more folivorous species, A. palliata and A. senic-
ulus. Using surface and micro-CT scan data of
m1-m3, DTA variables were extracted with MolaR
software. Four variables (Dirichlet normal energy,
relief index, slope, and orientation patch count
rotated) were calculated for each tooth position,
and discriminant functions with cross-validation
were used to assess differences. Results using
all specimens (n=20) and a subset of variables,
correctly classified 6/6 A. belzebul discolor; A.
palliata and A. seniculus both had a majority of
the specimens correctly classified, and misclas-
sifications were placed into the other species
rather than A. b. discolor. A subsequent analysis
of only A. palliata and A. seniculus, was able to
better distinguish these two species. Despite
the modest sample size, DTA performed well at
separating congeneric species with subtle dietary
differences. These initial results show promise in
detecting potentially ephemeral dietary behaviors
and can be applied to further understand primate
dietary niche strategies.

NSF-DDIG #0726134 University of Minnesota Thesis
Research Travel Grant

Anatomic and geometric morphometric
assessment of the Herto 16/5 endocra-
nium (Middle Awash, Ethiopia)

LAURAE. CIRILLO", DOROTHY DECHANT?,
REBECCA S. JABBOUR® and GARY D. RICHARDS*
TAnthropology, University of Nevada, Reno, 2The
Institute of Dental History and Craniofacial Study,
A.A. Dugoni School of Dentistry, University of the
Pacific, *Biology, Saint Mary’s College of California,
“Biomedical Sciences, A.A. Dugoni School of
Dentistry, University of the Pacific

Early anatomically modern humans from the
Herto-Bouri locality are dated from 160-154,000
years ago. Recovered remains include crania
from two adults and a 6-7 year old juvenile. In the
context of Middle Pleistocene hominins, the juve-
nile Herto 16/5 cranium is the oldest known and
most complete modern human subadult. Here
we present a preliminary description of the endo-
cranial morphology and a shape assessment.

Morphological and shape analyses were
conducted on an endocast from a new virtual
reconstruction of Herto 16/5. Modern human

crania (n=38) aged 5.8-7.9 years were used for
comparisons. Developmental ages derive solely
from tooth calcification patterns. Procrustes-
aligned shape variables were employed in a
Principal Components Analysis (PCA).

Compared to recent juveniles, the Herto endocast
is generally flatter with a lower height. The frontal
lobe is broad with wide separation of the hemi-
spheres. The inferior frontal gyrus is expanded.
This contributes to a strong waisting of the
endocast at the junction of the precentral and
lunate sulci. The medial aspects of the occipital
lobes appear to be rotated postero-inferiorly. The
middle meningeal vasculature pattern is simple
but modern. Venous drainage is left-dominated
but consistent with the modern sample.

Thirty-three 3D endocranial landmarks were
reduced through PCA to the 16 landmarks that
captured the most significant variation in the
sample. Variation explained by PC1-4 is 15.9%,
13.9%, 12.0%, and 10.4%, respectively. The endo-
cranial anatomy of Herto 16/5 shows some
specific differences relative to recent humans,
but the shape analysis places it within the modern
human range of variation.

The perils and promise of the WEIRD:
contextualizing results from WEIRD and
non-WEIRD populations

KATHRYN B.H. CLANCY

Anthropology, University of lllinois, Urbana-
Champaign, Beckman Institute of Advanced
Science & Technology, University of lllinois,
Urbana-Champaign

WEIRD populations, or those that are Western,
Educated, Industrialized, Rich, and Democratic,
are sampled in the majority of human subjects
research. Criticizing the overuse of WEIRD popu-
lations allows us to overlook or even justify our
own problematic history of WEIRD anthropolo-
gists studying the non-WEIRD. What would better
serve the scholarly endeavor is a more nuanced
argument against essentializing human behavior
and physiology, a core philosophical differ-
ence between psychology and anthropology.
Leveraging datasets from our lab spanning
the clinical, the convenient, the rural, and the
responsive from the United States, Canada, and
Poland for investigating gender, physiology, and
behavior, | will make three empirically-grounded
arguments. First, contextual information about
WEIRD and non-WEIRD samples raises the value
of the results gleaned from these populations.
Engagement with participants in structured
participatory action research, qualitative work,
and gathering full histories of our participants’
lives helps achieve this context. Second, the use
of the scientific method, experimental design,
and a priori hypotheses can limit emergent
nuance from our data because it presupposes
the objectivity of the often-WEIRD scientist as

well as the primacy of their research opinion.
Anthropologists should include more grounded
theory approaches to afford more space for the
lived experiences of participants. Finally, WEIRD
anthropologists overvaluing non-WEIRD samples
can create a cultural norm that studying tradi-
tional populations is more rigorous. Prioritizing
this type of rigor minimizes efforts to decolonize
science, and risks ignoring contextual factors like
race, gender, culture, and power that may cause
harm to both scientific and participant pool
communities.

This work supported by NSF Clancy #1317140 and the
Illinois Leadership Center Faculty Fellows Program.

Aging Methods and Population Structures:
Does Transition Analysis Call for a
Re-examination of Bioarchaeological
Data?

MELISSA A. CLARK, ALLYSON SIMON and MARK
HUBBE

Anthropology, The Ohio State University

Age estimation of adult skeletal remains is
notoriously difficult because the degenerative
change of adult skeletons is far more variable
across individuals, populations, and anatomical
regions than the developmental changes that
occur during growth. Additionally, age mimicry
makes it difficult to discern between the true
population age structure and the age structure
produced as an artifact of the reference sample.
Transition analysis is an age estimation method
that was developed to improve the accuracy of
age estimation, especially in older adults, by
applying a stricter statistical framework based
on multiple osteological age markers. However,
despite the advantages offered by transition
analysis, many bioarchaeologists continue to
rely on age estimates produced using tradi-
tional aging methods. The continued and often
unquestioned use of traditional methods can be
problematic because these age structures are
used to draw conclusions about life in the past.
This study evaluates the effect of aging methods
on age-at-death structure in a sample from the
Late Archaic and Prehistoric periods in Northeast
Ohio. Transition analysis was performed on
43 skeletons whose ages had been estimated
in the 1990s using traditional methods. The
maximum likelihood age estimates produced
using transition analysis were then compared to
the original age estimates. Our results show that
the two aging methods produced vastly different
age-at-death distributions, and subsequently,
significantly different survival curves. This study
shows that bioarchaeologists should be wary of
taking pre-existing data at face value and should
consider re-evaluating the validity of work that
relies heavily on traditional aging methods.

Abstract Book

43



ABSTRACTS

The Effects of the Missouri and
Mississippi Rivers in the Epidemiological
Spread of the 1918 Influenza Epidemic

SONIA A. CLARK and CAROLYN M. ORBANN
Health Sciences, University of Missouri

Few pandemics have notoriety akin to that of
the 1918 Influenza pandemic; killing upwards of
50-100 million people worldwide, it was espe-
cially nefarious. Yet, despite intense interest in
the global pandemic, most of the research on
the pandemic has focused on urban areas. In
Missouri, there is no formal model to understand
how the flu spread outside of the two metropol-
itan areas, Kansas City and St. Louis. Here, we
present results of an investigation into the hypoth-
esis that human activity along the Mississippi
and Missouri Rivers aided in the proliferation of
the 1918-1920 Influenza epidemic. To test this,
we collected data from death records for individ-
uals dying of influenza or related diseases (like
pneumonias) between January 1918-December
1920 in 15 Missouri counties. The data does not
convey a unidirectional geographic pattern of
spread along either the Missouri or Mississippi
Rivers, likely due to the complex railroad network
and other transportation routes present then.
Most of these rural Missouri counties experi-
enced a very small first pandemic wave in spring
1918, a large second wave in the fall of 1918,
and a generally small third wave in the spring of
1919. The "echo” wave in the spring of 1920 was,
unexpectedly, highly variable, and in some coun-
ties larger than any preceding epidemic wave. In
conclusion, the data does not support our initial
hypothesis that rivers were the primary method
of transportation of influenza. Future research
focusing on the role of railroads and overland
transportation may reveal clearer geographic
patterns of spread.

Funding for this project was provided through the

University of Missouri’s Ronald E. McNair Post-
baccalaureate Achievement program.

Decontaminating Dental Calculus for
Ancient Starch Research

SIOBHAN CLARKE, MARIA SOTO, JAMIE INWOOD
and JULIO MERCADER

Anthropology & Archaeology, University of Calgary

Starch  contamination  of  archaeological
material, occurring through entombing soils,
excavation equipment and techniques, and labo-
ratory processing, is a known obstacle within
archaeology. Thus, the need to establish authen-
ticity is motivating researchers to improve upon
classic protocols. The objective for this study
was to use controlled laboratory conditions to
determine if contaminant starch can be reliably
removed from artificially created calculus, while
preserving the integrity of both the calculus
matrix and non-contaminant starch.

Our methodology consisted of five sequential
steps: i) testing and understanding the decon-
tamination efficiency of various concentrations
of EDTA, hydrochloric acid, sodium hydroxide,
calcium chloride, and alpha-amylase over time, ii)
preparation of artificial calculus by co-precipitating
ammonium phosphate, calcium chloride, and
potato starch, iii) contamination of the synthetic
calculus with corn starch and glycine, iv) decon-
tamination, and v) decalcification.

This research is the first attempt at creating
synthetic calculus to systematically test decon-
tamination protocols for ancient starch research.
Our results show that a treatment of 2% w/v
solution of sodium hydroxide for 24 hours will
fully disrupt contaminant corn starch that are
adsorbed on the surface of the artificial calculus,
while preserving entrapped potato granules and
the leaving the matrix itself fully intact. Future
avenues of investigation include determining the
physical or chemical mechanisms that protect
completely encased starch granules from gelat-
inization, and the application to archaeological
dental calculus.

This research was fully sponsored by the Canadian

Social Sciences and Humanities Research Council under
its Partnership Grant Program no. 895-2016-1017

Shifts in biology and mental health among
Hispanic immigrant mothers and children
in Nashville, TN before and after the 2016
presidential election

ELIZABETH S. CLAUSING and AMY L. NON
Anthropology, University of California, San Diego

This study is an investigation of how immigra-
tion-related stress may impact the biology and
health of Hispanic immigrant mothers and chil-
dren, considering recent increases in divisive
rhetoric and policies towards U.S. immigrants.
This project involves comparison of biological
samples and interview data in Nashville, TN from
two time points spanning 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. Biological samples and data were collected
(saliva, BMI, hair, and blood pressure) from chil-
dren and mothers for genetic, epigenetic, and
hormonal analyses to determine the biological
consequences of exposure to immigrant-related
stress. Using mixed-methods, we analyze
perceived stressors, mental health, and buffering
factors from mothers and children in relation to
hair cortisol and epigenetics. Mothers report high
levels of depressive symptoms (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 < 0.007) in the mothers. At baseline,
we see significant negative associations between
optimism (B = -0.08; p-value = 0.03) and duration
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inU.S. (B =-0.07; p-value = 0.02) with hair cortisol,
and we expect similar results at follow up. We
also expect lower levels of DNA methylation at
two stress-related genes (glucocorticoid receptor
and serotonin transporter) with greater levels
of stress over time. Dramatic changes in stress
over time can have traumatic biological conse-
quences, especially for these already vulnerable
families.

Funding Citation: Funds provided by the Chancellors
Research in Excellence Scholars at UCSD (Application #
4-G021) and Foundation for Child Development (VU-14).

A natural history of the femoral neck

ALEXANDER G. CLAXTON
Anthropology, Boston University

The modern human femoral neck differs from
that of our closest living relatives both exter-
nally and internally. These differences are in
part thought to be indicative of the relatively
stereotyped character of hip arthrokinematics
in normal human locomotion, whether through
evolutionary or bone functional adaptation. It will
be helpful to put the human proximal femur into
a larger evolutionary and developmental context
to better understand how the human condition
conforms to larger patterns in proximal femoral
morphology and locomotion. A femoral neck
evolved independently in at least two tetrapod
lineages (archosaurs and mammals), roughly
corresponding with a shift to a more parasagittal
hind limb posture. However, the extremely prom-
inent femoral neck present in multituberculates,
who are often reconstructed as semi-sprawling,
demonstrates that it is not inherently connected
to hip parasagittalism. The two primary proximal
femoral morphotypes in modern mammals, coxa
recta and rotunda, roughly correspond to the
range of motion at the hip. These morphotypes
are congruent with the patterns of epiphyseal
ossification (“coalesced” and “separate”). It has
been assumed that those mammals with the
‘coalesced/recta” condition possess the primitive
mammalian state and that those with “sepa-
rate/rotunda” are derived. Observations from
the mammalian fossil record and ontogeny call
this assumption into question. In addition, there
are cases within modern taxa that indicate an
apparent reversal to “coalesced/recta” from the
‘separate/rotunda” condition and vice versa.
Modern humans, though “separate/rotunda,’
have some features in common with “coalesced/
recta,” including thin superior femoral neck cortex.
Care should be taken when interpreting femoral
neck traits.

The Wild Primate Microbiome Partially
Protects Against Obesity
JONATHAN B. CLAYTON'22, DIMITRIOS

SIDIROPOULOS', GABRIEL AL-GHALITH', TONYA
WARD', ROBIN SHIELDS-CUTLER', ABIGAIL
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JOHNSON', PAJAU VANGAY', RAN BLEKHMAN'?,
PURNA KASHYAP*, AMANDA RAMER-TAIT® and
DAN KNIGHTS™®

"University of Minnesota, Minneapolis, MN, USA,
2GreenViet Biodiversity Conservation Center,
Danang, Vietnam, *Primate Microbiome Project,
Minneapolis, MN, USA, “Mayo Clinic, Rochester,
MN, USA, SUniversity of Nebraska, Lincoln, NE, USA

The gastrointestinal tract hosts trillions of
bacteria that together form the gut microbiome.
Metabolic diseases such as obesity and diabetes
are correlated with shifts in microbiome compo-
sition and have been on the rise in Westernized
countries. At the same time, Westernized diets
low in dietary fiber have been shown to cause
loss of gut microbial diversity. However, a mech-
anistic link between microbiome composition,
loss of dietary fiber, and obesity is still lacking. We
used nonhuman primates (NHPs) to study the
effects of lifestyle disruption on gut microbiome
composition. Captive NHPs are typically exposed
to low-fiber diets and tend to have human-associ-
ated microbiota. In order to explore interactions
between the gut microbiota and dietary fiber, we
transplanted captive and wild primate gut micro-
biota into germ-free mice and then exposed them
to either a high- or low-fiber diet. We found that
the group receiving captive primate microbiota
became obese, regardless of diet, and had higher
levels of circulating inflammatory cytokines, while
mice receiving a high-fiber diet and wild primate
microbiota remained healthy. Using 16s rRNA
gene sequencing we identified key bacterial taxa
in each group, specifically a high abundance of
Bacteroidetes in captive-donor mice and a higher
abundance of Firmicutes in the wild-donor mice.
These results suggest that wild NHP micro-
biota could serve as a reservoir for potentially
protective therapeutic microbes effective in
cross-species transplants.

Funding sources included Margot Marsh

Biodiversity Foundation, Mohamed bin Zayed SCF;
PharmacoNeurolmmunology Fellowship (NIH

T32 DA007097-32) awarded to JBC, and the UMN
Undergraduate Research Opportunities Program grant
awarded to DS.

Geospatial distributions of trace metals
found in 17" and 18" Century New York
African Burial Ground grave soil samples
using XRF technology

CARTER CLINTON', CANDICE DUNCAN?, HASAN
JACKSON? and FATIMAH JACKSON'

"Biology, Howard University, 2Environmental
Science and Technology, University of Maryland,
3Geographical Information Systems, NASA

The W. Montague Cobb Research laboratory at
Howard University currently houses a collection
of New York African Burial Ground (NYABG) soil
samples. It consists of 92 samples derived from
59- cadaver associated burials interred during the
17" and 18" centuries in lower Manhattan. In this
study, we undertake trace metal and geospatial

analyses to explore the range of factors that influ-
ence the lifestyles and the environmental factors
of this historic NYABG population. X-ray fluores-
cence (XRF), a non-destructive, semi-quantitative
technology allows us to identify between 15 and
19 elements per sample. Due to limitations of
control data or standard reference material we
confidently report findings for calcium, stron-
tium, arsenic, zinc, and copper. Combinations
of these elements further our understanding
of West African cultural practices, diets, and
local 18" century pottery factories. Our data
show elevated levels of strontium (>7x) in burial
samples potentially indicating a heavy vegeta-
tive diet of individuals. The observed decrease
in copper concentrations as depth increases
(R?= 0.703) suggests the source is a post burial
contaminant. We also see prominent trend-
lines in copper, arsenic and zinc concentrations
which can be discerned using our geospatial
data. With geographical information systems
(GIS) we determine the importance of increased
concentrations in cluster burials and increasing/
decreasing trends across the burial ground site.
Typically, XRF is used in archaeological research,
making this work the first of its kind to use the
technology to support human existence in burial
soil. We aim to introduce the effective use of XRF
in bioanthropological studies.

This study was funded by the Sigma Xi Grant-in-Aid of
Reseach and Nation Geographic's Explorer Grant.

Association of MAOA and HTTLPR genetic
variants, trauma, resilience, and psychoso-
cial outcomes in Syrian refugee youth
CHRISTOPHER J. CLUKAY'?2 RANA DAJANIE, DIMA
HAMADMAD? KRISTIN HADFIELD®, CATHERINE
PANTER-BRICK® and CONNIE J. MULLIGAN'?
'Anthropology, University of Florida, 2Genetics
Institute, University of Florida, *Biology and
Biotechnology, Hashemite University, “Taghyeer
Foundation, Taghyeer Foundation, *School of
Biological and Chemical Sciences, Queen Mary
University of London, *Anthropology, Yale University

Genetic influences on responses to psycho-
social stress and trauma is a topic of great
import. For refugee populations, the impact of
stressful adversity on their health and develop-
ment is particularly important to understand.
The MAOA gene and HTTLPR region of the sero-
tonin transporter gene (HTT), in association with
childhood adversity, have been previously linked
to aggressive behavior and depression, respec-
tively. However, few studies have examined the
combined effect of genetic variants and protec-
tive factors, such as resilience, on response to
trauma exposure.

We tested Syrian refugees for associations
between trauma exposure, resilience, genetic
variants, and six measures of psychosocial
stress and mental health. Data were collected
from a cohort of 399 Syrian adolescents (ages 12

-18), forcibly displaced to Jordan as a result of the
ongoing war. Buccal swabs, sociodemographic
data, and mental health measures were collected
over three time points (baseline, ~10 weeks, ~52
weeks). Levels of resilience that captured indi-
vidual, interpersonal, and social resources were
measured for a subset of the sample (n = 320).
Using multilevel modeling, MAOA exhibited a
direct effect on scores on the Perceived Stress
Scale (PSS) (p = 8.6 x 10%) in males only. However,
when resilience was added to the model, the
associations of MAOA and trauma with PSS were
attenuated, suggesting the importance of resil-
ience above other factors. No associations with
any of the six psychosocial measures were found
with HTTLPR. This work highlights the value of
longitudinal research that integrates genetic and
self-reported data on psychosocial health and
resilience.

Funded by University of Florida, Elrha’'s Research for
Health in Humanitarian Crises (R2HC) Programme
(Wellcome Trust and UK Government), National Science
Foundation Graduate Research Fellowship (DGE-
1315138 and DGE-1842473).

Assessing hominin hips using ilium
cross-sectional shape

ZACHARY COFRAN!, CAROLINE VANSICKLE?,
DANIEL GARCIA-MARTINEZ? CHRISTOPHER S.
WALKER* and BREANNA PIERCY'
TAnthropology Department, Vassar College,
2Department of Anatomy, A.T. Still University,
SPACEA, Université de Bordeaux, “Department of
Molecular Biomedical Sciences, North Carolina
State University

The ilium has undergone drastic change through
human evolution due to the adoption of obligate
bipedal walking. Fossil hominin hips are often
poorly preserved, missing most or much of the
iliac crest. This study tests whether a two-dimen-
sional cross-section of the iliac blade, which can
be obtained from many fossil ilia, can serve as
a proxy for iliac crest shape in living and fossil
hominins.

We quantify iliac crest and cross-section
shape in an ontogenetic series of humans and
Australopithecus africanus (MLD 7 and Sts 14),
using geometric morphometric techniques. The
cross-section is defined by 20 sliding semiland-
marks connecting the anterior- and posterior
inferior iliac spines, perpendicular to the long
axis of the iliac blade. The crest is defined by 11
semilandmarks between the anterior- and poste-
rior superior iliac spines. We examine covariation
between crest and cross-section shapes using
two-block partial least squares (PLS) analysis.

Error analysis shows that the proposed
cross-section can be reliably reproduced. lliac
crest and cross-section are significantly corre-
lated in PLS dimension 1 (RV coefficient = 0.71,
explaining 67% of covariation). Juveniles are
characterized by higher PLS scores, associated
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with more elliptical cross-sections and rela-
tively straighter crests. Adults are characterized
by slightly narrower cross-sections and more
sigmoid crests, due in part to development of
the cristal tubercle. Australopithecus africanus
PLS scores fall at a "hyper-juvenile” extreme of
the human PLS trajectory. Results show that iliac
cross-section shape may be useful for analyzing
and even reconstructing fossil ilia.

The role of social interaction and nearest
neighbor preferences in juvenile Alouatta
palliata social development

ELIZABETH M.C. COGGESHALL'S, AMY L.
SCHREIER'?%, CARRIE MERRIGAN-JOHNSON?** and
LAURA M. BOLT®*

"Department of Anthropology, Central Washington
University, 2Department of Biology, Regis University,
3Maderas Rainforest Conservancy, “Department of
Anthropology, University of Toronto at Mississauga,
SDepartment of Anthropology, University of Toronto

Primates’ extended juvenile period allows essen-
tial time for socializing that may help develop
social skills necessary for survival and reproduc-
tion in adulthood. While juveniles continue to rely
on their mothers after weaning, they also explore
independently and socialize with others to build
relationships. In this study we examine juvenile
Alouatta palliata social behavior and nearest
neighbor preferences. We hypothesize that juve-
niles will (1) spend more time engaged in social
behavior than adults and (2) will demonstrate a
spatial preference for adult females compared
to other age-sex classes because females are
known to facilitate social development more than
males or other juveniles. This study took place at
the La Suerte Biological Research Station, Costa
Rica from May-August 2018. We conducted scan
sampling of focal juveniles, adult females, and
adult males to collect data on activity and nearest
neighbor distance and identity. As predicted,
juveniles spent significantly more time in social
behavior (3.4% of the time) than both adult
females (0.5%) and adult males (0.1%). Juveniles
were significantly more likely to be nearest neigh-
bors with adult females (66.4% of the time) than
with adult males (10.4%) or other juveniles (7.5%).
In addition, juveniles were significantly closer to
adult females (1.6m) than adult males (2.8m),
but there was no difference between juveniles’
proximity to adult females compared to other
juveniles (1.5m). These results suggest that the
juvenile period allows for increased social time
and that juveniles rely on their mothers and other
adult females for social opportunities, including
social access to other juveniles.

Evolutionary origin of skeletal tissues:
dissecting “homology” at the morpholog-
ical, cellular, and molecular genetic levels
MARTY COHN, LESLIE SLOTA, DAVYS LOPEZ,
GUANGJUN ZHANG and OSCAR TARAZONA
Dept. of Molecular Genetics & Microbiology; Dept

of Biology; UF Genetics Institute, University of
Florida

The use of shared morphological characters to
infer phylogenetic relationships among primates
and other organisms has long been plagued by
the challenge of distinguishing homology from
homoplasy. Comparative developmental studies
have shown that homologous mechanisms (e.g.,
genetic circuits present in the LCA) can underlie
the parallel evolution of non-homologous (homo-
plastic) structures. Cartilage, which forms most
of the embryonic skeleton, is generally consid-
ered to be a vertebrate synapomorphy. However,
classical zoological studies described enigmatic
cartilage-like tissues in numerous invertebrates.
Vertebrate cartilage consists mostly of type Il
collagen, encoded by the Collagen2al gene. We
showed previously that the Collagen2al gene
regulatory network was present in stem verte-
brates and may have been critical for evolution of
the vertebrate cartilaginous skeleton. We went on
to investigate the structure and development of
cartilage-like tissues in two protostomes, cuttle-
fish (a cephalopod mollusk) and horseshoe crab
(an arthropod). We find that protostome and
deuterostome (vertebrate) cartilage shares struc-
tural and biochemical properties, and that the
molecular mechanisms of cartilage development
are extensively conserved, from initial induction
of chondroprogenitor cells to synthesis of carti-
lage matrix. These findings suggest that the
chondrogenic gene regulatory network evolved
in the common ancestor of bilaterally symmet-
rical animals (Bilateria). Although cartilaginous
tissues evolved in parallel in the major lineages
of Bilateria, and, therefore, are not homologous
at the structural/morphological level, our results
reveal deep homology of the genetic program
for cartilage development. We suggest that
activation of this ancient core chondrogenic
network underlies the parallel evolution of carti-
lage tissues in ecdysozoa, lophotrochozoa and
deuterostomia.

Image processing techniques for
extracting complex three-dimensional
cortical pore networks from high-res-
olution micro-computed tomography
(micro-CT) images of the human femoral
neck and rib

MARY E. COLE', SAMUEL D. STOUT' and AMANDA
M. AGNEW'?

'Anthropology, The Ohio State University, 2Skeletal
Biology Research Lab, The Ohio State University
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Columns of new bone tissue retain central pores
that extend the vascular network to nourish bone
cells. Cortical porosity increases and converges
during aging, causing bone loss and increased
fracture risk. Micro-computed tomography
provides a three-dimensional reconstruction of
this complex, highly interconnected pore network,
and can visualize how porosity changes due to
varying mechanical and physiological stimuli
over the lifespan. Most segmentation methods
for microCT images separate bone and space
by globally restricting the visible pixel brightness
range. This approach excludes faintly outlined
pores and trabecular margins, and cannot distin-
guish cortical pores and trabecular cavities within
the ambiguous endocortical region. We devel-
oped custom macros for Imaged (NIH) and CTan
(Bruker) that overcome these image processing
challenges. An age series of cadaveric human
midshaft fourth ribs and distal femoral necks
were imaged in a HeliScan Micro-CT at voxel size
6.417 um for a 10 mm sample thickness. Slice
histograms were normalized and restricted to
a set pixel brightness range in Imaged. A CTan
macro imposed a Gaussian blur, an adaptive
threshold mean of the minimum and maximum
pixel brightness, and despeckling that extracted
virtually all visible pores. After axial reslicing and
femoral neck column merging in AvizoFire 8.1, a
custom CTan macro automatically estimated the
endosteal boundary to separate marrow-adja-
cent pores from trabecular cavities, generating a
stack of isolated cortical pore spaces. Preliminary
analysis of the rib of a healthy 34-year-old male
indicates 16.3% cortical porosity by volume at
the midshaft, with the largest cortical pore meas-
uring 0.082 mmé.

Research was supported by the U.S. Department of
Justice, Office of Justice Programs, National Institute
of Justice under award number 2077-MU-CX-0009. The
content is solely expressed by the authors.

Biomarkers of cardiac health across the
lifespan in wild-born chimpanzees (Pan
troglodytes)

MEGAN F. COLE' and ALEXANDRA G. ROSATI?
"Department of Anthropology, University of New
Mexico, 2Department of Psychology, University of
Michigan, *Department of Anthropology, University
of Michigan

Aging processes in chimpanzees (Pan troglo-
dytes), our closest living relative, are crucial to
contextualize the evolution of human health
and longevity. Cardiovascular disease is a major
source of mortality in humans, and therefore
a key issue for comparative aging research.
However, most work to date on cardiac health in
chimpanzees has examined laboratory-housed
populations. Importantly, risk factors for heart
disease in humans, including obesity and elevated
blood lipids, are lower in small-scale societies
characterized by markedly higher physical activity
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level and better diet compared to Western popu-
lations, and this difference can be exacerbated
during aging. Thus lifestyle may also be an impor-
tant factor shaping cardiac health in other apes.
Due to a more naturalistic diet, ranging space,
and social context, wild-born chimpanzees living
in African sanctuaries are a more evolutionari-
ly-relevant population for understanding human
health and aging. We measured body weight
and blood lipids in semi-free-ranging chimpan-
zees (n=50) living at Ngamba Island Chimpanzee
Sanctuary in Uganda during routine veterinary
checks and compared them to data from US labo-
ratory chimpanzees (n=471, from the Primate
Aging Database). We found that chimpanzees at
Ngamba exhibited lower body weight compared
to lab-living chimpanzees (linear mixed models
account for age and sex: n=9001 observations,
¥?=69.84, p<0.001). Sanctuary chimpanzees also
showed lower total cholesterol levels (n=2985
observations, ¥?=49.37, p<0.001). These dispar-
ities increased with age: whereas sanctuary
and lab-living chimpanzees had similar profiles
as juveniles, they increasingly differed over the
lifespan. Our findings support the hypothesis that
lifestyle can shape health indices in chimpanzees,
particularly during aging.

This study was funded by the National Institute on

Aging of the National Institutes of Health (Award
TROTAG049395-01).

To be or not to be MZ or DZ: Diagnosing
zygosity in South Australian white twins
from nonmetric crown traits

STEPHANIE J. COLE, KRISTEN A. BROEHL, LAURA
E. CIRILLO, SAVANNAH HAY, DORI KENESSEY, ROSE
L. PERASH, TATIANA VLEMINCQ-MENDIETA and G.
RICHARD SCOTT

Anthropology, University of Nevada, Reno

The Turner-Scott Dental Anthropology System
(ASUDAS) has been widely used in biodistance
studies. When used in twin studies to investigate
genetic and environmental influences on crown
morphology, researchers find dental traits are
largely under genetic control but note environ-
mental and epigenetic influences play aroleintrait
expression. Here we use the Turner-Scott system
to predict the zygosity of South Australian white
twins based on trait-score consistency between
twin pairs. Photos of 222 dental casts from 111
twin pairs were used to evaluate zygosity. Eight
observers with various levels of experience were
assigned a subset of 14 traits. To reduce scoring
bias, individuals were assessed independently
of their twin. After scoring was complete, trait
scores were compared between twin pairs to
make a zygosity estimate. A second estimate
was obtained using overall gestalt, in which all
information was considered. Trait and overall
gestalt zygosity estimates were compared to the
known zygosity of each twin pair to determine the
accuracy of dental traits in estimating zygosity

relative to that obtained from overall gestalt.
Accurate zygosity estimates from trait scores
ranged from 51.3% to 74.6%, while zygosity esti-
mates using overall gestalt ranged from 66.7%
10 92.7%. With one exception, observers attained
higher accuracy using overall gestalt. While trait
scores are useful in zygosity diagnosis, addi-
tional information on tooth shape and eruption
improves diagnostic accuracy. For both methods
of zygosity estimation, error was commonly in
the direction of diagnosing monozygotic twin
pairs as dizygotic.

Research on South Australian white twins was funded
in part by grants from the National Health and Medical
Research Council of Australia, Australian Dental
Research Foundation, and Wellcome Trust, UK.

Restructuring our idea of individual func-
tion and community participation: The ICF
model in paleopathology

LARISSA COLLIER!, LEAH LOWE' and CHIARA
VILLA?

"Physical Therapy, University of Central Arkansas,
2Section of Forensic Pathology, Department of
Forensic Medicine, University of Copenhagen

The aim of this research is to demonstrate the
feasibility of using the World Health Organization's
International  Classification of  Functioning,
Disability and Health (ICF) as a contemporary
framework to explore and conceptualize the likely
health, function, and disability of individuals in the
past. Developmental dysplasia of the hip (DDH) is
a joint disorder of the hip socket that can cause
joint pain, joint dislocation, and arthritis over time.
Two individuals from the Roman Iron Age ceme-
tery of Simonsborg on the island of Zealand,
Denmark display unilateral DDH and significant
atrophy of the pelvis and lower limb bones on the
affected side. Gross analysis and measurements
are supplemented with CT scans to assess bone
morphology and function.

Using the ICF and CT analysis, we can propose
a descriptive profile of the individuals’ function
and disability which considers the interactions
of DDH (the health condition) with the personal
and environmental factors likely consistent with
the Roman Iron Age. These interactions will be
described through an analysis of body functions
and structures, contextual assessment that
explores these individuals’ ability to engage in
activities of daily life, and their potential quality
of life determined by the individuals' potential
level of participation in home and community.
The ICF model and analysis of bone morphology
and structure provides the framework to merge
archaeological context with contemporary
anatomical and functional knowledge and to help
conceptualize the effect of disability on the daily
life and community interactions in the past.

The effects of morphometric protocol on
morphological integration statistics: a
case study in scapulae

MARK A. CONAWAY, HYUNWOO JUNG and
NOREEN VON CRAMON-TAUBADEL

Buffalo Human Evolutionary Morphology Lab,
Anthropology, University at Buffalo

Research on integration in the postcranium
of macaques has yielded different integration
values among elements. However, the extent
to which these results are due to differences in
the morphometric quantification of shape is
unclear. Here, we explore the effect of morpho-
metric protocol on a single skeletal element:
the scapula. Landmark data were collected
on 3D scans of scapulae of 20 adult Macaca
fascicularis, and Gorilla gorilla. Each scan was
landmarked twice, first with anatomical (n =
13) and then sliding semilandmarks (n = 22, 4
curves). Both landmarking protocols character-
ized previously identified developmental modules
of the hominoid scapula (the glenoid, coracoid,
and blade-acromion). Five comparable datasets
were created, each containing 78 traits. The first
contained the 78 pairwise distances among 13
anatomical landmarks, and the other four data-
sets were randomly selected from 231 possible
interlandmark distances when semilandmarks
were included. The Integration Coefficient of
Variation (ICV) and Magnitude of Integration (r?)
were calculated for each dataset. Distributions
of these statistics were created via a resampling
protocol and results were compared statisti-
cally via pairwise Mann-Whitney U tests with
Bonferroni correction.

Within semilandmark datasets, values for both
measures of integration were found to be statis-
tically lower than those acquired solely from
anatomical landmarks. Consistent with previous
research, ICV values were most sensitive to
average multivariate correlation amongst traits,
rather than the number of traits. This suggests
that the method of shape quantification can
have a significant impact on the assessment of
morphological integration, and should be consid-
ered carefully in future studies.

Dental Fracture Mechanics: What broken
teeth can reveal about diet and feeding
behavior

PAUL J. CONSTANTINO™ and BRIAN R. LAWN?
'Biology, Saint Michael's College, 2Materials
Measurement Laboratory, National Institute of
Standards and Technology

Dental Fracture Mechanics (DFM) is the appli-
cation of fracture mechanics theory to the study
of tooth evolution and adaptation. For the past
decade, this approach has been used to study
how teeth break, deduce the mechanisms that
evolution has devised to protect teeth from
fracture, and examine how these mechanisms
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vary among vertebrate species, both extant and
extinct. It has been applied to the study of broad
trends in mammalian dental evolution, as well as
detailed studies of particular taxa such as sea
otters. DFM also has implications for human
dentistry. It has revealed how small cracks inside
human teeth that arise during development may
actually protect the teeth from catastrophic
failure later in life, and it elucidated a mecha-
nism whereby induced cracks in human teeth
can actually “self-heal” to limit further damage.
Here, we review the basic premise of DFM and
draw attention to some of its diverse applica-
tions. As a specific case study, we present new
data to highlight the role of DFM in extracting
dietary information from tooth chipping in fossil
hominins. For example, while tooth chipping
shows that Paranthropus boisei could generate
the highest bite forces (> 3000 N) of any fossil
hominin examined thus far, it also reveals that R
boisei did not regularly use that force to consume
hard objects (chipping frequency per tooth of
4.4%). These results support those derived using
dental microwear texture analysis, and point
to P boisei as a consumer of softer, tougher
vegetation.

First complete primate skull from La
Venta, Colombia

SIOBHAN B. COOKE™?, LAUREN B. HALENAR-
PRICE?3, LAURA STROIK*, ANDRES LINK® GUSTAVO
A. GIRALDO CORREA?®, BRIAN SHEARER?’%, RYAN P.
KNIGGE® and MELISSA TALLMAN?#

Center for Functional Anatomy and Evolution,
Johns Hopkins University School of Medicine,
2NYCEP Morphometrics Group, New York, NY,
3Department of Biology, Farmingdale State College,
SUNY, “Department of Biomedical Sciences, Grand
Valley State University, SDepartment of Biology,
Universidad de Los Andes, ®Department of Geology,
Universidad de Caldas, "Department of Cell

Biology, New York University School of Medicine,
8Department of Anthropology, The Graduate

Center, CUNY, °Department of Orthopaedic Surgery,
University of Missouri, Columbia

We describe the first undistorted platyrrhine
skull recovered from La Venta, a Middle Miocene
Colombian paleontological site. The specimen
was surface collected from ~13.3-13.7 Ma sedi-
ments and is a member of the pitheciid genus
Cebupithecia. The cranium and mandible, which
were cemented together with matrix, were pCt
scanned and digitally cleaned. Three-dimensional
landmarks were placed on major cranial and
dental features and analyzed using three-di-
mensional geometric morphometric  (3DGM)
techniques.

Fossil primates from La Venta are mostly known
from dental or mandibular remains and have
similar morphology to extant genera. Dentally,
the specimen has procumbent, narrow lower inci-
sors and upper and lower molar cusps that are
positioned at the edge of the occlusal surface

creating wide basins. Dental shearing crest devel-
opment is moderate and similar to that of the
frugivorous genus Callicebus; incisor morphology
is consistent with sclerocarp foraging. In land-
mark analyses of molar shape, it falls close to
Cebupithecia sarmientoi.

In terms of cranial shape, this fossil lies outside
the range of extant variation and is relatively
de-encephalized like other early platyrrhines;
however, it is closest to the distribution of extant
pitheciids. A wide interorbital distance, prog-
nathic midface, and rounded palate are all similar
to Callicebus. These characteristics indicate that
while dental morphology was already derived
by the Middle Miocene, a more primitive cranial
shape was retained. Previously discovered
postcranial remains from Cebupitheciaare also
generalized. Thus, we propose that a transition
to sclerocarp foraging was the was the earliest
“step” towards modern pitheciid morphology.

National Geographic Society/Waitt Grant W387-15;
GVSU Center for Scholarly and Creative Excellence

Animal models as a platform to probe the
spatio-temporal coordination of cortical
remodeling and its functional significance

DAVID ML. COOPER’, KIM HARRISON', BEVERLY
HIEBERT' and JANNA ANDRONOWSK?

TAnatomy, Physiology and Pharmacology,
University of Saskatchewan, 2Biology, University of
Akron

The complex heterogeneous microarchitecture
of cortical bone was first described over 300
years ago and subsequent inquiry has revealed
its dynamic nature. Changes progressively
superimposed in the cortex over the lifespan,
brought about by the process of remodeling, have
presented analytical opportunities in Biological
Anthropology including age estimation, assess-
ment of functional adaptation, and the diagnosis
of disease. While the dynamic nature of cortical
bone microarchitecture has long been appre-
ciated, our knowledge of how the remodeling
process is locally regulated in space and time
remains rudimentary. Key factors limiting our
understanding include relatively little information
regarding the 3D microarchitecture of cortical
bone and a complete lack of dynamic longitu-
dinal spatio-temporal (4D) information. Individual
remodeling events have never been followed over
time, or directly observed in situ and in vivo. To
address this limitation we have undertaken a
research program at the Canadian Light Source
synchrotron aimed at combining animal models
of elevated cortical bone remodeling with in
vivo high resolution phase contrast micro-com-
puted tomography imaging. Initial experiments
focused on rats are now transitioning to those
utilizing rabbits, since this larger model has
cortical microarchitecture which more closely
resembles that of humans. The proof-of-principle
experiments presented here have established
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that remodeling-related resorption events can be
resolved and tracked over subsequent imaging
sessions. This advance has set the stage for
direct testing of hypotheses related to localized
coordination of remodeling including the steering
of the resorption events that initiate new osteon
formation as well as stimuli related to osteon
morphology and dimensions.

Dispersal decisions in monogamous owl
monkeys (Aotus azarae): How ecological
and social factors influence the timing of
natal dispersal

MARGARET K. CORLEY and EDUARDO
FERNANDEZ-DUQUE

Anthropology, Yale University

Thetiming of natal dispersal may be highly flexible
and dependent upon a variety of ecological and
social factors. Understanding proximate factors
that influence when individuals leave their group
can provide insight into ultimate explanations of
dispersal patterns in a species. We investigated
social and ecological factors associated with
the age and timing of natal dispersal in socially
monogamous owl monkeys (Aotus azarae) in
the Argentinean Gran Chaco. Specifically, we
constructed multivariate models to examine how
proximate factors, namely adult replacements,
births, group size, and environmental variables
such as rainfall (as proxies of resource abun-
dance) explained variation in the age and timing
of dispersal for 129 individuals from 26 different
social groups monitored 1997-2016. Timing
was highly flexible (age range = 1.7-5.3 years),
but all individuals left their natal group prior to
reproducing. Experiencing an adult replacement,
particularly the replacement of a same sex adult
as a subadult, was associated with dispersal.
Dispersals were concentrated in the spring and
early summer, but individuals were more likely to
depart outside of this preferred season if there
had been a recent infant birth in their group and
if there was less than average rainfall, and thus
increased resource scarcity, during the fall/winter
season. Our results suggest that inbreeding and
competition avoidance may explain dispersal in
different circumstances. Including individuals
that disappeared produced somewhat different
results from analyses limited to individuals with
confirmed dispersals. Our findings suggest that
researchers should be cautious when drawing
inferences about dispersal from the disappear-
ances of offspring alone.

Funding: NSF-BCS-0621020, 1503753, 1279368,
1232349, 1503753, and 1540255.
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Variation of Skeletal Growth and
Development Patterns in Populations with
Diverse Socio-Economic Backgrounds
LOUISE K. CORRON', KYRA E. STULL"? and YUERAN
YANG®

"Department of Anthropology, University of Nevada,
Reno, 2Department of Anatomy, University of
Pretoria, *Department of Psychology, University of
Nevada, Reno

Intrinsic (e.g. genetic) and/or extrinsic (e.g.
disease, environment, quality of life) factors
produce population differences in skeletal growth
and/or developmental indicators, which are used
to study subadults in biological anthropology.
This comparative study on growth and develop-
ment variability aims to evaluate the extent of
these divergences and their expression in various
populations.

Growth and development indicators from four
modern samples of children aged birth to 15
years of known age and sex from Colombia
(N=57), France (N=581), the United States
(N=880), and South Africa (N=174) were
compared. Indicators include measurements and
epiphyseal fusion stages of the long bones and
the pelvis. Each country is characterized by the
Human Development Index (HDI) and the Gini
coefficient, which capture country-level differ-
ences in socio-economic status (SES) and wealth
equality levels, respectively. MANOVAs and hier-
archical linear models (HLMs) were used on the
indicators and country-specific parameters to
account for variability at different levels and eval-
uate the impact of SES on each indicator.

Analyses suggested that the trends in metric
variables are significantly different among the
countries. HDI informs these differences more
than the Gini coefficient. The differences in long
bone growth primarily reflect differences in the
environment, but only become significant after
the age of 8 years. Epiphyseal fusion also demon-
strates population differences; countries with
higher HDI and lower Gini coefficients transition
to upper fusion stages earlier.

These findings provide a broader understanding
of the level of expression of growth and develop-
ment variability in populations presenting with
different genetic, environmental and socio-eco-
nomic backgrounds.

This research was funded by two federal grants (NIJ
2075-DN-BX-K409 and NIJ 2017-DN-BX-K144)

Polygenic Adaptation to Amazonian
Rainforest

CAINA M. COUTO-SILVA', KELLY NUNES', MARIA
CATIRA BORTOLINIZ, FRANCISCO M. SALZANO?
and TABITA HUNEMEIER!

"Department of Genetics and Evolutionary Biology,
University of Sdo Paulo, 2Departamento de
Genética, Universidade Federal do Rio Grande do
Sul

Humans have entered America, the last continent
to be peopled, ~15thousand years ago, andinless
than 2 thousand years, they quickly spread them-
selves into South America. American continent
presents a wide variety of harsh environments
so that different patterns of genetic adaptation
would be required for successful subsistence of
the first Americans. The Amazonian Rainforest
is one of the main ecoregions of the Americas,
and the native-Americans living there are yet
poorly studied. Here we propose to study the
genetics and demography of these people,
focusing on the analysis of natural selection. We
used ~600k SNP array data from 119 Brazilian
native individuals to asses population substruc-
ture and to infer natural selection. Population
Branch Statistics (PBS) has been applied — an
Fst-based selection test — using both Siberians
and East Asians from HGDP dataset as outgroup.
SNPs with the highest PBS values and corre-
sponding genes were reported. PBS results were
further supported by iHS (Integrated Homozigoty
Statistics), along with two cross-population tests
to contrast extended homozygosity haplotype
between populations (XP-EHH and Rsb). When
considering all Statistics applied for detecting
positive selection, we identified overlapping
genes participating in immune response, muscle
contraction, and cellular response to stress.
Additionally, we assess polygenic adaptation by
analyzing SNP networks under selection through
Signet R Package and BlockBuster Software. The
functions of the genes identified by linkage dise-
quilibrium and Fst-based approaches together
with preliminary results regarding polygenic
adaptation suggest that the immune system
had an essential role in Amazonian Rainforest
adaptation.

This project has been supported by FAPESE CAPES, and
CNPg.

Scapular retroversion asymmetry and
its correlates: New indicators of habitual
upper limb activities

LIBBY W. COWGILL" and SCOTT D. MADDUX?
TAnthropology, University of Missouri, Columbia,
2Center for Anatomical Sciences, University of
North Texas

Variation in humeral torsion, or the orientation of
the humeral head relative to the distal humeral
articular axis, has been linked to functional causes
in humans. Specifically, high levels of asymmetry
has been detected in populations engaged in
repetitive overhand throwing. In addition, studies
of overhand pitchers have shown that the glenoid
fossa of the scapula, which articulates with the
humeral head, displays corresponding changes
in angulation in order to maintain congruence
with the humeral head. This analysis explores
variation and asymmetry in glenoid retroversion,
a feature previously only documented in the clin-
ical literature.

Preliminary analysis was conducted on humeri
and scapulae of two Holocene human popu-
lations (n=69) and a small sample of Late
Pleistocene fossils (n=13). Asymmetry in glenoid
retroversion ranges from 0 to 22 degrees, with
89% of individuals showing higher levels of
retroversion on the right side. Asymmetry in
humeral torsion and glenoid retroversion are
positively correlated (r=0.444, p<0.001). In addi-
tion, although there is considerable overlap,
glenoid asymmetry is generally higher in the
fossil sample than in the Holocene groups. This
research suggests that like humeral torsion,
glenoid retroversion has a functional explanation.
While previous studies have highlighted links
between humeral torsion and habitual activities
such as overhand throwing, additional research
is needed to evaluate the shoulder girdle as an
integrated system.

Ancient DNA reveals genetic effects on
anthropometric phenotypes in Prehistoric
Europe

SAMANTHA L. COX"?, CHRISTOPHER B. RUFF® and
IAIN MATHIESON'

'Department of Genetics, Perelman School of
Medicine, University of Pennsylvania, 2Department
of Physical Anthropology, Penn Museum, University
of Pennsylvania, *Center for Functional Anatomy
and Evolution, John Hopkins University School of
Medicine

A fundamental consideration in human evolution
is the relationship between genetics, environ-
ment, and morphological plasticity in producing
phenotypic change. Ancient DNA, combined with
information about the genetic basis of anthro-
pometric traits from genome-wide association
studies (GWAS), allows us to separate these
effects. We analyzed genome-wide data from
1155 individuals (45,000-1000BP), along with
measurements from 2178 skeletons (34,000-
100 BP) in Europe to investigate the relationship
between genetic and phenotypic changes in
anthropometric traits. Using GWAS summary
statistics, we make genetic predictions of pheno-
type (height, sitting height, leg length, BMI, and
bone mineral density) and compare them with
observed data. In general, measured changes
follow—but are more extreme than—those
predicted by genetics. We show that the decrease
in stature from the Early Upper Paleolithic to
the Neolithic is predicted by genetics. Genetic
sitting height remains constant, consistent with
the observation that change in stature is driven
mainly by changesin leg, not torso, length. Genetic
heel bone mineral density decreases sharply
between the Mesolithic and Neolithic, as does
measured femoral cross-sectional diaphyseal
shape—which we interpret as parallel responses
to decreases in mobility. Geographically, there
is an E-W cline of decreasing stature during the
Mesolithic, consistent with genetic predictions.
In the Early Upper Paleolithic there is a N-S
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cline that is not predicted by genetics and may
reflect an environmental effect on development.
Our results reveal a significant contribution of
genetic change—driven by selection, admixture
or drift—to phenotypic change, in addition to the
consequences of morphological plasticity.

Funding was provided by the Alfred P Sloan Foundation
and the Charles E Kaufman Fund of the Pittsburgh
Foundation.

Geophagy in The Gambia: An exploration
of the motivators for eating earth among
men and women

JENNIFER DANZY. CRAMER', MAWDO JALLOW?,
JOSHUA D. MILLER® and SERA L. YOUNG*
'Sociology, Anthropology, General Studies,
American Public University System, 2Head of
Research & Development Unit, Department of
Parks & Wildlife Management- The Gambia,
3Department of Anthropology, Northwestern
University, “Department of Anthropology & Institute
for Policy Research, Northwestern University

Geophagy, the purposive consumption of earth, is
common in both human and animal populations
worldwide. Despite its high prevalence among
vulnerable populations (e.g. pregnant females),
the causes and consequences of geophagy
remain unclear. Indeed, the perceived motiva-
tions and norms that influence the expression of
geophagy have been little characterized outside
of East and Central Africa and the American
south. Available evidence suggests three poten-
tial roles of geophagy as: a medicament, a
micronutrient supplement, or a non-adaptive
behavior. Therefore, our goal was to conduct the
first study of geophagy in The Gambia, charac-
terizing the behavior and exploring associated
environmental and cultural factors in an area
where both humans and baboons have been
observed eating earth from the same sources.
We conducted 35 semi-structured interviews with
adults in 23 villages. Villages and participants
were selected as part of a larger study exam-
ining the human-primate interface; additional
sites were added through snowball sampling.
Participants were 18 to 65 years old; 30 were
women, 5men. Most participants (83%) identified
pregnancy as a motivating factor for consuming
clay because it was perceived to help with indi-
gestion, nausea, and vomiting. Some (8.5%)
reported that consuming clay helps other health
issues such as asthma, parasite infection, ulcers,
and general indigestion. No respondents indi-
cated nutritional value of geophagic earth. Stated
reasons for geophagy were consistent with the
medicament hypotheses. However, chemical and
mineralogical analyses and biological assays are
needed to rigorously test these hypotheses; these
are planned for future mixed-species studies.
Field research funded by an American Public University

System faculty research grant. Conference presentation
funded by American Public University System.

The dietary niche of blue, red-tailed and
hybrid monkeys (Cercopithecus mitis, C.
ascanius, and C. mitis x C. ascanius) in
Gombe National Park, Tanzania

SARAH H. CRAWFORD' and KATE M. DETWILER'?
"Department of Anthropology, Florida Atlantic
University, 2Department of Biological Sciences,
Florida Atlantic University

Gombe National Park, Tanzania, is home to six
diurnal primate species, which include Pan trog-
lodytes, Papio anubis, Piliocolobus tephrosceles,
and three guenon species (Tribe Cercopithcini).
This research represents the first multi-year
investigation of the dietary niche of Gombe's
Cercopithecus population, contributing to our
understanding of dietary overlap and distinctive-
ness among Gombe's sympatric primates. Our
study group is a mixed species hybrid group,
which consists of C. ascanius (n=29), C. mitis
(n=8), and C. ascanius x C. mitis hybrids (n=10).
We collected feeding data using ad libitum
observations as well as instantaneous scan
sampling at 30 minute intervals from July 2014
to March 2018. We defined feeding as an indi-
vidual consuming a species-specific plant part
or ingesting an invertebrate. In total, we collected
12,689 feeding records from 2,422 hours of
observation. We analyzed feeding records to
identify a total of 57 plant species in our group’s
diet. An overlap analysis showed 80% similarity
between the plant species of each sympatric
primates’ diet with the top 20 plant species of
our group. We also compared the frequency of
diet items in our group with other Cercopithecus
groups in East Africa, and found an unusually high
percentage of invertebrate eating (54%) in our
group. These findings suggest that invertebrates
are an important food resource for the Gombe
study group and insectivory may help facilitate
coexistence among primate species where there
is high dietary niche overlap.

Ancient proteomics analysis in the early
contact period, St. Catherines Island,
Georgia

FABIAN CRESPOQO', TIMOTHY CUMMINS?, MICHAEL
MERCHANT?, JON KLEIN?, LAUREN SPRINGS?®,
DEBORAH A. BOLNICK? CLARK S. LARSEN® and
DAVID H. THOMAS?

'Anthropology, University of Louisville, 2Medicine,
University or Louisville, *Anthropology, University
of Texas at Austin, “Anthropology, University

of Connecticut, SAnthropology, The Ohio State
University, *Anthropology, American Museum of
Natural History

Between AD 1565 and 1680, native communities
on St. Catherines Island experienced dramatic
cultural, social, and biological transformations
linked largely to circumstances of the arrival of
Europeans, the later establishment of the Mission
Santa Catalina de Guale, and eventually aban-
donment of the site. Previous bioarchaeological
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analyses of the mission population identified
dental and skeletal markers of physiological
stress and disease. Molecular studies are needed
to provide new insights on the formation of patho-
logical phenotypes in bone. Ancient proteomics
analysis offers a unique opportunity to document
the biochemical foundations of chronic physi-
ological stress and disease in past populations.
The objective of this study was to conduct the
first proteomics analysis of skeletal remains
recovered from the early Fallen Tree cemetery,
dating prior to the seventeenth-century mission.
Protein extraction and high-resolution mass
spectrometry was conducted on samples from
21 individuals interred at the Fallen Tree ceme-
tery. Bioinformatics analysis was performed
using gene ontology for protein identification and
molecular pathways. Results show robust protein
detection in all samples, with higher frequency of
collagen proteins. Molecular pathway classifi-
cation analysis reveals proteins associated with
integrin signaling pathways, blood coagulation
processes, and immune function. Mapping of
the Fallen Tree bone protein profile documents
a unigue biochemical landscape, having impor-
tant implications for health and quality of life in
this early post-contact setting. In particular, these
results allow biochemical and paleopathological
correlations, especially associated with stress
and chronic inflammatory responses during
the contact period among one of the first native
groups to interact with Europeans.

Funding: Funded by the St. Catherines Island Foundation,
NSF Award 1518079.

Who Pays the Costs of Cohesion?
Maintaining behavioral synchrony in
baboon troops on the move

MARGARET C. CROFOOT'?® and ROl HAREL'
"Department of Anthropology, University of
California, Davis, 2Animal Behavior Graduate Group,
University of California, Davis, 3, Smithsonian
Tropical Research Institute

When on the move, social animals must modu-
late their speed and coordinate their behavior
to stay in contact with other members of their
group. Due to differences in body size and loco-
motor capacity, some individuals are predicted
to have to walk faster (or slower) than their
preferred pace to stay together. Who pays these
costs of maintaining group cohesion? Using
GPS collars with integrated accelerometers, we
continuously tracked nearly an entire troop of
olive baboons (Papio anubis) in Laikipia, Kenya.
We identified the footfalls of walking baboons
from patterns of three-dimensional acceleration
and defined each group member’s ‘characteristic
walking profile’ based on the distribution of step
frequencies observed when they were walking
alone. When walking as part of a group, smaller
baboons increased their step frequency rela-
tive to their characteristic walking profile. Larger
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individuals also changed their locomotor behavior,
decreasing their step frequency during group
movement, but did so to a lesser degree. Further,
after controlling for position within the group,
smaller baboons had higher overall dynamic
body acceleration (ODBA), a measure which has
been shown to correlate with energy expenditure.
Together, these results suggest that for baboons,
collective  movement imposes costs which
are born disproportionately by smaller group
members. They also highlight the importance
of considering the role of movement capacity in
shaping a species’ movement ecology, and illus-
trate an approach for accomplishing this under
socially and ecologically relevant field conditions.

Furnding for this research was provided by National
Science Foundation (10S-1250895 and 111-1574174) and
David and Lucille Packard Foundation grants to MCC.

Behavioral markers of stress in separated
captive female and male ring-tailed lemurs
(Lemur catta)

CARMEN M. CROMER, LISA M. PACIULLI" and
JENNIFER L. VERDOLIN?

"Department of Biological Sciences, North Carolina
State University, 2Department of Wildlife, Fisheries,
and Conservation Biology, University of Arizona

In animals, stress is mediated by social and
physiological factors. Although it is clear that
subordinates are particularly vulnerable to stress,
little is known about the relationship between
stress and social rank in female-dominant
species, such as lemurs. Therefore, in this study,
the frequency of stress-related behaviors was
examined in five male-female pairs of ring-tailed
lemurs (Lemur catta) at the Duke Lemur Center
in Durham, N.C. The lemurs were video-recorded
while separated from their companions for 15
minutes. Previously established markers of
anxiety (e.g., vocalizations, pacing, scratching)
were coded, and the Mann—-Whitney U test and
Audacity software were used to analyze the data.
The results showed that males scent-marked
significantly more than females (p<.0009).
Although not significant, females scratched,
paced, and emitted more “high-arousal” calls
than males. Also, both sexes vocalized at similar
rates, and mean levels of anxiety were higher in
females. Thus, social dominance did not appear
to reduce stress. A possible explanation is that
female ring-tailed lemurs, like top-ranking male
baboons (Papio anubis), are more susceptible
to stress during periods of social instability. This
would imply that the female ring-tailed lemurs
experienced more stress when separated from
their partner-males than vice versa. Limitations of
the study include the small sample size and lack
of control of potentially confounding variables
such as age, gonadal status, and health. Future
research should incorporate larger sample sizes
and better control of confounding variables.

Geometric morphometric assessment of
skull symmetry in 6-8.0 year old humans
JESSICA M. CRONIN', ANA M. SHAUGHNESSY?,
JANE VANNAHEUANGS?, LAURA E. CIRILLO* GARY
D. RICHARDS?® and REBECCA S. JABBOUR®
"Department of Integrative Biology, University of
California, Berkeley, 2Department of Molecular
and Cell Biology, University of California, Berkeley,
3Department of Public Health, University of
California, Berkeley, Department of Anthropology,
University of Nevada, Reno, *Department of
Biomedical Sciences, A.A. Dugoni School of
Dentistry, University of the Pacific, ®Department of
Biology, Saint Mary's College of California

Asymmetries of the skull are well-documented.
However, little is known of the complex interplay
between developmental rates and duration, func-
tional components, and constraints that result
in skull symmetry or asymmetry. Consequently,
we are ill equipped to differentiate potentially
problematic changes resulting from the current
epidemic of asymmetric skulls (plagiocephaly)
related to SIDS prevention. Here we provide a
geometric morphometric assessment of normal
children to establish the range of symmetry/
asymmetry from which to address potentially
problematic changes from the normal condition.

We compiled 38 normal skulls with develop-
mental ages of 5.8-7.9 years. Ages are based
solely on dental calcification patterns. With the
mandible articulated on the cranium, we used a
Microscribe to digitize 254 3D landmarks; 38 are
employed herein. The sample was split into right/
left halves. Analysis of Procrustes-aligned shape
variables with Principal Components Analysis
(PCA) was carried out in Morphologika 2.

Variation explained by PC1-4 is 18%, 13.2%, 9.9%,
and 6.65%, respectively. PC1 relates to increased
cranial base flexion and anteroposterior fron-
to-occipital expansion. PC2 relates to skull
shortening and height increase. No individual is
symmetrical on PC1-2 and only 16% of individ-
uals approach coincidence of the right/left side
plots. On PC1 13% and 24% of individuals show
low to moderate right/left separation, respectively
while 18% and 24% do so on PC2. Individuals with
+PC1 and —PC2 scores show the lowest degree
of right/left asymmetry on PC1-2. Delineating
the range of symmetry in this sample provides
a basis from which to identify causative factors
underlying asymmetry.

Funding provided by Undergraduate Opportunity Fund

Grants to Jessica Cronin, Ana Shaughnessy, and Jane
Vannaheuang.

Fur regrowth varies among and within
individual cheirogaleid lemurs
BROOKE E. CROWLEY" and ERIN E. EHMKE?

"Departments of Geology and Anthropology,
University of Cincinnati, 2Duke Lemur Center, Duke
University

We monitored fur regrowth rates for captive
mouse lemurs (Microcebus murinus) and dwarf
lemurs (Cheirogaleus medius) exposed to
relatively constant temperatures and natural vari-
ability in photoperiod between February 2017 to
October 2018. Two males and two females were
included from each species. A small patch of fur
was shaved from each lemur’s hip, thigh, or tail
base on a bi-monthly basis (8x total) and regrowth
was monitored on a bi-weekly basis. Fur regrowth
varied considerably both within and among indi-
viduals. In many cases, regrowth was patchy
or occurred in spurts (slow initially followed by
rapid regrowth). Excluding one mouse lemur
shave with an unusually long regrowth time (342-
356 days), fur growth was, on average faster for
mouse lemurs (7-14 to 215-229 days) than dwarf
lemurs (27-40 to 313-327 days; Welch t=6.06,
df=53.59, p=0.017). There were no differences in
regrowth between dwarf lemur sexes (p>0.05);
male mouse lemurs exhibited significantly slower
regrowth than females (t=2.81, df=26, p=0.0092).
Regrowth rates differed significantly among indi-
vidual shaves for dwarf lemurs (x?=22.23, df=7,
p=0.023). Regrowth was considerably slower
for shaves done in Fall 2017, a period during
which individuals exhibited some torpor behavior.
Regrowth was variable but statistically indis-
tinguishable among shaves for mouse lemurs
(x?=10.086, df=7, p=0.19). However, one male
showed trends similar to those observed by dwarf
lemurs. These results indicate that cheirogaleid
fur growth is affected by both metabolic differ-
ences among individuals and external factors.
A constant growth rate cannot be assumed for
these small-bodied primates.

Being Overweight is Associated with
Lower Physical Activity in US Population
but Not among Forager-Horticulturalists
DANIEL K. CUMMINGS', BENJAMAIN C. TRUMBLE?,
JONATHAN STIEGLITZ? HILLARD KAPLAN' and
MICHAEL GURVEN*

"Economic Sciences Institute, Chapman University,
2Center for Evolution and Medicine, Arizona State
University, *Anthropology, Institute for Advanced
Study in Toulouse, “Department of Anthropology,
University of California-Santa Barbara

Inactivity is thought to be a major driver in the
etiology of chronic diseases of aging, including
cardiovascular disease (CVD), diabetes and
obesity. Recent studies suggest that the
Tsimane, forager-horticulturalists in Bolivia have
the lowest levels of CVD. While recent studies
suggest that extant subsistence-level popula-
tions exhibit high levels of physical activity, much
of this evidence is undermined by small sample
sizes, and subjective measures of activity. Here,
we objectively measure physical activity among
Tsimane adults ages 30-85 y (n=539, mean age
56, 49% male) using accelerometry (Actigraph
GT3X), and test for association with obesity/over-
weight, a primary risk factor of cardiometabolic
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disease. Activity and its relationship with BMI are
compared to a US population collected as part
of National Health and Nutrition Examination
Survey (n=3179, median age 54, 49% male).
Age-standardized prevalence of obesity/over-
weight among Tsimane and U.S. was 11%/26%
and 37%/35%, respectively. Tsimane spend fewer
daily minutes sedentary (B=-56.4, P<2e-16),
and more minutes in light (3=26.9, P<1.5e-5),
and moderate activities (3=29.4, P<2e-16) than
age- and sex-matched Americans; their esti-
mated activity energy expenditure is greater than
Americans at every age and sex. While we find
strong associations between physical activity
and being obese or overweight in the US popu-
lation, overweight Tsimane show no differences
in activity levels, whereas obese Tsimane show
a marginal but weak tendency to be less active.
Future research will combine individual-level
physical activity with dietary intake data to
disentangle their additive and interactive effects
on an expanded set of risk factors of chronic
disease.

Patterns of cranial morphological diversity
among peoples of African descent

ANDREANA S. CUNNINGHAM and VALERIE BURKE
DELEON

Department of Anthropology, University of Florida

The Trans-Atlantic slave trade instigated the wide-
spread cultural and geographic rupture of African
descent peoples. The skeletal diversity observed
in African descendants is reflective of this history,
and its study through geometric morphometrics
provides a useful means of tracing migra-
tion-bound morphological relationships. This
study utilized a 3D landmark geometric morpho-
metric approach to assess morphological
distribution within a dataset of pre-emancipation
individuals buried in Cuba and post-emancipa-
tion individuals from the United States and South
Africa. This study included 91 crania from individ-
uals of documented African descent, including
66 individuals from the Smithsonian's Robert J.
Terry Anatomical Skeletal Collection and over 25
individuals from the University of Pennsylvania's
ORSA CT scan database. Variables were defined
to distinguish individuals by geographic origin in
the full sample and in each subsample.

Fixed landmark and sliding semilandmark data
were collected from each individual, using a
MicroScribe for physical crania and Amira soft-
ware for CT scans. The data were tested with PCA,
ANOVA, and permutation analyses. Geographic
origin had significant effects on shape in both the
full sample and the isolated Terry data. Within the
Terry Collection subset, the full factorial ANOVA
of geographic origin and sex on cranial shape
was significant. Pre-emancipation individuals
in the ORSA subsample were associated with
higher PC1 scores in the PCA, but they shared
considerable overlap with post-emancipation

Terry individuals. These results suggest that
geographic distinction may occur alongside
lasting morphological connections, providing a
platform to further explore morphological distri-
bution through expanded migration routes.

This material is based upon work supported by the
National Science Foundation Graduate Research
Fellowship under Grant No. DGE-1315738 and
DGE-1842473.

Proximate and Ultimate Causes of Rising
NCD Mortality in the Mississippi State
Asylum (1855-1935), Jackson, MS
ASHLEY C. DAFOE', MOLLY K. ZUCKERMAN?,
NICHOLAS P HERRMANN?, AMBER M. PLEMONS®
and BRITTANY N. HIGGS*

TAnthropology & Middle Eastern Cultures,
Mississippi State University, 2Anthropology, Texas
State University, San Marcos, *Anthropology,
Michigan State University, “NA, Colonial
Williamsburg

Epidemiologic transitions do not cause them-
selves. Rather, they have both proximate and
ultimate causes, which can be context-specific.
The second transition, which initiated in associ-
ation with industrialization in many nations in the
19" century and, in a modified form, is ongoing
in industrializing nations, comprised a shift from
a high burden of mortality and morbidity from
acute, epidemic infections to mortality largely
from non-communicable diseases. This novel
epidemiologic regime is often attributed to
increases in longevity that accompanied indus-
trialization and modernization. However, this
explanation may overlook diverse proximate and
ultimate causes of changing mortality. Here, we
employ a case study comprising epidemiologic
and demographic trends in the Mississippi State
Asylum (MSA), which housed 35,000 patients
between 1855 and 1935. Transcribed admission
and discharge records representing (n=2,338)
deaths amongst patients between 1855 and
1929 were coded into ICD-9 categories. These
revealed dramatic increases in the proportion
of mortality from cardiovascular disease (CVD)
(1855-1872: <.1%; 1900-1905: .5%; 1926-1929:
24.6%) when compared to other causes of death.
Here, we investigate likely proximate and ulti-
mate causes of this trend, focusing on changing
epidemiologic environments in the MSA, namely
coincident increases in mortality from respiratory
diseases and nutritional deficiencies, declines in
gastrointestinal disease mortality, and propor-
tionately very low infectious disease mortality
associated with improved living conditions. We
evaluate our findings within an ecological immu-
nological framework focused on the role of early
life-pathogen exposure in the development of
chronic hyper-inflammatory responses, oriented
towards uncovering both proximate and ulti-
mate causes of the second transition in specific
contexts.
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Oral health in a rural population of the
Brazilian Amazon: Implications for inter-
pretation of dental caries in the past
PEDRO DA-GLORIA", BARBARA A. PIPERATA?,
CHRISTIAN HOFFMANNS?, MARIA REGINA
SIMIONATTO* RODRIGO OLIVEIRA®® and
FERNANDO N. NOGUEIRA”

'Graduate Program in Anthropology, Federal
University of Pard, 2Department of Anthropology,
The Ohio State University, *Department of Food
Science and Experimental Nutrition, University
of Sdo Paulo, “Department of Microbiology,
University of Sdo Paulo, Department of Genetics
and Evolutionary Biology, University of Sdo Paulo,
%Department of Stomatology, University of Sdo
Paulo, ’Department of Biomaterials and Oral
Biology, University of Sdo Paulo

Dental caries is a pathological condition caused
by the fermentation of carbohydrates by oral
bacteria. Traditional interpretation of past caries
frequencies considers dietary habits as the
main cause of this pathology, as exemplified by
the association between increased caries prev-
alence with the transition to agriculture. Other
authors suggest that human biology, such as
hormones, immune function, pregnancy, and
genetic background, should be also considered
when interpreting the prevalence of caries in
past populations. In this study, we aim to test the
relative importance of diet and human biology
in predicting caries rates in relatively isolated,
rural Amazonian communities located along the
Middle Solimbdes River, Brazil. This population
still practices slash and burn agriculture, fishing,
hunting, and collecting, with industrialized foods
making only moderate contributions to their diet.
In addition, the population has limited access to
dental and medical services and a relatively high
fertility rate. We collected data on saliva flux,
dietary habits, oral pathologies, oral hygiene, and
reproductive histories of 107 riverine people (39
men and 68 women; average age of 27 years). We
ran a multiple linear regression using decayed,
missing, and filled teeth as a dependent variable.
Our model explained 20.7% of the variation and
found age and stimulated saliva flux as the main
predictors of caries prevalence. Although this is
a preliminary model, we can highlight the impor-
tance of saliva flux as a protector against caries,
emphasizing a multifactorial interpretation of
caries disease.

Funded by FAPESP (process 2013/0069-0)

Priority of Access Model is a Good Fit
Despite the Occurrence of Following, an
Alternative Mating Strategy in Wild Crested
Macaques (Macaca nigra)

LISA M. DANISH'?, ANDRE PASETHA?,
MUHAMMAD AGIL* and ANTJE ENGELHARDT®
Biology, Nazareth College, ?Sexual Selection,
German Primate Center, *Biology, Institut Pertanian
Bogor, “Veterinary Science, Institut Pertanian Bogor,
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®Natural Sciences and Psychology, Liverpool John
Moores University

Alternative mating strategies have been shown to
resultin deviation fromthe Priority of Access (PoA)
Model. One such strategy is following, in which
males maintain proximity to consorting pairs for
hours and even days. While this strategy is highly
effective in olive baboons, it remains less studied
in the macaques. We examined fit to the PoA
Model and following in wild crested macaques
(Macaca nigra), collecting behavioural data using
scan sampling on two habituated groups from
May 2015 to May 2016 in the Tangkoko Reserve
in North Sulawesi. Generalized Linear Mixed
Models were used to examine the influence of
dominance rank, number of fertile females and
following on consorting. The PoA Model was
a good fit to the data for both groups. While
following did influence whether a male was able
to consort with a female (z=3.51, p<0.001), it did
not influence of the length of time consorting
males were able to consort (t=1.32, p=0.19) and
only 23% of consort takeovers were carried out
by followers. Dominance rank influenced both
the likelihood of consorting (z=6.44, p<0.001) and
time spent consorting (t=3.20, p=0.003), while the
number of fertile females had no influence. Thus,
unlike olive baboons, following does not result in
deviation from the PoA Model. We suggest that
following may be less effective in this species due
to one of these factors and offer initial explora-
tion: 1) costs of consorting; 2) female choice for
high ranking males; and 3) lack of coalitions for
fertile females in this species.

Fulbright FIRST Fellowship and Leibniz-DAAD Fellowship
to LMD, DFG to AE

Metabolic syndrome in urban young adults
from Merida, Mexico Authors:

SUDIP DATTA BANIK, ALEJANDRA ITZEL

NUDEL ONTIVEROS? and ROSA MARIA MENDEZ
GONZALEZ'

"Human Ecology, CINVESTAV-IPN Unidad Merida,
2Nutrition, Universidad Modelo, Merida

Increasing prevalence of overweight, obesity,
elevated body fat (BF), diabetes and metabolic
syndrome (MetS) in Mexican populations are
major public health concerns. Objectives: (1)
To evaluate body mass index (BMI) based over-
weight and obesity, body fatness. (2) To estimate
MetS prevalence using IDF, ATP IlI, and EGIR
criteria. Methods: In this cross-sectional study,
participants were 21 to 24-year-old University
students (22 men, 20 women) from Merida,
Mexico. Height (cm), body weight (kg), waist
circumference (WC, cm), systolic and diastolic
blood pressure (BB mm Hg) were measured.
BMI (kg/m?) was calculated. BF was estimated
using bioelectrical impedance analysis. Clinical
biochemistry tests were done for fasting blood
glucose (FBG, mg/dL), insulin (u/mL), triglyceride
(TG, mg/dL), and high-density lipoprotein (HDL-C,

mg/dL). Results: Mean values of age (23.4 years)
and anthropometric characteristics were: height
(men 172 cm, women 156 cm), BMI (men 26 kg/
m?, women 31 kg/m?), WC (men 89 cm, women
92 cm), body fat (men 17%, women 29%).
Frequencies of overweight (men 47%, women
39%) and obesity (men 12%, women 39%) were
remarkable. Other MetS characteristics were: BP
(systolic: men 124 mm Hg, women 112 mm Hg;
diastolic: men 83 mm Hg, women 78 mmHg),
FBG (men and women 94 mg/dL), insulin (men,
9 p/mL, women 26 p/mL), TG (men 105 mg/
dL, women 166 mg/dL) HDL-C (men 47 mg/
dL, women 43 mg/dL). MetS frequencies were:
IDF (men 12%, women 15%), ATP IIl (men 24%,
women 15%), EGIR (men 41%, women 8%). BMI,
WC, BF showed significant (p<0.05) association
with dyslipidemia and hyperinsulinemia.

No funding

Traumatic predictors of femicide: A
forensic anthropological approach to
domestic violence

MICKI J. DAVID and HEATHER WALSH-HANEY
Justice Studies, Florida Gulf Coast University

Blunt-force and gunshot trauma (BFT) tend
to occur most frequently in interpersonal and
domestic violence (DV) cases. Current litera-
ture often fails to recognize DV prevalence in
forensic contexts. Historically, the role of forensic
anthropologists (FAs) was minimized to eval-
uating the mechanism of BFT without opining
whether observations were consistent with DV.
Previous research highlights fracture production
biomechanics while ignoring how those data
may corroborate circumstantial evidence of
DV. Recently, emphasis is placed on FAs under-
standing the social, cultural, and economic
factors that contribute to DV being a social
construct. The aim of this study is to differen-
tiate between known DV and non-DV BFT. The
objective of this research is to distinguish male
and female differences in prevalence, distribu-
tion, and pattern of BFT from which DV may be
inferred. The sample consists of 116 contem-
porary individuals (94 males; 22 females) with
evidence of BFT. Relative to the sample size,
results show male-female differences in BFT
pattern and frequency. Females exhibited higher
frequencies of perimortem BFT (36%) compared
to males (14%); males exhibited higher rates of
perimortem gunshot trauma (11%) than females
(5%); and both males (55%) and females (32%)
had relatively high frequencies of antemortem
injuries. When medical records were evaluated
for analysis, less information was available for
females (24%) than males (76%), suggesting a
discrepancy in which data identifying DV-related
antemortem injuries are collected. In conclusion,
sex differences in BFT frequency and pattern may
indicate femicide or DV occurrence when the
death is framed in contextual and social contexts.

The molecular consequences of migration
in a regional Amazonian city

RANDY E. DAVID
Biological Anthropology, University of Kansas

Much of the research on the history of migration
in the New World has underscored the continents’
complex pattern of peopling, focusing on the
Peruvian Andes and Valley of Mexico. Significantly
less attention has been accorded to assessing
population movements, particularly urbanization,
in other key, regional, areas of the Americas, most
notably western Amazonia. This is surprising
given that urbanization has proven consequential
in terms of natural resource exploitation, public
health initiatives, economic opportunities, and
regional development trajectories.

Nearly four-fifths of the population of Peru
currently resides in urban areas, such as the
historically important city of Yurimaguas, in the
Lower Huallaga River Valley. Approximately 200
DNA buccal swab samples were collected from
city residents. The mitochondrial control region
and the non-recombining region of the Y chro-
mosome were analyzed, respectively, via Sanger
sequencing and a commercially available SNP
kit. Tests were run to assess population equilib-
rium or demographic expansion. The resultant
interpretation was that the population as a
whole was in equilibrium, however when divided
into its five most prevalent haplogroups, the
population was found to be the result of an
agglomeration of numerous expanding subpopu-
lations. Haplogroup distributions were compared
between the total sample and subdivisions of the
sample by language type, living environment, and
age, for both mtDNA and NRY DNA, revealing
differential distribution patterns. Lastly, ®srand
exact differentiation tests were used to deter-
mine that there exists a statistically significant
difference between the genetic composition
of population subdivisions, based on specific,
modern, quantitative migratory factors.

Anthropology and Experiential Learning on
a Study Abroad in South Africa

LISA M. DAY', JERRI L. HARRYMAN', BRIGID
JACOBY', JACOB JONES', CHRISTINA A.
MCGRATH', KELSEY D. O'NEILL", SAMANTHA
M. PHILBEN', MARIE VERGAMINI?, LAUREN J.
VOLKERS' and AMY L. RECTOR!

TAnthropology, School of World Studies, Virginia
Commonwealth University, 2Integrative Life
Sciences, Virginia Commonwealth University

Experiential learning is a key feature of a
holistic  anthropology  curriculum. — Though
there are many experiential learning options,
study abroad programs offer opportunities
for students to put the knowledge learned in
the classroom to work in the real world. Since
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2012, Virginia Commonwealth University has
run “Paleoanthropology: History and Legacy
of Evolution in South Africa,” a faculty-led study
abroad for more than 50 undergraduates.

Visits to museums and fossil sites were critical
for learning about history and cultures of the
country. Tours of fossil vaults at the Ditsong
Natural History Museum and the University
of Witwatersrand introduced students to the
most important fossils for human evolutionary
studies in South Africa. Fossil dig sites in the
Cradle of Humankind, including Sterkfontein and
Swartkrans, and the West Coast Fossil Park in
the Western Cape provided behind the scenes
access to actual paleoanthropological field work.
To place these evolutionary studies within a
contemporary context, students experienced the
Apartheid Museum, Hector Pieterson Museum,
and Voortrekker Monument.

Ecology of Kruger National Park, Golden Gate
Highlands National Park, and Blyde River Canyon
provided analogues for paleoenvironments of our
earliest ancestors. Students were asked to think
about each experience from an anthropological
perspective, and nightly debriefs allowed them
to talk about the day and the things they learned;
these were critical to the learning experience and
processing often difficult emotions. Teaching
anthropology outside the classroom — far outside
a classroom — gives students a unique opportu-
nity to experience activities and engagement that
typical classroom instruction cannot provide.

A tale of two stresses: Comparing the
relationships between maximum incisor
shearing strength and maximum incisor
bending strength and anthropoid diet
ANDREW S. DEANE, LAUREN N. AUSTIN and
JACOB W. MOFFITT

Anatomy and Cell Biology, Indiana University
School of Medicine

Anthropoid incisors play a critical role in the
pre-processing of food items prior to ingestion
and are strongly influenced by dietary mechan-
ical loading. Accordingly, anthropoid incisors are
subject to a variety of stresses applied in multiple
directions. Bending stress occurs when trans-
verse loading is applied perpendicular to the long
axis of the incisor crown and where one surface
experiences compressive stress while the oppo-
site surface experiences tensile stress. Shear
stress, however, results from unaligned forces
working to displace different components of the
incisor crown in opposite directions and would
result in displacement of the crown in a horizontal
plane at the cementoenamel junction (CEJ).

This study contrasts prior analyses of anthro-
poid incisor maximum bending strength with
new analyses of anthropoid incisor maximum
shearing strength. Incisors representing extant
hominoids and platyrrhines (n=187) with known

diets were modeled as cantilevered beams
and maximum shearing strength (CA) was
calculated for the maxillary and mandibular
central and lateral incisor crowns. Results indi-
cate that incisal shearing strength tracks diet
in both hominoids and platyrrhines similar to
maximum bending strength, however the differ-
ences between soft- and hard-object frugivores,
particularly among hominoids, are accentuated
relative to similar analyses of maximum bending
strength. This suggests that the relative differ-
ence between the shearing stresses generated by
soft- and hard-object frugivory are likely greater
than the differences in bending strength gener-
ated for each group. Similarly, hylobatids had
lower than expected maximum shearing strength
possibly reflecting the tendency for gibbons and
siamangs to bypass their incisors altogether
during ingestion.

Estimating extinct primate vomeronasal
traits using maximum likelihood ancestral
state reconstruction methods

REBECCA M. DECAMP and EVA C. GARRETT
Department of Anthropology, Boston University

Living primates vary in their olfactory abilities,
which includes the capabilities of their vome-
ronasal system (VNS). The VNS is comprised
of the vomeronasal organ (VNO), forming the
vomeronasal groove (VNG) on the maxilla, and
vomeronasal receptor (VR) genes that code for
proteins on VNO receptors. The VNG length is
significantly related to the number of intact VIR
genes in primates. This relationship allows us to
estimate V1R counts in the primate fossil record
using VNG length through computed tomography.
We sought to reaffirm previous findings using a
multimodal approach, including a phylogenetic
least-square regression to measure the relation-
ship between VNG length and V1R gene count
(P < 0.0002, R? = 0.525), as well as a maximum
likelihood-based ancestral state estimation.
Our dataset included 49 primate species (both
fossil and extant). The results of our maximum
likelihood model showed that the primate last
common ancestor had an intact V1R gene count
of 42.7 (95% Cl = 15.6, 69.8), which is smaller
than the reconstructed V1R gene count for the
basal strepsirrhine fossil Adapis (52.4 with 95%
Cl=13.7,91.0), yet larger than the reconstructed
V1R gene count for the basal haplorrhine fossil
species Rooneyia viejaensis (40.1, with 95% Cl =
12.1, 68.1). We suggest based on these recon-
structions that instead of retaining a larger VIR
gene count as the ancestral state, strepsirrhines
expanded their VIR gene repertoire from a more
intermediary V1R gene count, while the haplorine
V1R gene repertoire decreased from that same
intermediate ancestral V1R gene count.
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The long, twisting road: searching for
biomarkers of chronic psychosocial stress

JASON A. DECARO
Anthropology, University of Alabama

Several biomarkers are effective for monitoring
context-specific responses to recent experience
but lose validity when applied as markers of
chronic stress. For instance, most of the variance
in cortisol, blood pressure, and catecholamines
reflects momentary not persistent regulatory
states. Serial sampling can extend their utility from
moments to days, and to the extent the sampling
frame captures typical experience they may also
reflect chronic stress. Yet, cost and participant
burden can be high, and typical days elusive.
Three additional alternatives are discussed.
First, latent herpesvirus blood spot models have
been developed in light of psychoneuroimmu-
nology research suggesting anti-herpesvirus
surveillance declines during chronic psycho-
social stress. Unfortunately, mixed results in
anthropological field studies have challenged the
generalizability of these markers. Second, cortisol
output over months can be estimated in hair. Yet
hair sampling is challenging in some populations
(e.g., if children's hair is routinely cut very short,
or hair is heavily treated). Third, chronic stress
may be inferred from long-term down-steam
effects detectable in blood spots, like systemic
inflammation. Such makers may be examined
individually or combined into an allostatic load
index, but they are sensitive to a variety of other
stressors, including pathogenic environments.
There remains no perfect chronic stress marker
for all populations or study designs, and in prac-
tice the boundary between “psychosocial” and
other forms of stress is blurry. Nevertheless, suffi-
cient options are now available that valid chronic
stress markers typically can be incorporated
singly or in combination, contingent on careful
attention to the limitations of each.

Quest for consilience: Using dental
morphology, craniometrics, and stable
isotopes to classify an undocumented
skull collection

DOROTHY DECHANT' and LAURA E. CIRILLO?
"Institute of Dental History and Craniofacial Study,
Arthur A. Dugoni School of Dentistry, University
of the Pacific, 2Department of Anthropology,
University of Nevada, Reno

The Atkinson Library of Applied Anatomy at
the University of the Pacific Dugoni School of
Dentistry consists of over 1400 international
crania. Similar to collections amassed around
the 1930-40s, little identity information is known.
This study applies both non-invasive and mini-
mally invasive techniques to 130 adult skulls
collected from Mexico City to explore the sex,
ancestry, provenance and socioeconomic status
of an unknown sample through multiple lines of
evidence.
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Cranial macromorphoscopic traits and cranio-
metrics were used to estimate sex. Ancestry was
estimated through 28 cranial measurements, by
discriminant function analysis using Fordisc's
forensic database, and 12 dental morphology
traits, using rASUDAS. Provenance confirmation
and diet information were provided by stable
isotope analysis of bone collagen carbon and
nitrogen isotopes, and bone bioapatite carbon
and oxygen isotopes derived from a subset of
half (65) the skulls. The isotope results allowed
the assessment of socioeconomic status and
aided in a final cluster analysis.

Sexand ancestry estimations differed in outcome.
Sex estimation from craniometrics and morpho-
logical data was consistent, with discordance in
<1% of the sample. Ancestry estimation, however,
resulted in substantially different clustering based
on the cranial compared to the dental data; 46%
of the sample showed discordant classification
between the two methods, predominantly due to
dental classification of Western Eurasian being
categorized as Asian or Black in Fordisc.

This study explores how to reconcile such seem-
ingly conflicting data, and investigates the utility
of multiple lines of evidence for re-establishing
biographical information lost from skeletal
samples.

Trabecular ontogeny of African ape third
metacarpals

KIM P DECKERS', CHRISTOPHER J. DUNMORE',
MATTHEW M. SKINNER'? and TRACY L. KIVELL'?
Skeletal Biology Research Centre, School of
Anthropology and Conservation, University of Kent,
2Department of Human Evolution, Max Planck
Institute for Evolutionary Anthropology

Little is currently known about how trabecular
bone develops and responds to biomechanical
loading during ontogeny in primates. Information
on bone modelling and remodelling in African
apes throughout ontogeny will inform studies
that infer functional differences from variation in
adult trabecular bone. Using microCT data and a
‘whole-epiphysis’ method, we describe ontoge-
netic changes in trabecular bone morphology of
the third metacarpal (Mc3) of Gorilla gorilla (n=4)
and Pan troglodytes (n=4), spanning four dental
age categories.

In both Gorilla and Pan, bone volume fraction (BV/
TV) was high throughout the head and base of
the Mc3, and surrounding the epiphyseal plate,
throughout ontogeny. Gorilla specimens under 3
years of age demonstrate a palmar concentra-
tion of trabeculae in the Mc3 head. The trabecular
bone remodels to a more adult-like pattern by age
6, where high BV/TV is concentrated in the disto-
dorsal region of the head and surrounding the
epiphyseal plate. Pan individuals under 4 years of
age show high BV/TV throughout the head and
base, with no localised concentrations within the

head. Between 4-7 years, remodelling maintains
a higher palmar concentration of BV/TV in the
Mc3 head, but by 8 years of age BV/TV distribu-
tion in the head resembles the adult condition,
with highest BV/TV concentrated disto-dorsally.
In both species, changes in high BV/TV concen-
trations are consistent with ontogenetic changes
in locomotor behaviours, and the strongest
remodelling patterns occurred at ages when an
adult-like frequency of knuckle-walking locomo-
tion occurs, indicating that changes in African
ape locomotion likely influence trabecular bone
modelling throughout ontogeny.

Radiocarbon Evidence Pertaining to the
Origin and Spread of Treponemal Disease

MICHAEL DEE

Centre for Isotope Research, University of
Groningen

The chronology of the origin and spread of
treponemal disease has long been a source of
conjecture. Claims of treponemal infection have
been reported at more than 50 sites around
the world thought to predate the Modern era.
While the pathology in least 20 of these cases is
widely accepted, the associated dating evidence
is often called into question. In this study, the
chronological evidence pertaining to these
cases is reanalyzed with emphasis on the use
of radiocarbon dating. The two principal causes
of spurious radiocarbon dates are diet-derived
reservoir effects and flawed sample selection.
Radiocarbon dates from human tissues can be
offset to older ages if the individual consumed
significant quantities of marine or freshwater
fish in his or her life. Corrections can be made
for such reservoir effects if supporting data are
available, especially carbon and nitrogen stable
isotope ratios. However, some reservoir correc-
tions have been applied without sufficient rigor,
resulting in calendar date ranges that are either
incorrect or misleading. This reanalysis includes
both a critique of past reservoir corrections and
suggestions for best practices in future research.
Moreover, due to the complications associated
with dietary effects, it is often preferable to avoid
the direct dating of human tissue. Selecting
samples from plant-based artifacts is recom-
mended, so long as the contemporaneity with
the human remains can be assured. Radiocarbon
results from several such studies are also
reviewed. Ultimately, a robust case is presented
for considerable time depth to treponemal
disease at various locations around the world.

Using DNA to determine the species

and geographic origins of elephant ivory
discovered in a 16™"century Portuguese
shipwreck

ALIDA DE FLAMINGH', ASHLEY COUTU?®,
SHADRECK CHIRIKURE?, JUDITH SEALY? RIPAN S.
MALHI'*and ALFRED L. ROCA'®

"Program in Ecology, Evolution and Conservation
Biology, University of lllinois at Urbana-Champaign,
2Department of Archaeology, University of Cape
Town, *Department of Archaeology, Newcastle
University, “Department of Anthropology, University
of lllinois at Urbana-Champaign, Department

of Animal Sciences, University of lllinois at
Urbana-Champaign

Shipwreck cargo provides a snapshot into the
past, and may prove invaluable for uncovering
human and animal histories otherwise unknown.
Diamond mine dredging of the Namibian seabed
led to the discovery of the Bom Jesus shipwreck.
Excavation of the shipwreck revealed a rich cargo,
including Portuguese coins suggesting that the
ship sank between 1525 and the 1530s. The
cargo also contained more than 100 unworked
elephant tusks. The geographic origin of this ivory
was unknown. We used ancient DNA methods
to show that the tusks were from African forest
elephants (Loxodonta cyclotis) from West Africa.
The ancient ivory samples matched nuclear
DNA typical of forest elephants but not savanna
elephants, while the mitochondrial DNA was
characteristic of elephants from West Africa but
not Central Africa. The diversity of mitochondrial
DNA established that the elephants were from at
least 17 different herds. This study shows that
ancient DNA techniques can be employed to
determine the provenance of shipwreck cargo,
to compare the genetic characteristics of ancient
and modern wildlife populations, and to corrobo-
rate historical accounts of maritime trade routes.

Temperature alters chest redness in male
geladas

PATRICIA M. DELACEY', THORE J. BERGMAN'? and
JACINTA C. BEEHNER'®

"Psychology, University of Michigan, 2Ecology

and Evolutionary Biology, University of Michigan,
3Anthropology, University of Michigan

Across a variety of taxa, sexual selection has
produced badges of status that communicate
the strength of the signaler to nearby rivals. Skin
pigmentation is one such badge of status where
theintensity of color has been shown to be associ-
ated with competitive ability. However, there must
be a cost associated with the badge to prevent
poor-quality males from signaling high quality.
Here, we examine the putative costs associated
with a badge of status in a wild population of
geladas (Theropithecus gelada) in Ethiopia. Male
geladas have a patch of skin on their chest that
is known to be redder in males of higher status.
We examined whether decreasing temperature
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(internal or external) causes a decrease in
redness. We used digital photos, calibrated with
a color standard, to measure redness (ratio of red
to green) in male chest patches. We found that
external measures of temperature such as time
of day, time of year, mean maximum temperature,
and altitude had no effect on variation in chest
color. By contrast, we found that internal meas-
ures of temperature did have an effect on chest
color. Specifically, redder chests were associated
with (1) higher chest skin temperatures (R?=0.63,
p<0.001); (2) receipt of a hot pack to the chest
during the annual darting (F24=5.58, p=0.007,
r=0.46); and (3) recent displays compared to
baseline activity levels (t(7)=2.0913, p=0.075).
These data suggest that cold temperatures may
constrain chest redness in this cold, high altitude
environment.

Polynesian ancestry in South America? A
genomic insight from Mocha Island, Chile
CONSTANZA DE LA FUENTE', ROBERTO
CAMPBELL? FRANCISCA SANTANA®4, MAURICIO
MORAGA® and ESKE WILLERSLEV'

Center for GeoGenetics, University of Copenhagen,
2Programa de Antropologia, Instituto de
Sociologia, Pontificia Universidad Catdlica de
Chile, 3Laboratory for Archaeology and the History
of Art, University of Oxford, “Instituto de Ciencias
Naturales Alexander Von Humboldt, University

of Antofagasta, *Programa de Genética Humana,
Facultad de Medicina, Universidad de Chile

A contentious and recurrent debate within the
population history of the Americas concerns the
contact between Polynesia and South America.
From a genomic perspective, the presence of a
Native American component has been studied
on Easter Island, however the reverse has not
been formally tested on individuals within South
America. Evidence of contact between the
Chilean coast and Polynesia has been suggested
based on material cultural similarities and domes-
ticated species. In addition, human remains from
Mocha Island (Southern Chile) have been argued
to hold Polynesian traits based on morphological
analyses. We analyzed 12 samples (10 individ-
uals) from this island, including the individuals
specifically ascribed to have Polynesian affinities.

We successfully obtained low coverage whole
genomes from three individuals. All the individ-
uals belong to Native American mitochondrial
lineages well represented in the region. In addi-
tion, we estimated the genomic affinities of these
individuals with other population worldwide
distributed. In a Principal Component Analysis,
individuals from Mocha Island cluster together
with other Native American populations. A more
detailed characterization was performed using
the outgroupf3 statistic, showing additional
support for their South American proximity, with
the highest affinity to individuals from Southern
Chile. Furthermore, the individual morphologically

proposed as Polynesian falls within the expected
Native American diversity. Consequently, our
results find no support for possible admix-
ture between local population and Polynesian
voyagers.

NSF BCS-0956229, FONDECYT 3130515, FONDECYT

11150397, Lunbeck Foundation, Danish National Science
Foundation

Incisor microwear textures in four genera
of Sumatran primates

LUCAS K. DELEZENE', SARA A. JEFFRESS', MARK
F. TEAFORD? and PETER S. UNGAR!

"Anthropology, University of Arkansas, ?Basic
Science, Touro University

On Sumatra, Pongo, Macaca, Presbytis, and
Hylobates differ in the manner and extent to
which they use their anterior teeth in food
acquisition and processing, and these feeding
behaviors are related to their niche partitioning.
To investigate the relationship between diet,
tooth use, and dental wear, microwear textures
were analyzed for the central incisors of four
genera of sympatric Sumatran primate for which
field observations of anterior tooth use are avail-
able. Using a white light confocal microscope,
ten 1SO-25178 texture attributes that reflect
microwear feature size (Sz, Sv, S5v, Sda, Sdv, Vwv),
anisotropy (Str), surface roughness (Sa), surface
complexity (Sdr), and feature density (Ssk) were
recorded. Microwear was recorded from the
center of the incisal edge of the labial surface of
high-resolution epoxy casts of maxillary central
incisors of adult wild-collected Sumatran spec-
imens of Pongo abelii (n = 31), Hylobates lar/
agilis (n = 36), Presbytis melalophos/thomasi (n =
39), and Macaca fascicularis (n = 20). In line with
previous feature-based studies, there is strong
overlap among the four genera in microwear
attributes. Pongo has smaller features (Sda, Sdv,
and Sz) than either Hylobates or Presbytis, while
Hylobates exhibits the largest features. Presbytis
exhibits less surface roughness (Sa) than that
of Macaca, while also having the least complex
surfaces (Sdr). No observable differences among
taxa were found for anisotropy. These findings
align with reported field observations of tooth use
and illustrate the potential for using microwear
texture analysis to infer patterns of anterior tooth
use in extinct primates.

Funding provided by the Leakey Foundation.

Current and future applications of mini-
mally-invasive biomarkers in the detection
and treatment of various types of cancers
ALICIA M. DELOUIZE, FARNOUSH A. ABAR?, GEETA
EICK" and JOSH SNODGRASS'

'Anthropology, University of Oregon, 2Samaritan

Hematology and Oncology Consultants, Samaritan
Health Services
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Currently, cancer screening, staging, and therapy
mostly rely on invasive procedures, such as
imaging (which carries a .05% to 1.8% increased
risk of developing a cancer), biopsies, venous
blood tests, and invasive physical exams. We ran
analyses on a global sample from the Study for
AGEing and adult health (SAGE), and found that
80.6% of women over 50 years old have never
received a mammogram and 59.7% have never
received a pelvic exam in nationally representa-
tive samples from India, Mexico, China, Russia,
Ghana, and South Africa. The benefits of devel-
oping and utilizing biomarkers from sample types
that are considered minimally-invasive across
disciplines (such as urine, feces, saliva, scent,
and blood micro-samples) include improved
screening capabilities, better monitoring of treat-
ment and disease, and an improved quality of
life for patients. There are currently three FDA
approved minimally invasive sample biomarkers
for different cancers and numerous in develop-
ment, including DNA, RNA, metabolic, proteomic,
bacterial, and cellular biomarkers. Successful
development and widespread adoption of mini-
mally invasive screening and tracking options for
different cancers can both improve and save lives
worldwide.

NIH NIA YA1323-08-CN-0020; NIH ROT-AG034479; WHO;
Ministry of Health in Mexico,; Shanghai CDC in China;
NDH in South Africa; University of Ghana Medical School;
USAID; University of Oregon Bray Fellowship.

To Correct for Size or Not: Examining the
Problem Using the Pelvis

HILLARY DELPRETE
History and Anthropology, Monmouth University

Examining sexual dimorphism in the pelvis is
complicated, and this complexity is compounded
by the relationship between size and pelvic
measures; bigger individuals have compara-
tively bigger pelves. Some researchers choose
to adjust for size when examining pelvic dimor-
phisms, whereas others do not. Unfortunately,
this choice has an effect on the outcome of the
analysis. This study examines 23 pelvic meas-
ures of 119 individuals from the Hamann-Todd
Collection to examine how data adjustment
affects which measures appear dimorphic. Three
independent sample t-tests were run on this data;
for the first analysis the data was unadjusted, for
the second analysis it was adjusted for body size
by dividing each measure by the femoral head
diameter raised to the 1.7125 power for each
individual, and in the third analysis it was adjusted
for pelvic size by dividing each measure by the
geometric mean for each individual. In each case,
the measures that appeared to be sexually dimor-
phic differed. Using the unadjusted data, three of
the 23 measures were not dimorphic: anterior
space of the midplane, sacral breadth, and ante-
rior space of the outlet. Using the data adjusted
for pelvic size, five different measures were not
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dimorphic: anterior space of the inlet, transverse
diameter of the inlet, interacetabular distance,
length of the superior pubic ramus, and circum-
ference of the inlet. According to the t-test for the
data adjusted for body size, all pelvic measures
were dimorphic. These conflicting results demon-
strate the problematic nature of data correction
and further emphasize the difficulty in comparing
studies.

no funding to declare

Exploring pathways to skeletal pheno-
types: Biomarkers of inflammation,
skeletal health, and oral health in NHANES
2003-2004

SOPHIA C. DENT, STEPH M. BERGER and JACOB
S. GRIFFIN

Anthropology, University of North Carolina at
Chapel Hill

Skeletal phenotypes represent complex inter-
actions between physiology and environmental
influences that serve as sensitive indicators
of context at individual and population levels.
Periodontal disease (PD) is an inflammatory
disease of dental tissues and an important
phenotype of interest in modern clinical and
bioarchaeological research due to its impact on
systemic health. Although bioarchaeologists
have used PD to examine the impacts of various
cultural processes on past populations, additional
research is needed to verify common assump-
tions about the physiological mechanisms by
which specific social factors influence skeletal
phenotypes. This study examined the pathway
connecting biocultural factors, inflammation,
and the expression of PD with a sample (n=
5051) from the US National Health and Nutrition
Examination Survey (NHANES, 2003-2004).
Generalized linear regression models found:
statistically significant, positive associations (p
< 0.07; denoted with *) between PD diagnosis
and BMI [0.054*%(0.005)], CRP [0.142*(0.034)],
parathyroid  hormone  [0.003*(0.001)], and
total cholesterol [0.006%(0.001)]; and nega-
tive correlations between PD diagnosis and
BAP  [-0.023%(0.002)] and social support
[-0.542%(0.177)]. Mediation analysis found that
CRP mediated the relationship between biocul-
tural factors and PD diagnosis and demonstrates
that PD is a marker of systemic inflammation
and reduced bone mineralization. This model
supports the use of the PD phenotype to make
inferences about biocultural factors in past
populations. We argue that future studies should
utilize modern datasets to explore pathways that
contribute to skeletal phenotypes and bridge
the gap between modern and past population
research.

Infanticide or expected child mortality?
The curious abundance of babies in the
Iron Age necropolis of Kopila hillfort,
Korcula, Croatia

LARESA L. DERN', DAVORKA RADOVCIC?, EMILY R.
ORLIKOFF' and MICHELLE M. GLANTZ"

TAnthropology, Colorado State University,
2Anthropology, Croatian Natural History Museum

Most archaeological sites yield few sub-adult
remains and when recovered they are often too
poorly preserved for analysis. A lack of children
in the archaeological record has limited our
perspective on variation in human growth and
development and the history of children in the
past. In this context, the abundant collection of
remains excavated from a Late Iron Age, lllyrian
necropolis on the island of Kor¢ula, Croatia is a
remarkable resource and the high representation
of children is somewhat curious. Often, large
deposits of infants from Classical Antiquity and
the Iron Age Mediterranean are controversially
interpreted as the byproduct of infanticide. This
study estimates age at death for 1177 isolated
teeth from three tombs via assessment of
dental development using Moorrees’ and Irurita’'s
systems, as well as Liversidge's tooth length
regression formulas. The resulting relative age
profiles are employed to test the null hypothesis
that these assemblages are the result of typical
mortality rates rather than widespread infanti-
cide. Additionally, this study begins investigation
into the growth and development patterns of the
Kopila sample. The unique size and quality of this
sample allow for a refined reconstruction of age
at death. Overall, the wide age distribution and
formalized deposition suggest that these assem-
blages are the result of a normal demographic
pattern rather than widespread infanticide.
These results do not preclude the possibility that
some of the individuals included in the deposit
were victims of infanticide. Future research will
expand on these results with analysis of dental
non-metric traits and post-cranial remains.

Impacts of grit on dental microwear
formation: a time series approach

LARISA R.G. DESANTIS', MARK F. TEAFORD? and
MARIANA DUTRA FOGAGA?®

"Department of Earth & Environmental Sciences,
Vanderbilt University, 2Department of Basic
Sciences, Touro University, *Conservation and
Biodiversity, Federal University of Maranhao

Decades of research have used dental microwear
as a tool for inferring diet, with a more recent
debate focused on distinguishing between
the contributions of food and/or grit on dental
microwear formation. While experimental and
museum-based studies have demonstrated
that diet is the overarching signal recorded via
dental microwear, it is challenging to examine
dental microwear formation over long periods of
time—especially in humans. Here, we examined

a series of tooth facets taken from the same
human individual over a period of approximately
8 months. Tooth impressions were acquired
prior to and after the consumption of a diet
that included corn muffins, where the corn was
prepared with a sandstone grinding surface and
then with a granite grinding surface. The same
facets were re-examined after each treatment
and analyzed via dental microwear texture anal-
ysis (DMTA). Complexity values vary < 1 between
each time step, while anisotropy values vary
by < 0.0017. There is greater variability between
different facets than there is between treatments.
DMTA attributes do not consistently increase or
decrease over time with either of the grit-treat-
ments, suggesting that grit does not dramatically
erase or rewrite dental microwear. Instead, dental
microwear attributes are remarkably conserved
with identifiable features clear throughout ~8
months during the study. These data suggest
that dental microwear in modern humans repre-
sents a most recent, but potentially longer term
diet-record than previously thought and that grit
may have less of an effect on dental microwear
textures than expected.

Funding was provided by Vanderbilt University.

Joint proportions in early hominins

ANJALI M. PRABHAT', CATHERINE K. MILLER? and
JEREMY M. DESILVA™?

TAnthropology, Dartmouth College, 2Ecology,
Evolution, Ecosystems, and Society, Dartmouth
College

In general, human evolution has been character-
ized by an increase in lower limb joint size and a
decrease in upper limb joints as a result of biped-
alism and reduction of arboreality. However, the
pace at which this transition occurred and the
ancestral condition from which it evolved still
remain unknown. Previous work has shown that
Australopithecus afarensis exhibited human-like
proportions, while A. africanus retained ape-like
limb joint sizes. Here, we re-examine these
proportions and include additional hominin taxa.
Measurements were taken at the elbow (humeral
biepicondylar breadth, radial head diameter,
ulna trochlear width), femur (head diameter and
subtrochanteric width), and ankle joints (tibia,
talus) on African great apes (N = 26), humans (N
= 24), and fossil hominins. Data were expressed
as a geometric mean that represented each spec-
imen’s relative upper limb to lower limb ratio. A.
afarensis, Homo erectus, and H. naledi resem-
bled humans, whereas A. africanus, A. sediba,
Paranthropus robustus, and P, boisei all fell near or
within the ape range for upper limb to lower limb
ratios. These results demonstrate that in spite
of being committed bipeds, the South African
australopiths and Paranthropus may have exhib-
ited a greater degree of arboreal behavior than A.
afarensis, despite being chronologically younger.
Our findings create a phylogenetic dilemma in
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which either the human-like body proportions of
A. afarensis are homoplastic or the ape-like upper
limbs of both South African australopiths and
Paranthropus are secondarily derived.

Life history insights from dried blood spot-
based measurement of bone turnover
markers

MAUREEN J. DEVLIN', GEETA N. EICK? and J. JOSH
SNODGRASS?

"Anthropology, University of Michigan, ?Global
Health Biomarker Laboratory, Department of
Anthropology, University of Oregon

Bone is a dynamic organ whose continual turn-
over is influenced by life history stage, including
growth, reproduction, and aging; energy availa-
bility; activity level, climate; disease; and other
factors. Bone turnover data are essential to
anthropologists but challenging to measure in
field settings. The present study reviews and
synthesizes information on the viability of meas-
uring bone formation and resorption markers in
dried blood spots (DBS), a field friendly, cost-ef-
fective, minimally invasive collection technique.
Markers of bone formation include osteocalcin
(bone matrix protein), PTNP (propeptide of type
1 collagen), and alkaline phosphatase (oste-
oblast enzyme). Markers of bone resorption
include Ctx (collagen breakdown product) and
TRACp5Sb (tartrate-resistant acid phosphatase
5b, osteoclast enzyme). Considerations include
clinical relevance, stability in dried blood, assay
availability and cost. Results show that osteoc-
alcin (formation) and TRACp5b (resorption) have
the strongest potential for DBS measurement.
Osteocalcin is synthesized by osteoblasts and
is the predominant non-collagenous protein in
bone matrix. TRACpS5b is an enzyme produced in
proportion to osteoclast number. Both markers
are clinically validated, stable in dried blood, and
measurable using existing assays. We conclude
that DBS measures of osteocalcin and TRACp5b
have the potential to address anthropological
questions about bone gain and loss across life
history (e.g. at puberty and menopause) and in
response to environmental factors. For example,
relative osteocalcin and TRACp5b levels could be
used in combination with imaging (e.g., calcaneal
ultrasound) to assess pubertal bone mass acqui-
sition. Future studies must delineate population
variation in these markers in DBS samples at
different life history stages.

Support: NSF BCS-1638786

Assessing the existence of the male-fe-
male health-survival paradox in past
populations

SHARON N. DEWITTE

Anthropology, University of South Carolina

In many modern populations, women live longer
than men, but experience higher burdens of
disease and disability and poorer self-rated
health. This male-female health-survival paradox
has received increasing attention as demo-
graphic transitions produce higher proportions of
elderly people in living populations. However, this
trend has been understudied in past populations.
The ability to estimate age in skeletal samples,
even for the oldest individuals, via the method
of transition analysis, provides the opportunity
to examine patterns of skeletal pathologies with
advanced age in the past. This study examines
sex-differences in trends of periodontal disease
(PD) across the medieval period in London using
a sample (n = 986) from several cemeteries. PD
has previously been shown, in this context, to be
associated with elevated risks of mortality and
with periosteal new bone formation, suggesting
that it reflects underlying immune responses or
frailty more generally. Previous research has also
revealed improvements in survivorship following
the 14"-century Black Death in London. For this
study, the results of binary logistic regression,
and hierarchical log-linear analysis reveal: 1) an
increased risk of PD with age, 2) increased survi-
vorship after the Black Death, and 3) declines
in PD after the Black Death that are of greater
magnitude for females compared to males.
These results do not reveal the existence of a
male-female health-survival paradox in the medi-
eval period, at least with respect to PD. However,
they do corroborate existing evidence of substan-
tial improvements in health in general in the
aftermath of the Black Death.

Funding was provided by NSF (BCS-1261682; BCS-
1539502), the Wenner-Gren Foundation (#7142,
#8247), and the American Association of Physical
Anthropologists.

Modelling ontogenetic changes in
masticatory performance within Macaca
fascicularis and their impact upon dietary
and social ecology: a multibody dynamics
study

EDWIN DICKINSON', LAURA C. FITTON? and
KORNELIUS KUPCZIK!

Max Planck Weizmann Center, Max Planck
Institute for Evolutionary Anthropology, 2Center
for Anatomical and Human Sciences, Hull York
Medical School

Many Cercopithecine primates demonstrate
developmental shifts in dietary and/or social
ecology. In Macaca fascicularis, the size and
mechanical resistance of frequently ingested
foods increases during development, as does
the frequency of canine-baring social displays.
However, it is unclear how these behavioral shifts
may relate to ontogenetic changes in masticatory
anatomy in this species. To this end, we applied
multibody dynamics techniques to investigate
the effects of developmental changes in muscle

88th Annual Meeting of the American Association of Physical Anthropologists

size, muscle architecture, and craniofacial form
upon masticatory performance within M. fascic-
ularis, and to explore how these anatomical
changes may contribute to shifts in the dietary/
social ecology of this species. Across a series of
models (infant, juvenile, adult female and adult
male), maximum bite force and gape were meas-
ured at different stages of jaw closure at several
locations along the dental row.

With increasing age, individuals displayed
an improved ability to consume larger food-
stuffs and produce higher bite forces, mirroring
reported dietary shifts within this species. The
adult male model also demonstrated a signifi-
cantly improved anterior gape capacity, reflecting
the increased importance of canine-baring jaw
postures within these individuals. Changes in
muscle size contributed most significantly to
increases in bite force, while craniofacial form
imparted a more significant effect upon gape
potential than muscle architectural changes.

These findings demonstrate the close relation-
ship between masticatory form and dietary/
social ecology during ontogeny, in which anatom-
ical changes during development enable older
individuals to consume larger and more mechan-
ically challenging foods, and enhance the role of
the masticatory apparatus within social display
behaviors.

Financial support was provided by the Max Planck
Society.

Analysis of an American Heroine?: The
Skeletal Remains from the Gravesite of
“Captain” Molly Corbin

ELIZABETH A. DIGANGI
Anthropology, Binghamton University

Margaret (Molly) Corbin is known for her bravery
during the American Revolutionary War when
in November 1776 she took over her husband's
cannon after he was killed in action. She was seri-
ously wounded and taken prisoner by the British;
and later became the first woman to receive a
pension from the American government due to
her service and subsequent disability. The histor-
ical record indicates that she sustained grapeshot
wounds to her shoulder and breast, rendering
one arm permanently unusable. Following her
death several decades later, she was buried in
a small cemetery on the estate of financier J.P
Morgan in Highland Falls, NY. In the 1920s, the
Daughters of the American Revolution discov-
ered her unmarked gravesite and petitioned the
US Military Academy in West Point to lay her to
rest there. In 2016, this gravesite was accidentally
disturbed during construction activities. The skel-
etal remains were subsequently exhumed and
subjected to forensic anthropological analysis.
While the remains were significantly fragmented,
it was nevertheless possible to estimate several
biological parameters, including age-at-death,
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sex, antemortem trauma, and pathology. Given
the fragmentary nature of the skeleton, thorough
osteological knowledge was essential, as even
fragments contributed to the osteobiography.
The resulting picture was that of a middle-aged
man lacking shoulder injuries but with several
other antemortem traumatic and pathological
conditions. In all likelihood he was alive during
the colonial period or later, and his remains were
mistaken for Molly Corbin’s in the 1920s. He was
reburied at West Point, and Margaret Corbin's
gravesite remains unknown.

Nutrient goals of wild Bornean orangutans
at Gunung Palung National Park: a case
for nutrient balancing

ANDREA L. DIGIORGIO? and CHERYL D. KNOTT"?

TAnthropology, Boston University, 2Gunung Palung
Orangutan Project

Bornean orangutans (Pongo pygameus wurmbii)
have historically been characterized as frugivores
and energy maximizers under an optimal foraging
paradigm. While orangutans do consume
more fruit and energy when fruit is available,
the Geometric Framework of Nutrition (GF)
suggests that energy maximization is not the
only goal of foraging. Instead, GF suggests that
in addition to energy goals, animals also balance
nutrient intake. To test this theory, we investi-
gated which nutrient balances were most tightly
defended using feeding and nutritional data from
57 full-day follows of wild Bornean orangutans
collected in Gunung Palung National Park in West
Kalimantan, Indonesia. We predicted that, like
other frugivorous primates, orangutans would
most strongly maintain a non-protein to protein
energy ratio (NPE:PE). Using linear regressions on
all nutrient combinations, we find that an NPE:PE
ratio of 10.12:1 was the most strongly defended
nutrient ratio (Adjusted R? = 0.86, p < 2e-16). To
investigate the influences of this foraging goal, we
tested whether this ratio was different between
sexes (t=1.65,p = 0.11), fruit availability z-scores
(F =527, p = 0.026), and animals (ANOVA, F =
1.78, p = 0.09). We discuss the impact of each
of these variables on orangutan foraging and
nutrient balance, and the mismatch between
available and consumed NPEPE. Our data
suggest that, in addition to energy, maintaining a
nutrient balance and a range of protein intake are
important foraging goals of orangutans.

DiGiorgio: NSF GRFP Grant No. DGE-1247312, Boston
University; DiGiorgio and Knott: NSF BCS-1540360; Knott:
US Fish and Wildlife Service, LSB Leakey Foundation,
National Geographic Society, Disney Conservation Fund

Relationship among molecular markers,
blood biochemistry, and anthropometry in
Amazonian Native American populations
ISABELA G. DINIZ'2 HILTON P SILVA' and JOAO F.
GUERREIR0?

'PPGA, UFPA, 2PPGBM, UFPA

The epidemiological and nutritional transition
among Native Americans is developing fast in
Latin America, which partly explain the emer-
gence of chronic noncommunicable diseases,
specially obesity. Nevertheless, obesity is
a multifactorial disease and presents very
complex inheritance patterns where the cumu-
lative contribution of diverse genes results in
a greater or smaller individual susceptibility to
certain environmental factors. In this sense,
we sought to investigate the relation of Body
Mass Index (BMI), cholesterol, glucose and
triglycerides with three single nucleotide poly-
morphisms - SNPs (ABCA1 rs9282541; ADRB3
rs4994; and PPARG rs1801282) known in the
literature as associated with obesity in popu-
lations around the world. A total of 590 adult
individuals (51.86% female, mean age 39.44),
living in 11 indigenous villages in the State of
Para participated in the study. The overall mean
BMI and blood biochemistry among these popu-
lations were within normal limits. However, when
groups were considered separately, the highest
overweight frequency (BMI 225) found was
72.7% in one given population. We found asso-
ciation of BMI with the SNPs of the ABCA1 and
ADRB3 genes. In addition, marginal association
was found with the SNP of the PPARG gene (p =
0.06). All polymorphisms were tested for relative
risk (odds ratio). The mutant alleles of the ADRB3
and PPARG genes had an odds ratio of 1.37 and
1.47, respectively. In contrast, the mutant allele
of ABCA1 presented a lower relative risk than
the wild-type allele (0.48) suggesting a protec-
tion against obesity to the carriers of this Native
American peoples’ exclusive variant.

UFPA, CNPq and CAPES.

Skeletal trauma as an indicator of past
living conditions in Medieval Cambridge
JENNA M. DITTMAR, PIERS D. MITCHELL?, CRAIG
CESSFORD?%, SARAH INSKIP', BENJAMIN NEIL®,
ISABELLA K. SEALEY*and JOHN ROBB?
"McDonald Institute for Archaeological Research,
University of Cambridge, ?Department of
Archaeology, University of Cambridge, 3Cambridge
Archaeological Unit, Department of Archaeology,
University of Cambridge, “School of Clinical
Medicine, University of Cambridge

The aim of this research is to explore the past
living conditions experienced by the inhabitants
of Medieval Cambridge through the analysis of
skeletal trauma and the assessment of fracture
risk. The skeletal remains of 326 individuals from
Medieval Cambridge that were buried in the semi-
rural parish cemetery of All Saints by the Castle

(n=79), the Augustinian Friary (n=38), and the
hospital of St. John the Evangelist (n=209) were
assessed. Individuals with evidence of skeletal
trauma were further analyzed using radiography,
to class fracture type. One or more fractures
were identified on 25.1% (n=82/326) of individ-
uals examined. At each of these sites, fractures
were more commonly found on males than
females. Fractures were most commonly found
on the individuals buried in the parish ceme-
tery (36.7%, n=29/79), followed by those in the
hospital cemetery (22.48%, n=47/209). Within
the Augustinian Friary, fracture prevalence was
much lower (15.7%, n=6/38). The individuals
buried in the parish and hospital burial grounds
represent a cross section of Medieval society that
likely engaged in physical labor at some point in
their lives. The higher prevalence rate of skeletal
trauma found in these two cemeteries may be
associated with the living conditions and reflect
the occupational hazards experienced by poor
laborers. Comparatively, the friars and wealthy
patrons buried within the friary were less likely
to experience fractures as the friars were prin-
cipally engaged in preaching and other spiritual
activities, and the patrons of the friary would have
been relatively wealthy and unlikely to be involved
in manual labor.

Funded by the Wellcome Trust Biomedical Humanities
Collaborative Grant programme

Variation in the human calcaneus: inves-
tigating the relationship between skeletal
phenotype and behavior

LILY J. DOERSHUK?, NICHOLAS B. STEPHENS',
JAAP PP. SAERS?, TEA JASHASHVILI*, KRISTIAN
J. CARLSON?®®, ADAM D. GORDON’, JAY T. STOCK?#
and TIMOTHY M. RYAN'

"Department of Anthropology, Penn State
University, 2Department of Archaeology, Cambridge
University, *Department of Radiology, Molecular
Imaging Center, University of Southern California
Keck School of Medicine, “Department of Geology
and Paleontology, Georgian National Museum,
Department of Integrative and Anatomical
Sciences, University of Southern California

Keck School of Medicine, °Evolutionary Studies
Institute, University of Witwatersrand, ’Department
of Anthropology, University at Albany, SUNY,
8Department of Anthropology, Western University

Humans exhibit high levels of inter- and intra-
population variation in trabecular bone structure.
Consistent with a bone functional adaptation
framework, this pattern has been associated
with variation in behavior, in which human groups
with high levels of activity/mobility (inferred from
subsistence behavior) tend to have a more robust
skeletal phenotype. However, most previous
research has investigated this phenomenon
by comparing bone structure between popula-
tions that are genetically, environmentally, and
behaviorally distinct. We aim to control for these
potentially confounding factors by comparing
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two groups from Central/Southern lllinois that are
behaviorally distinct, but relatively genetically and
environmentally similar. The Black Earth repre-
sent Middle Archaic hunter-gatherers and Norris
Farms represents Oneota agriculturalists. High-
resolution (~0.05 mm) microCT scans of the
calcaneus from Black Earth (n= 14) and Norris
Farms (n = 17) individuals were analyzed using
a whole-element approach. Six trabecular bone
microarchitectural variables were measured
across the entire calcaneus using Medtool 4.2,
including bone volume fraction (BV/TV), trabec-
ular thickness (Th.Th), trabecular separation (Tb.
Sp), trabecular number (Th.N), degree of aniso-
tropy (DA), and bone surface density (BS/BV).
Between group comparisons show that the Black
Earth and Norris Farms differ significantly in
Tb.Th, DA, and BS/BV. No significant differences
were detected in BV/TV, Tb.Sp, or Tb.N. The Black
Earth have thicker and less highly oriented trabec-
ular bone structure, as well as lower bone surface
density than the Norris Farms. The relationship
between skeletal phenotype and human behavior
is complex; future studies may benefit from
deeper investigation of variation present within
and between human groups.

NSF BCS-1719187, NSF BCS-1719140, RCUK/BBSRC
grant BB/R01292X/1, NSF GRFP Grant No. DGE1255832.

The application of histomorphometry to
puberty in the archaeological record

JESSICA AM. DOLDING-SMITH, ROSIE PITFIELD,
CHRIS DETER and PATRICK MAHONEY

Human Osteology Lab, Skeletal Biology Research
Centre, School of Anthropology & Conservation,
University of Kent

Adolescence is marked by the onset of puberty
whereby hormonal changes cause the body to
mature into its reproductive capacity, adult body
size, and behavioural maturity. Specific bony
secondary sexual characteristics develop during
the six stages of puberty: initiation, acceleration,
peak height velocity, deceleration, maturity, and
completion. Macroscopic skeletal indicators of
puberty provide one way to estimate the stage of
puberty attained at the time of death.

This study determines if underlying microscopic
changes in bone growth are linked to the macro-
scopic skeletal stages of puberty. Age-at-death
was reconstructed from dental formation for 40
juvenile skeletons from Blackgate, Newcastle
(n=17), Fishergate Barbican, York (n=13), and
St Gregory's Priory, Canterbury (n=10). Pubertal
stage was estimated from the hamate hook,
distal hand phalanges, distal radius, proximal
ulna, iliac crest, cervical vertebrae, and mandib-
ular canine root. Microscopic features of bone
remodelling were measured from previously
produced histological thin-sections of the ante-
rior humerus mid-shaft (n=40) using CellSens
analysis software. Secondary osteon density,
size, and shape parameters were measured.

Analyses revealed a curvilinear relationship
between puberty stage and bone remodelling.
Osteon population density increases during the
acceleration phase of puberty and then tapers
off throughout subsequent puberty stages. This
indicates that pubertal stage relates to bone
remodelling, with the fastest remodelling being
associated with the most rapid puberty stage.
This is the first study to explore the possible
link between puberty and microstructural bone
growth.

This research was funded by the University of Kent Vice

Chancellor's Research Scholarship and the Dora Harvey
Memorial Research Scholarship.

Where the Wild Things Are...and How

They Get There: Bonobo, chimpanzee and
human use of visual spatial information
navigating in virtual reality

FRANCINE L. DOLINS, CHARLES MENZEL, KARLINE
JANMAAT, KEN SCHWELLER, MATTHIAS ALLRITZ
and JOSEP CALL

Behavioral Sciences, University of Michigan

What kinds of spatial information do human and
nonhumans attend to in their environment? How
does this knowledge form the basis of intelligent
spatial behaviors? We studied 5 bonobos (1
adolescent, 4 adults), 6 adult chimpanzees and
24 humans (children, adults in US, Congo), and
compared their performance on virtual touch-
screen navigation-foraging tasks (VR). Fruits
(apples, bananas, grapes) were located in a simu-
lated outdoor environment. Individual ordered
preferences for these fruits were determined prior
totesting. In Experiment 1, subjects were required
to navigate to touch the fruits to receive rewards.
These were auditory (‘ding”), visual (piece of
fruit glowed, then disappeared), and food for the
nonhuman apes (they were given pieces of fruit
corresponding to the virtual fruit; humans were
given corresponding plastic fruits). Our goal was
to compare these species’ spatial strategies in
localizing the fruits, and to determine whether
their visits to fruit locations were in order of indi-
vidual preference. In Experiment 2, we evaluated
their ability to project spatial knowledge gained
in virtual environments to solve spatial problems
in the real world in a one-to-one correspond-
ence (equivalence). Bonobos outperformed the
chimpanzees, while children and adult humans
from Congo and US differed from each other but
were similar to bonobo patterns of performance.
These results are discussed with attention to
performance of young bonobos and human chil-
dren and previous results using VR to test human,
bonobo and chimpanzee navigation and spatial
strategies. This cross-species, cross-cultural
approach lends insight into the emergence of
apes’ complex cognitive abilities.

Funded by the Templeton World Charity Foundation and

the University of Michigan-Dearborn.
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Exploring In Vivo Linear Microcrack
Prevalence By Sex and Age as a Variable
of Skeletal Fragility

VICTORIA M DOMINGUEZ'? and AMANDA M
AGNEW?

"Department of Anthropology, Lehman College-

CUNY, 2Skeletal Biology Research Laboratory, The
Ohio State University

Experimental ~ research  has  established
that excessive loading generates skeletal
microdamage, which reduces bone's fracture
resistance. However, bone biologists take for
granted that microdamage develops in the skel-
eton in response to the body's habitual loading,
accumulating and repairing due to wear-and-tear.
Some scholars suggest that as age increases,
a mismatch arises between pace of damage
accumulation and repair, so that older individuals
have more microdamage and thus an increased
susceptibility to fracture. Unfortunately, current
understanding of in vivo rates of microdamage is
limited. Thus, this study takes a preliminary look
at in vivo linear microcrack prevalence in the ribs
based on age and sex.

The sample consisted of the left or right 67 rib of
30individuals (15 female, 15 male) ranging in age
from 40-99 years (mean=70, sd=17). Ribs were
assumed to undergo similar loading across indi-
viduals due to respiration. Samples were stained
en bloc prior to slide preparation in order to distin-
guish in vivo from processing microdamage.
Sections were assessed for linear microcracks
(crack number, crack length), as well as area vari-
ables (cortical area, porosity) used to calculate
microcrack areal densities for analysis (crack
density, crack surface density). Independent
samples t-tests indicated no sex differences
in any variables examined. Linear regression
demonstrated a statistically significant, but
weak, relationship between crack density and
age (R?=0.106, p=0.04). Observed trends suggest
further research is warranted, particularly looking
at in vivo microdamage across skeletal elements
and how interaction with other features of skel-
etal microstructure might play a role in variability.

Impediments to human bipedalism in
tropical rainforests

NATHANIEL J. DOMINY' and VIVEK V.
VENKATARAMAN?

TAnthropology, Dartmouth College, 2Human
Evolutionary Biology, Harvard

Recent advances in light detection and ranging
(LiDAR) technologies have upset prevailing views
on the structural uniformity of tropical rainfor-
ests. Internal structures (often conceptualized
as strata or layers) are variably complex, and this
complexity is known to affect environmental and
biotic interactions. Habitat complexity will also
affect the movement ecology of primates, but
comparative studies of habitat complexities are
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few. Given that vegetation in the understory is
expected to have large effects on the terrestrial
movements of primates, including humans, we
used ground-based LiDAR (LD90-3100HS first-re-
turn laser rangefinder operating at 890 nm and 1
kHz; Riegl, Horn, Austria) to compare the density
of vegetation in the understories of 14 lowland
rainforests spanning the tropics. We differenti-
ated between rainforests occupied by foragers
and horticulturalists because Diamond (1997,
Nature 354:111-112) argued that foraging under
denser conditions should favor smaller statures
to economize the energetic costs of hip, knee, and
ankle flexion. Thus, variation in the prevalence of
understory vegetation may have contributed to
the independent origins of the human pygmy
phenotype. To test this hypothesis, we calcu-
lated vegetation area density in a cubic meter
T m above the ground. We found that seven
forager-occupied forests have denser understory
conditions (mean: 0.39 + 0.27 m? m?®) than those
of non-foragers (n = 7; mean: 0.12 + 0.07 m? m?,
Wilcoxon Z =2.81,P <0.01). This finding supports
the hypothesis that dense understory vegetation
is an impediment to efficient bipedalism and a
potential selective pressure on human body size.
This research was supported by the David and Lucile

Packard Foundation (Fellowship in Science and
Engineering no. 2007-31754).

Dia de Salud: A model for communi-
ty-based outreach to improve health care
access for low-income families

ALLISON C. DONA'?, GEETA EICK'? ASHLEY
HUYNH' and J. JOSH SNODGRASS'?
"Anthropology, University of Oregon, 2Global Health
Biomarker Lab, University of Oregon

The Oregon-based nonprofit organization Huerto
de la Familia (“The Family Garden”) and the Global
Health Biomarker Laboratory at the University of
Oregon come together each year to host Dia de
Salud, a free health fair for underserved Spanish-
speaking individuals in Eugene, Oregon. Dia de
Salud aims to provide general health informa-
tion through anthropometric measurements,
functional measures (including spirometry),
blood pressure, and finger-prick biomarkers
(including blood glucose, lipids, hemoglobin, and
hemoglobin Alc) as well as consultations with
volunteer medical and dental professionals from
the community. Each year, 20-25 undergraduate
volunteers from the University of Oregon, most
with at least some level of Spanish language skills,
assist at the event through conducting intake
interviews, collecting anthropometric measure-
ments, obtaining capillary blood from finger prick,
and providing child care for participant families.
Since its creation in 2010, Dia de Salud has served
between 60 to 80 people every year. This poster
describes Dia de Salud, including its successes
and challenges, in order to outline a model for
community-based outreach to improve health

care access for low-income families. Although
not a substitute for comprehensive primary
health care, Dia de Salud combines community
outreach and anthropology to provide health care
services to underserved populations.

Investigating patterns of growth distur-
bances in a Neolithic sample from Liguria
(northwestern Italy, 4800-4400 BCE) from
the analysis of enamel defects and diet

IRENE DORI'? ELIZA ORELLANA GONZALEZ',
GWENAELLE GOUDE?, ALESSANDRA VARALL,
JACOPO MOGGI-CECCHI? and VITALE S.
SPARACELLQ!

TUMR 5199 PACEA, University of Bordeaux,
2Department of Biology, Lab. of Anthropology,
University of Florence, 3CNRS, Minist Culture,
LAMPEA, Aix-en-Provence, Aix Marseille Univ.,
“Department of Archaeology, Durham University

The demographic expansion associated with
the Neolithic Transition appears to have been a
consequence of increased female fertility, due
to a reduced interbirth interval, which increased
reproductive fitness despite high infant mortality.
This implies a more rapid weaning process, which
can expose the weanling to nutritional stress and
infectious risks.

We explored these micro-evolutionary adap-
tations and life-history parameters in a
chrono-culturally homogeneous Neolithic
skeletal sample (Square Mouth Pottery, 4800-
4400 cal BCE) from the Finalese area (Liguria,
northwestern Italy, n=12). We jointly analyzed
patterns in enamel growth disturbances (linear
enamel hypoplasia, LEH) to explore early child-
hood stress, and diachronic dietary changes via
isotopic (86'°C, §°N) incremental dentine analysis
(n=2). Based on evidence of a highly infectious
local environment, we expected that the invest-
ment in immune defense with the cessation of
breastfeeding would come as a cost to growth,
resulting in a well-defined signal of develop-
mental stress. Results indicate a statistically
significant increase in enamel defects around
2.5-3 years, followed by a rapid decline. Isotopic
data suggest the introduction of weaning foods
by the first year, but also a rather long time for the
reaching of the adult levels of 6'°N. This suggests
that maternal milk may have been supplemented
well into the second year, as proposed for other
Neolithic sites, and as observed ethnographically
in areas with high pathogen load and limited nutri-
tional resources. This may have been a strategy
to maximize children immunity, although it may
have been an unsuccessful strategy, given that
all the individuals died before reaching adulthood.

ID: Marie Sktodowska-Curie grant agreement No.
752626, \/SS: Programme, IdEx (University of Bordeaux)
ANR-10-IDEX-03-02.

Impact of subsistence, latitude, and terrain
on lower limb bone robusticity in a globally
distributed skeletal sample

TABITHA DORSHORST and BRIGITTE HOLT

Department of Anthropology, University of
Massachusetts

While well documented, the relationship between
the mechanical influences of long-distance
mobility and lower limb robusticity is complicated
by the impacts of topography and body propor-
tions. Femoral rigidity and shape indices have
been shown to correlate with terrain and effective
temperature. Furthermore, studies conflict as to
whether the femur or the tibia reflect variability
in activity patterns more clearly and consist-
ently. We investigate the competing influences
of mobility, terrain, and latitude in a large globally
distributed, human skeletal sample spanning
28,000BP-1990AD. Relative strength (section
modulus) and Ix/ly shape index of midshaft femur
and tibia are compared among three groups
of varying mobility: Hunter-gatherer (N=468),
Agricultural (N=2421), and Industrial/Mechanized
(N=306). Local terrain is quantified as flat, hilly, or
mountainous. Latitude is used to explore possibly
confounding effects of climate on cross-sec-
tional properties. Partial correlation analysis
shows significant positive correlations between
mobility and relative strength and shape index
for males and females. Higher latitude groups
exhibit significantly increased relative strength,
but lower Ix/ly ratios. The decrease in Ix/ly results
from significantly higher medio-lateral bending
rigidity, reflecting wider pelves. With latitude and
mobility held constant, terrain also significantly
correlates with relative femoral and tibial relative
strength for both sexes, but interestingly not with
shape. Tibial properties exhibit stronger relation-
ships with mobility and terrain, but femoral shape
correlates more strongly with latitude than tibial
shape. Our data confirm the strong impact of
terrestrial mobility on lower limb structure, and
the need to account for the confounding effects
of body breadth and topography.

In search of the Denisovans: biomolecular
ways for the identification of new human
fossils in the Eurasian archaeological
record

KATERINA DOUKA'?, SAMANTHA BROWN', TOM
HIGHAM?, ANATOLY DEREVIANKO? and MICHAEL
SHUNKOV?

"Department of Archaeology, Max Planck Institute
for the Science of Human History, 2School of
Archaeology, University of Oxford, *Siberian Branch,
Russian Academy of Sciences

Since the publication of genome sequences from
Denisovans and Neanderthals, research into the
evolutionary significance of processes such as
large scale human migrations and interbreeding,
has flourished. Yet the lack of well provenanced,
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reliably dated and genetically analyzed human
remains from Late Pleistocene Asia, and espe-
cially the lack of Denisovans outside the unique
eponymous locus, is noticeable.

In this talk, we will introduce an interdisciplinary
project (“FINDER") that applies a combination of
analytical techniques to identify, characterize and
analyse new hominin remains from several sites
in Eurasia with the aim of finding new Denisovan
fossils. At the heart of the project lies an analyt-
ical technique called collagen peptide mass
fingerprinting, or ZooMS. ZooMS is a fast and
cheap technique that utilises the internal variation
of bone collagen peptides to taxonomically clas-
sify a bone. The method has immense potential
in identifying hominin bone remains from highly
fragmentary bone assemblages. Here we apply
this method to bones from several sites in North
and SE Asia aiming to find new Denisovans and
expand their geographic distribution further in
space and time.

This project has received funding from the European
Research Council (ERC) under the European Union's
Horizon 2020 research and innovation programme under
grant agreements ERC-2076-StG-715069-FINDER (to KD)
and ERC-2012-AdG-324139-PalaeoChron (to TH).

Gorilla hindlimb muscle fiber phenotypes
DANIEL J. DOYLE', MEGAN HOLMES'?, DANIEL
SCHMITT', ANGEL ZEININGER' and CHRISTINE E.
WALL'®

Evolutionary Anthropology, Duke University,
2Physician’s Assistant Program, Duke University
School of Medicine, 3Duke Lemur Center, Duke
University

Muscle fiber type may have undergone selec-
tion based on locomotor patterns in hominoids.
O'Neill and colleagues recently proposed that
humans have a slow, fatigue resistant, energy
efficient (MHC-I) phenotype that differs from
the fast (MHC-Il) phenotype of chimpanzees
(Ptroglodytes) and may have evolved concur-
rently with increased daily travel distance in early
hominin bipeds. Large-bodied gorilla (G.g.gorilla)
with a short daily travel distance allows us to test
the relationship among hindlimb muscle fiber
type, mass, and locomotion. If fiber phenotype
reflects daily travel distance, the MHC-I pheno-
type should be human>chimpanzee>gorilla with
chimpanzee and gorilla having >50% MHC-II. If
body mass is a better predictor, the MHC-I pheno-
type should be gorilla>human>chimpanzee with
gorilla and human having slower phenotypes.

Immunohistochemistry was performed on fresh
frozen gorilla (n=1 adult female, 1 silverback)
muscle from vastus lateralis, gastrocnemius, and
biceps femoris to distinguish MHC-I, MHC-II and
hybrid fibers. Proportion and percent cross-sec-
tional area of muscle section (%CSA) were
calculated for each fiber type and compared to
published data for chimpanzees and humans.

For each muscle, fiber type proportion and
%CSA for MHC-I is human>gorilla>chimpanzee.
Overall, gorilla shows a fast phenotype and is
very similar to chimpanzee. This supports the
idea that humans are unusual in having a slow
locomotor muscle phenotype. It also suggests
that, contrary to the slow phenotype predicted by
large body mass, gorilla has a fast fiber pheno-
type that is consistent with the dynamic force
capabilities suggested by O'Neill and colleagues
for chimpanzee.

Supported by NSF BCS-1517561 and BCS-1719743.

Markers of subtle activity variation?
Enthesis bilateral asymmetry in humans
MICHELLE S.M. DRAPEAU" and OLIVIA A. DE
CARVALHO?

Dept. of Anthropology, Université de Montréal,
2Departamento de Arqueologia, Campus de
Laranjeiras, Universidade Federal de Sergipe
(LABIARQ/DARQ/UFS), Brazil

Enthesis morphology is known to be deter-
mined by a number of factors, such as age
and body size, while also being determined by
muscle activity. As a consequence, activity-re-
lated changes are difficult to tease apart from
these confounding factors. In order to control
for the non-activity related influences that affect
enthesis morphology, we compare the right and
left side of individuals. This is particularly inter-
esting in humans because of the asymmetrical
use of the upper limbs, individuals generally favor
one upper limb over the other. More specifically,
we tested whether limb preference, as measured
from the asymmetry in cross-sectional geom-
etry correlates with the asymmetry in enthesis
morphology.

Our sample consists of 14 Sadlermiut Inuit
individuals (females=6, males=8) for which we
visually assessed bilateral enthesis morphology
of upper and lower limb muscles and collected
bilateral cross-sectional CT scans from the femur
and humerus. Because of the non-continuous
nature of enthesis morphology scoring, non-par-
ametric tests are used in all statistical analyses.

Our cross-sectional analyses show that, as
expected, the Sadlermiut upper limbs are signif-
icantly asymmetric while the lower limbs are
not. In the lower limb, there is no correlation
between asymmetry of cross-sectional geom-
etry and of enthesis morphology, likely because
the low level of lower limb asymmetry. However,
in the upper limb, asymmetry of the cross-sec-
tional geometry is positively correlated with
some enthesis markers, although not all. The
correlation between upper-limb ‘robusticity’ and
enthesis development suggests that relatively
subtle activity differences are enough to induce
enthesis changes.

This research was funded by the CNPq, Brazil (to OAdeC)
and by the FQRSC, Canada (to MSMD).
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Dental microwear texture analysis as a
tool for discerning intra-population dietary
patterns: Evidence from the Croatian
Copper Age site of Poto¢ani

JESSICA L. DROKE', JAMES C.M. AHERN'?, IVOR
JANKOVIC'2, MARIO NOVAK?2, JACQUELINE
BALEN® HRVOJE POTREBICA?* and CHRISTOPHER
W. SCHMIDT®

"Anthropology, University of Wyoming,
2Anthropology, Institute for Anthropological
Research - Zagreb, *Archaeology, Faculty of
Humanities and Social Sciences, University of
Zagreb, “Prehistoric Archaeology, Archaeological
Museum in Zagreb, SAnthropology, University of
Indianapolis

Dental microwear texture analysis (DMTA) is a
dietary reconstruction method typically used for
interspecies comparisons. More recently, DMTA
has been employed as a tool for discerning
differences in human subsistence patterns, but
its utility in detecting intra-population dietary
variation has been little explored. This study
utilized dental remains of 37 individuals from the
Croatian Copper Age site of Potoc¢ani (cca 4100
BCE) to investigate dietary patterning according
to age and sex within the population. Standard
DMTA procedures were followed to observe
phase Il wear facets on the occlusal molar
surfaces. The three texture variables, calculated
using scale-sensitive fractal analysis software
(Sfrax® and Toothfrax®), included complexity
(Asfc), anisotropy (eplsar), and textural fill
volume (Tfv). As a whole, results indicate rela-
tively high anisotropy values for the individuals
from Potocani (xB=.0031) signifying considerable
consumption of fibrous, homogenous foods and
consistent with the farming of domesticates.
Complexity values for the population are also
elevated (xF=2.313) suggesting a hard or gritty
diet consistent with the exploitation of wild or
seasonally available foods such as nuts or berries.
Overall, DMTA signatures from Potocani indicate
a diet rich in farmed domesticates along with
substantial supplementation of wild resources.
Further investigation into sex-based variation
in diet indicate that adult males consumed a
harder more heterogeneous diet than adult
females who ate a softer more fibrous diet, while
age-based analyses indicate that sub-adults
show a moderately hard and fibrous diet. These
analyses indicate that DMTA is an effective tool
for discerning fine-scale dietary patterns within
bioarchaeological populations.

Funding was provided by the Center for Global Studies,

University of Wyoming to JLD and by the National
Science Foundation (BCS 0922930) to CWS.
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A probable case of cranial osteopenia
in aboriginal societies from northern
Argentina

HILTON DRUBE'2, SUSANA MARTINEZZ ELINA
SILVERA? SUSANA SALCEDA®** and GUILLERMO
LAMENZA*

'Facultad de Ciencias Médicas, Universidad
Nacional de Santiago del Estero, ?Facultad de
Ciencias Exactas y Naturales, Universidad Nacional
de Catamarca, *Facultad de Ciencias Naturales
y Museo, Universidad Nacional de La Plata,
4CONICET, Consejo Nacional de Investigaciones
Cientificas y Técnicas

Osteopenia is a pathological condition that
involves a decrease in bone mineral density and
consequently a disproportionate loss of bone
mass. Such decrease in bone mineral density
is the cause of symmetrical biparietal thinning
or resorption in the human skull and its precise
etiology is considered to be uncertain. This paper
aims to present a case of cranial osteopenia
which has caused the presence of biparietal
thinning in an adult individual from an archae-
ological site in northern Argentina dated at the
time of contact in the area. Age and sex exam-
ination and anthropometrical measurements
were performed using standard techniques.
Macroscopic evaluation was complemented
with X-ray images. The affected skull belongs
to a male individual of +50 years. Resorption
affects symmetrically both parietals. Thinning
in both bones extends from the upper temporal
line up to 21 mm of the sagittal suture, covering
a depressed surface located between the lateral
eminence and the coronal suture. The affected
areas form two significant concavities, appreci-
able in the superior and the lateral norms of the
cranium. Both depressions on the skull exhibit
diameters of 60 and 40 mm. Diploe and the
outer and inner tables are of equal thickness.
Cranial osteopenia, including bilateral resorption
of parietal bones, is not a common finding in
ancient skeletal material. The importance of the
present study is to add a particular archaeolog-
ical case in northern Argentina, and consequently
in the southern cone of South America, to the
geographic distribution of this rare condition in
past populations of the world.

Funding support provided by FHCSyS-UNSE, FCM-UNSE,
FACEN-UNCa and FCNyM-UNLP

Key questions and future directions:
Integrating biomarkers to understand
(trans) gender experience and health
disparities

L. ZACHARY DUBOIS', ROBERT-PAUL JUSTER?,
JAMES GIBB?, TIAN WALKER™ and SALLY I.
POWERS*

"Anthropology, University of Oregon,
2Psychiatry and Addiction, University of
Montreal, *Anthropology, University of Toronto,
“Psychological and Brain Sciences, University of
Massachusetts Amherst

Transgender and gender diverse (TGD) people
have become increasingly visible and access to
transition-related care is rising, particularly for
youth. Political backlash and entrenchment in a
gender binary, however, continue to marginalize
TGD people, increasing risk for stress-related
health disparities. Nonetheless, research use of
biomarkers among TGD people remains limited.
The 2016 National Institute of Health recogni-
tion of sexual and gender minority people as a
health disparities population increases available
funding for much-needed research. In this review,
we identify future directions in this emerging
area and show that the use of minimally-in-
vasive biomarker sampling enables essential
health data to be collected from a population
often excluded from research. Among sexual
minorities (e.g. gay men) biomarkers have been
successfully employed to understand health risks
due to structural inequities, stigma, and minority
stress. To date, however, only two studies have
assessed TGD health by integrating biomarkers
to understand pathways linking stigma and
stress to: 1) health among transmasculine
people and 2) health among HIV+ transgender
women of color. We identify key areas for
future research, discuss research challenges
and possible solutions, and specify theoretical
approaches useful in this endeavor. Future areas
should integrate intersectional, life-history, and
developmental approaches to investigate areas
including: developmental trajectories and long-
term effects of minority stress, the role of social
support and close relationships in resilience,
interactions among exogenously-administered
sex-hormones and stress physiology, and aging.
Biological anthropologists are well positioned to
lead community-based biomarker research to
address the needs of this marginalized and hard-
to-reach population.

Implementing Nutritional Geometry to
identify dietary constraints and strate-
gies in the red-bellied lemur (Eulemur
rubriventer)

AMANDA DU BOUR', JEAN-LUC RAHARISON??,
BRUNO RAMORASATA?3, JESSICA ROTHMAN* and
MITCHELL T. IRWIN'?

"Department of Anthropology, Norther lllinois
University, 2SADABE, Madagascar, Antananarivo,
3Department of Animal Biology, University of
Antananarivo, “Department of Anthropology, Hunter
College

Nutritional Geometry is a modeling tool that
considers how the mixture of nutrients influ-
ences health and disease rather than focusing
on any one nutrient in particular. We explored the
nutritional ecology and dietary strategies of the
red-bellied lemur (Eulemur rubriventer); particu-
larly considering the balance of macronutrients
and whether protein is the nutritional driver for
foraging choices (protein leverage). We recorded
the plant parts and insects in a single female’s

diet in the Ankadivory region, near Tsinjoarivo,
Madagascar. Daytime follows were conducted
for 30 days during the lean season; for six of these
days plus six days in the abundant season, food
intake during the 24-hour cycle was recorded.
Diet items were analyzed for their compositions
of protein, fat, nonstructural carbohydrates, and
fiber; we quantified intakes of available protein
and non-protein energy (carbohydrates and fat).
The hypothesis that protein is the limiting macro-
nutrient in E. rubriventer diets and drives foraging
choices (i.e. was constant across seasons) was
not supported. The study subject exceeded her
recommended protein requirement (3.15-4.9 g of
protein/day) in the lean season (5.07 g of protein/
day) and the abundant season (8.76 g of protein/
day); the protein: non-protein energy ratio varied
three-fold across seasons. Finally, the 24-hour
diet information revealed day-night differences,
implying that, for cathemeral animals such as E.
rubriventer, only looking at daytime diet consump-
tion can lead to inaccurate diet profiles. This
project provides information crucial for a more
comprehensive understanding of food selection
by E. rubriventer, and is important for both captive
management and habitat protection.

Greenville Zoo Conservation Fund from the Greenville
Zoo, Founders Grant from Northern Illinois University.

Geometric morphometric analyses

of carpals and tarsals demonstrate
differences in wild and captive baboon
populations

MADELYNNE M. DUDAS

Department of Anthropology, University of Texas
at Austin

Morphological studies favor wild specimens
over captive specimens because captive envi-
ronments often have different physical demands
that developmentally impact skeletal anatomy.
While these differences have been quantified
in long bones and crania, little is known about
the effect of rearing environment in carpals
and tarsals. Quantifying the extent to which a
captive environment impacts carpal and tarsal
morphology helps clarify their range of pheno-
typic plasticity. In this study, three-dimensional
geometric morphometric (3D GM) analyses of
Papio cynocephalus carpals and tarsals from a
wild and captive sample were performed to iden-
tify any significant shape differences between the
two groups (n = 60) when size is controlled for.
Digitized landmarks on the talus, medial cunei-
form, capitate, scaphoid, tibia and radius were
collected for each individual. It was predicted that
shape differences would be associated with a
lesser range of motion in the captive specimens
due to the invariable hard surfaces of their enclo-
sures and a broader range of motion in the wild
specimens due to their substrate variability and
grasping uses. The results indicate that there
are statistically significant differences in shape
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between captive and wild samples, particularly
in the capitate (p<0.001). To address specific
predictions about shape differences that were
not met, other confounding factors (diet, genetics,
disease, and maturation rate) were considered.
Although there are shape differences revealed in
this study, it is useful to perform these types of
analyses to determine if aspects of the captive
skeleton warrant inclusion in comparative studies
in order to increase sample sizes.

The paleontological record of the
Australopithecus anamensis site of Allia
Bay, East Turkana

LAURENCE DUMOUCHEL

Center for the Advanced Study of Human
Paleobiology, The George Washington University

Between 1995 and 1997, a team from the
National Museums of Kenya led by Dr. Meave G.
Leakey recovered 31 Australopithecus anamensis
fossil remains from the Lonyumun Member of
the Koobi Fora Formation at Allia Bay, locality
261-1. Detailed description and analyses of
these hominin fossils were produced, in addi-
tion to primate remains from the same locality
and carbon and oxygen isotope values from a
subset of the fauna. Here, we identify and analyze
the remaining vertebrate fossils, over 1,500
specimens.

The faunal composition of the macromammals
from the Allia Bay assemblage (n=1,711) differs
significantly from that of the penecomtempora-
neous site of Kanapoi, West Turkana (n= 1,950)
at the family-level (p <0.001) despite substantial
overlap in their faunal lists. Noteworthy differ-
ences include a larger proportion of carnivoran
mammal fossils at Kanapoi, and a larger propor-
tion of Hippopotamidae fossil remains at Allia
Bay. Hominins are also proportionally less abun-
dant at Allia Bay than at Kanapoi. In addition, our
stable isotope analyses reveal that the distribution
of carbon isotopic compositions of each taxon is
generally more 13-C depleted at Allia Bay (n=114)
relative to the same taxon at Kanapoi (n=78).
This trend is particularly strong in tragelaphin
and aepycerotin 613C values, suggesting impor-
tant differences in use of C3 and C4 vegetation
between these sites.

Our analyses allowed to broaden the range of
known habitats for Australopithecus anamensis
and demonstrate that these hominins were able
to thrive in more mesic environments, like those
found at Allia Bay.

Funded by the Leakey Foundation, Sigma Xi Grants-
in-Aid of Research, Explorers Club Washington Group inc,
Evolving Earth Foundation, Cosmos Club Foundation and
the Lewis N. Cotlow Fund.

Reconstructing host immune status in
acquired syphilis: a bioarchaeological and
immunological approach

MEGAN E. DUNCANSON', MOLLY K. ZUCKERMAN?,
SHARON DEWITTE® and FABIAN CRESPO'
"Anthropology, University of Louisville,
2Anthropology and Middle Eastern Cultures,
Mississippi State University, 3Anthropology and
Biology, University of South Carolina

Most immune responses against acquired syph-
ilis's causal bacterium, Treponema pallidum,
are determined by the host, not the pathogen;
therefore, reconstructing each host's inflam-
matory response or phenotype (IP) is crucial to
interpreting the disease’s clinical manifestations,
including skeletal lesions. Our study integrates
experimental protocols with osteological analysis
to explore the potential immunological interplay
between systemic inflammatory responses
against T pallidum and other pathogens, such
Porphyromonas gingivalis, which is causal to
periodontitis (PD), a commonly found local
inflammatory reaction. We assessed estab-
lished data on the presence/absence of PD in
individuals with lesions suggestive or specific to
syphilis (n=33) and those without these lesions
(n=111) from post-Medieval St. Thomas Hospital
and Lower St. Bride's cemeteries, London, UK.
For the in vitro protocols, we exposed human
peripheral blood mononuclear cells (PBMCs) to
the immunomodulatory T pallidum antigen Tp47
on day one; on day two, we exposed the same
culture to P gingivalis. The consequent expres-
sion of pro-inflammatory cytokines (TNFa, IFNy,
IL-1) was measured by ELISA. The osteological
analysis revealed a higher frequency of PD in
the pathological sample (p=.04; p<.1) than the
control, especially in those with gummata (35%),
representing a hyper-inflammatory response.
The experimental results show that early expo-
sure to Tp47 induces shifts in the expression of
TNFq; IFNy; IL-T by the PBMCs. Together, these
results suggest that an inflammatory interplay
may be at work between T pallidum and P gingi-
valis, supporting the hypothesis that osteological
lesions, specifically PD, could be used to recon-
struct IP during syphilis infection.

Arboreal primate gait kinematics: Do wild
data validate laboratory inferences?

NOAH T. DUNHAM', ALLISON MCNAMARA?,
BRIGITTE DEMES?®, LAURA E. JOHNSON?, LIZA
SHAPIRO? and JESSE W. YOUNG'

'Anatomy and Neurobiology, Northeast Ohio
Medical University, 2Anthropology, University of
Texas at Austin, *Anatomical Sciences, Stony Brook
University, “Pathology and Anatomical Sciences,
University of Missouri

Laboratory investigations have provided impor-
tant insight into the functional underpinnings
of primate locomotor performance; however,
it is unclear to what extent gait patterns in the
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laboratory reflect those of primates moving in
natural settings. We filmed quadrupedal loco-
motor activity in eight platyrrhine species at
the Tiputini Biodiversity Station, Ecuador, and
three additional platyrrhine species at La Suerte
Biological Field Station, Costa Rica, and also quan-
tified the diameter and orientation of locomotor
substrates using remote sensors (N = 1,233
strides). We compared overall arboreal quad-
rupedal gait kinematic patterns in free-ranging
individuals to those of laboratory platyrrhine
congenerics. As expected, gait kinematics of
free-ranging individuals were more variable than
laboratory counterparts. Within the free-ranging
dataset, Ateles and Alouatta increased limb
phase on inclines (p=0.04; p=0.002, respectively),
Lagothrix increased duty factors on inclines
(p=0.002), Cebus increased duty factors on
declines (p=0.02), and both Saimiri and Saguinus
displayed an inverse relationship between limb
phase and substrate diameter (p=0.05; p=0.03,
respectively). This study confirms the prefer-
ence for diagonal sequence gaits in free-ranging
primates (i.e, 87.9% of all recorded symmet-
rical strides) and that in both settings primates
tend to adjust gait patterns to promote security
through longer contact times on non-horizontal
substrates and increased limb phase on inclined
substrates. We show that laboratory and field
investigations of primate locomotion vyield
consistent patterns but that field studies can
capture additional aspects of gait variability and
flexibility in response to the increased substrate
complexity of natural environments.

Research supported by the National Science Foundation
Grants BCS-1640552 and BCS-1640453.

First metacarpal trabecular morphology:
Implications for thumb use in great apes
and Australopithecus

CHRISTOPHER J. DUNMORE', TRACY L. KIVELL"34,
NICHOLAS B. STEPHENS?®, AMELINE BARDO',
JEAN-JACQUES HUBLIN® and MATTHEW M.
SKINNER™##

'Skeletal Biology Research Centre, School of
Anthropology and Conservation, University of Kent,
2Department of Anthropology, Pennsylvania State
University, *Department of Human Evolution, Max
Planck Institute for Evolutionary Anthropology,
“Evolutionary Studies Institute, University of the
Witwatersrand

Fossil hominin thumb morphology is often
compared to that of extant hominids, for which
we have observed manual behaviors, to infer
the locomotor and manipulative capabilities
of extinct hominins. Preserved internal trabec-
ular morphology can provide evidence for fossil
hominin thumb use since it remodels in response
to loading experienced during life. Here we
use micro-CT data to analyze trabecular archi-
tecture of the first metacarpal in extant great
apes (n= 41), early and recent Homo sapiens
(n=13), Australopithecus africanus (StW 418),
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Australopithecus sediba (MH2), Paranthropus/
early Homo (SK 84 and SKX 5020) and Homo
neanderthalensis (n=3). We apply a geometric
morphometric approach to the subarticular
regions of ‘whole-epiphysis’ trabecular models,
to test for significant differences in relative
trabecular bone volume fraction and degree of
anisotropy between species. Results indicate
that H. sapiens have significantly different first
metacarpal trabecular architecture from that of
other extant hominids, consistent with abduction
of the thumb during forceful pad-to-pad preci-
sion grips. Great ape trabecular architecture is
generally consistent with a habitually adducted
thumb, used in pad-to-side and non-precision
grips. Though, Neanderthal and MH2 trabec-
ular morphology generally appears more similar
to recent humans than extant apes, StW 418
demonstrates a more mosaic morphology,
while SK 84 and SKX 5020 diverge further from
the human pattern. These findings offer further
insight into the manual behaviours of fossil homi-
nins, as well as the adaptive shift from locomotor
to manipulative hand use that occurred in our
evolutionary history.

This research was supported by European Research
Council Starting Grant #336301, The Fyssen Foundation,
and the Max Planck Society.

Preliminary results from a recently discov-
ered Holocene burial site in Northern Laos,
Tam Pa Ping
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"Department of Medical Education, Creighton
University School of Medicine, 2Anthropology
Department, University of Illinois at Urbana-
Champaign, ®Institute of Archaeology, Vietnam
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5, Museum Histoire Naturelle de la Rochelle, ¢,
French National Center for Scientific Research,

7, Ministry of Information and Culture of Laos, ¢,
Musee de 'lHomme, Paris.

Since 2003, archaeological research has been
resumed in the Annamite Mountains of Hua Pan
Province, northern Laos, with ongoing excava-
tions at two modern human fossil-bearing sites,
Tam Hang and Tam Pa Ling. These sites date to
the terminal and Late Pleistocene. In December
2076, another cave site was discovered while
conducting a geologic survey of the region, Tam
Pa Ping. This new site is located on the Pa Hang
Mountain within 100 m of these previously iden-
tified sites. Tam Pa Ping contained a single burial
dating to 2996 +/- 47 years BP with associated
grave goods. Osteological analysis suggests

this individual is an adult male, approximately 30
years old, with perimortem trauma to the thorax.
There is evidence of cultural continuity in both
burial practice and antemortem body modifica-
tion between this individual and those buried at
Tam Hang. There are stylistic similarities in the
grave goods at Tam Pa Ping and Tam Hang,
and both sites show intentional use of a cave
as a primary burial location. Similarly, individuals
from both sites show evidence that their anterior
maxillary incisors were removed before death
as indicated by antemortem alveolar resorption.
This individual has an average measured 8'°Cyp-
aite Of -7.13%o, an indication of more C4 than C3
vegetation consumption. This find suggests that
this area was occupied, either continuously or
sporadically, through several glacial events from
the earliest securely dated evidence of modern
human occupation in Southeast Asia to the
current period and contributes to the limited skel-
etal samples in the region

Quantifying growth pulses across the first
year of life in rural Gambian infants

JAMES DYKES', JASON A. CUMMINGS?, DANIEL
J. NAUMENKO'", G. KESLER O'CONNOR?, ZOFIA
STANLEY“, NABEEL AFFARA® DAVID B. DUNGERS,
KEN K. ONG®, ANDREW M. PRENTICE®, SOPHIE E.
MOORE®® and ROBIN M. BERNSTEIN'"?

TInstitute of Behavioral Science, University of
Colorado Boulder, 2Department of Computer
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3Department of Anthropology, University of
Colorado Boulder, “Department of Applied
Mathematics, University of Colorado Boulder,
SDepartment of Pathology, University of Cambridge,
%Department of Paediatrics, University of
Cambridge School of Clinical Medicine, ’MRC
Epidemiology Unit, University of Cambridge School
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Growth pulses, or so-called 'mini growth spurts'
are short term growth events, and have been
previously modeled using an approach that char-
acterizes the presence or absence of a Gompertz
event in a series of four consecutive measure-
ments. Here, we present a modified Gompertz
detection method applied to detailed longitu-
dinal growth data from infants in rural Gambia
enrolled in the HERO-G (Hormonal and Epigenetic
Regulators of Growth) study. Weight and crown-
heel length were measured every other day
between day 9 and day 365 of postnatal life.
Growth data were considered in chunks of four
consecutive data points (or ~one week), and
only those with no missing data or outliers were
considered for fitting (N=69 (F=36, M=33)). We
used a self-starting function that obtains starting
values for non-linear least squares regression
(SSgompertz from the growthmodels package
in R), then attempts a Gompertz fit within each
chunk. If successful, the algorithm starts again

on the next data point after the successfully fit
event. If an event is not detected, the algorithm
re-starts on the second data point of the chunk
that resulted in failed detection, thus scanning
every possible set of four consecutive points.
Applying this method to our growth data reveals
significant variation in the number and pattern
of detected Gompertz events among individual
infants. Specifically, greater total numbers of
Gompertz events and longer consecutive runs of
Gompertz events within the first 7100-150 days of
postnatal life are associated with positive growth
outcomes at one year.

Funded by the Bill and Melinda Gates Foundation
(OPP1066932)

Evaluating the Significance of Hominin
Femoral Variation

LESLEY H. EASON
Anthropology, University of Arkansas

Delineating species in the hominin fossil record
relies on reference to the pattern and magnitude
of variation among extant primates. Fossils are
generally attributed to the same species when the
magnitude of morphometric variation of a fossil
sample is subsumed by that of extant reference
species. With few exceptions, recent research
has recognized that the magnitude of cranial and
post-cranial variation among hominin samples
is exceeded by that of extant reference species.
Furthermore, there is no system-wide pattern of
variation across reference samples with regard to
phylogeny, geographic range, body size, habitat
or diet (Harmon and Plavcan, 2011; Eason, 2015;
Plavcan, 2017; Eason, 2018).

Using univariate, bivariate, and multivariate
techniques, this study expands on previous
research by comparing the pattern and magni-
tude of morphometric variation of the proximal
and distal femur across thirty-three anthropoid
species. Traditional linear data and 3D geometric
morphometric data are compared for 335
specimens comprising platyrrhines, colobines,
cercopithecines, hylobatids, and great apes
from 25 extant taxa. Morphometric variables
for 54 Australopithecus and Homo fossils are
compared to extant reference taxa. As with
previous studies, results reveal no system-wide
pattern of morphometric variation with regard to
phylogeny, geographic range, body size, habitat,
or diet. More importantly, the entire magnitude of
morphometric variation among hominin fossils is
subsumed by that of single-sex subsamples of
extant reference species. These results demon-
strate that morphometric variation of the femur is
not useful for delineating hominin taxa, thus inter-
specific behavioral differences among hominins
are difficult to interpret with reference to such
variation.
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Fluctuating sea levels in
Australomelanesia and some shifting
hypotheses about human population of
Flores, Indonesia

ROBERT B. ECKHARDT', SAKDAPONG
CHAVANAVES?', KENNETH J. HSU® and MACIEJ
HENNEBERG*

Laboratory for the Comparative Study of
Morphology, Mechanics, and Molecules,
Department of Kinesiology, Pennsylvania State
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Study of Morphology, Mechanics, and Molecules,
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University, *Department of Geosciences, University
of Chinese Academy of Sciences, Beijing, China,
“Anthropology and Comparative Anatomy,
University of Adelaide

Since discovery of human bones in Liang Bua
Cave, Flores (Brown et al, 2004; Morwood, et
al, 2004) supporters of "Homo floresiensis”
have maintained validity of initial key attributes
(endocranial volume as small as 380 ml, stature
of 1.06 m, absent external chin) despite subse-
quent corrections: endocranial volume of 430 ml
(Jacob, et al., 2007), stature >1.25 m (Eckhardt
et al, 2014), absence of external chin and pres-
ence of retromolar sulcus in undoubted Homo
sapiens (Eckhardt, et al, 2015). Hypothetical
taxon supporters argue that island isolation was
an essential explanatory element for defining
phenotypic features (Baab & McNulty, 2009), with
Flores having been reached only once. The collat-
eral view of steady body size diminution on Flores
since supposed single colonization has been
falsified (Brumm, et al,, 2016); if anything, body
size has increased through time on the island,
though recent genetic data (Tucci, et al., 2018)
cast serious doubt on single population continuity
and evidence for a new species. Our hypothesis
(Jacob, et al,, 2007) remains that numerous sea
level fluctuations over time make it likely that
the island was colonized by humans multiple
times, with only the archetypical LB1 specimen
(62/100 total sample bones, including the only
known skull) being a developmentally abnormal
individual. Here to the already long list of LB1
abnormalities we document that in dimensions
of M" interdental width (28 mm), palatal skeletal
coronal width (51 mm) and palatal coronal height
(14.5 mm), LB1 falls within the Down syndrome
range and outside that of normal patients.

Health Outcomes Associated with Higher
Allostatic Load in Zoo-Housed Western
Lowland Gorillas (Gorilla gorilla gorilla)

ASHLEY N. EDES'? BARBARA A. WOLFE® and
DOUGLAS E. CREWS?#

'Endocrinology Laboratory, Smithsonian
Conservation Biology Institute, 2Department

of Anthropology, The Ohio State University,
3Department of Veterinary Preventive Medicine,
The Ohio State University, “College of Public Health,
The Ohio State University

As it is in humans, the number one cause of
death for zoo-housed great apes is cardiovas-
cular disease (CVD). The development of CVD
and other chronic conditions is likely mediated
through stress-induced physiological dysregula-
tion, or allostatic load (AL). Multi-system scales
for estimating allostatic load, or allostatic load
indices (ALIs), have been developed in humans to
predict risk of poor future health outcomes. ALls
are multi-system composites of biomarkers from
the metabolic, neuroendocrine, cardiovascular,
and immune systems. Applied only to humans
for two decades, we recently developed ALls
for gorillas. Continuing this previous research,
we have now analyzed 69 different ALls using
various biomarkers and methods. Synthesizing
these models, we developed a proposed baseline
ALl with seven biomarkers and examined associ-
ations with markers of cardiovascular health (e.g.,
cholesterol, triglycerides), presence or absence
of chronic degenerative condition, and mortality
risk in gorillas from three zoos (n=63). AL ranged
from 0-6 (=1.84, SD=1.71). AL was positively
associated with triglycerides (linear regression,
p=0.004, R?=0.211), but not cholesterol (linear
regression, p=0.797, R?=-0.121). Gorillas with
at least one chronic degenerative condition
had two-fold higher AL (t-test, p=0.003). Each
unit increase in allostatic load was associated
with a 44% increase in mortality risk (odds ratio,
p=0.029, OR=1.438, 95% CI=1.038-1.991). This
research demonstrates AL is associated with
indicators of cardiovascular risk, the presence of
chronic conditions, and mortality risk. Given the
number of models tested, this work also provides
a foundation for future studies on the long-term
consequences of physiological dysregulation on
health and longevity in great apes.

This work was supported by the Columbus Zoo and

Aquarium and the Department of Anthropology at The
Ohio State University.

NMDID: A new research resource for
biological anthropology

HEATHER J.H. EDGAR’ and SHAMSI R.
DANESHVARI BERRY?

"Anthropology; Office of the Medical Investigator,

University of New Mexico, 2Health Informatics and
Information Management, University of Mississippi

The New Mexico Decedent Image Database
(NMDID) is a free-access, searchable dataset of
whole-body decedent CT scans and associated
metadata. The development of this database
provides opportunities to address research
challenges previously impossible. Applications
include anatomy, pathology, growth and develop-
ment, biomechanics, forensic anthropology and
medicine, public health and other fields. The data-
base is available at NMDID.UNM.EDU.

The sample includes 15,249 individuals who died
2010-2017, approximately 11% of deaths in New
Mexico. There is no decomposition detectable
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77% of the scans. Two-thirds of the sample were
male; one-third were Hispanic/Latino; 872 were
aged 1-18; 299 were under 1-year old at death.
Natural causes of death account for 5,506 indi-
viduals; the remainder include deaths due to
accident, suicide, and homicide. Each individual
is described by extensive associated descriptive
data that derives from the death investigation and
autopsy records as well as telephone interviews
with next of kin. Information available varies
greatly among individual, but can include educa-
tion, occupations, habitual activities, number of
children, country of origin for decedent, parents,
and grandparents, health history, medications,
socioeconomic status, and more. The metadata
alone is an important new source for research.

Each CT dataset consists of two sets of images,
one optimized for displaying soft tissue and
one optimized for displaying bone, totaling 7GB
of information per individual. Each image set
consists of approximately 12,000 image slices,
each with high resolution and thickness of 1Tmm,
with 0.5mm overlap. The resulting database
provides over 85TB of images and documenta-
tion for research and education.

Funded by National Institute of Justice 2016-DN-BX-
0744. Statements made are solely the responsibility of
the authors.

Age and pathology-related changes in
neuron density in the chimpanzee cortex

MELISSA K. EDLER™?, EMILY L. MUNGER?, PATRICK
R. HOF®4 WILLIAM D. HOPKINS®¢, JOHN J. ELY?,
JOSEPH M. ERWIN®, RICHARD S. MEINDL?,
ELLIOTT J. MUFSON', CHET C. SHERWOOD? and
MARY ANN RAGHANTI%

'Pharmaceutical Sciences, Northeast Ohio Medical
University, 2School of Biomedical Sciences,

Kent State University, *Fishberg Department

of Neuroscience, Ronald M. Loeb Center for
Alzheimer's Disease, and Friedman Brain Institute,
Icahn School of Medicine at Mount Sinai, “New
York Consortium for Evolutionary Primatology,
SDivision of Developmental and Cognitive
Neuroscience, Yerkes National Primate Research
Center, ®Neuroscience Institute, Georgia State
University, ’MAEBIOS, ®Department of Anthropology
and Center for the Advanced Study of Human
Paleobiology, The George Washington University,
°Department of Anthropology, Kent State University,
°Departments of Neurobiology and Neurology,
Barrow Neurological Institute

In the absence of disease, aging in humans is
accompanied by gradual volumetric atrophy of
several brain regions and cognitive impairment,
but an absence of significant neuronal loss.
Although nonhuman primates have mild cogni-
tive deficits, they lack neuron death and cortical
atrophy with aging. Conversely, human patho-
logic age-related conditions, such as Alzheimer's
disease (AD), display extensive neocortical and
hippocampal neuronal loss and severe cognitive
decline. While humans are considered uniquely
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susceptible to age-associated neurological
disorders, recent studies have revealed AD-like
plagues and vasculature containing amyloid-
beta (AB) and tau-related neurofibrillary tangles
in chimpanzees and other mammalian species.
In this analysis, we investigated the effect of age
and AD-like pathology on regional neuron and
glia densities in a sample of postmortem chim-
panzee brains (n = 29, 12-62 years). Utilizing AR
and tau data previously collected in these apes,
we employed stereological methods to quantify
neuron density, glia density, and glia/neuron ratio
in the prefrontal cortex (PFC), middle temporal
gyrus (MTG), entorhinal cortex, and hippocampal
subfields CAT1 and CA3 from Nissl-stained
sections. Aging was associated with decreased
CA1 and CA3 neuron densities and MTG glia/
neuron ratio (CA1: R? = 0.18; CA3: R? = 0.20; MTG:
R? = 0.17, p's < 0.02). Additionally, increased
volume of AB42-containing vessels correlated
with reduced MTG neuron density (R? = 0.23, p <
0.04). These data suggest that both aging and AR
pathology contribute to neuronal loss in chimpan-
zees, which appears to differ from normal aging
and AD in humans.

NSF (BCS-1316829, MAR), NIH (NS042867, NS073134,
NS092988, WDH, CCS; AG017802, JJE;, AGO14308,
JME; AG005738, PRH; POTAG014449, AG043375, EJM),
James S. McDonnell Foundation (220020293, CCS),
Sigma Xi, KSU RC and GSS

Dental Microwear Texture Analysis of
Archaic Period Groups in Indiana and
Kentucky

ERIN EDWARDS, ALEXANDRIA MCDANIEL,
CHRISTOPHER SCHMIDT and CHRISTOPHER
MOORE

Anthropology, University of Indianapolis

Dental microwear texture analysis (DMTA) is the
study of microscopic wear on teeth expressed as
dental surface relief at submicron scales. DMTA
is applied to Phase Il facets on first and second
molars in order to compare diets of pre-contact
humans from the US eastern woodlands. The
current study addresses inter-spatial dietary vari-
ation in 103 adults from Archaic sites in Indiana
(12F173, Bluegrass, Kramer, Meyer) and Kentucky
(Carlston Annis, Barrett, Butterfield, Indian Knoll,
Ward). Dental replicas were analyzed with a
white-light confocal profiler at a magnification
of 100X. Data were leveled and cleaned and then
imported into scale-sensitive fractal analysis
software, Toothfrax® and Sfrax®, for study of
the texture variables: complexity and anisotropy.
Our results found statistically significant differ-
ences (df = 6, F=2.267, p = .044, partial eta2 =
0.135) for complexity between Butterfield (mean
= 1.50) and the other Kentucky sites (mean’s:
Barrett 1.04; Carlston Annis, 1.07; Indian Knoll,
1.12). No other differences were found. This

study indicates a statistically significant variation
in dietary hardness and is consistent with paleo-
botanical syntheses that identify Archaic diets as
diverse and situationally varied.

Complex Clavicles: A novel method for
landmark collection on structures lacking
clearly defined features

DANIEL E. EHRLICH', BIREN A. PATEL? and DAVID
J. GREEN'®

'Department of Anatomy, Midwestern University,

2Department of Integrative Anatomical Sciences,
University of Southern California, Keck School

of Medicine, *Department of Anatomy, Campbell

University School of Osteopathic Medicine

Hominoid clavicles exhibit torsion and a sinuous
curvature in three dimensions. However, a limited
number of homologous anatomical landmarks
forces researchers to rely on linear and angular
measures in predefined, two-dimensional planes.
Such approaches are hampered by selection
bias, which may under-represent the true extent
of variation. Here, we present a novel method
for evaluating clavicle shape that minimizes the
subjectivity of landmark placement and clavicle
orientation.

Using either surface or CT scan data, a stand-
ardized, objective orientation is first established
based on the principal axis of the bone. Next,
landmark coordinates (including centroid, equal-
ly-spaced semi-landmarks, or curvature maxima)
are derived from a series of cross-sectional slices.
These points effectively create a series of homol-
ogous semi-landmark contours or point clouds
that may be analyzed using standard geometric
morphometric methods.

We demonstrate the utility of this approach on a
subsample of human and African ape clavicles,
using contour curves derived from the centroid,
anterior, posterior, superior, and inferior points of
100 cross-sectional slices. A principal compo-
nents analysis of Procrustes-aligned coordinates
clearly distinguished taxa across the first three
PC axes. Eigenvector loadings of landmarks high-
light patterns of distinct morphology for each
PC, including mid-shaft curvature (PC1) as well
as more subtle deflections of the sternal and
acromial ends (subsequent PCs). This method
removes much of the subjectivity involved in land-
mark definition and placement, while achieving
high coverage and sensitivity to shape change.
Further, it can be easily applied to other struc-
tures with similarly complex morphology as well
as incomplete fossil material.

Funding for this study was provided by Midwestern
University.

After Theranos: Next-generation
biomarkers and technologies

GEETAN. EICK and J. JOSH SNODGRASS
Anthropology, University of Oregon

What can a drop of blood really do? According
to the now-defunct health start-up Theranos,
provide results for over 200 analytes within
minutes! Although this claim was found to be
false, and founder Elizabeth Holmes faces crim-
inal charges, the hundreds of millions of dollars
of investment Theranos attracted speaks to
the huge demand for finger-prick diagnostics.
Start-ups that were developing proprietary tech-
nologies in the shadow of Theranos have now
been exposed to the full glare of skepticism left
in the wake of its collapse, which can only benefit
science, as the emphasis has shifted to transpar-
ency of technology and clinical trials. Because
the biomarkers of greatest interest clinically are
often those present in the lowest concentrations
in blood (e.g., interleukin-6), which is exacerbated
when sampling only a few drops of capillary
blood, novel assay technologies are of paramount
importance. In this poster, we review the poten-
tial and pitfalls of technologies currently under
development, such as antibody-coated magnetic
particles, viscoelastic focusing, vibrational spec-
troscopy, nanofluidic biosensors, and multiplexed
nanostrips. The huge drive to revolutionize the
antiquated blood-diagnostics industry with a
focus on microsampling is likely to benefit biolog-
ical anthropologists tremendously. However, this
optimism should be tempered by the tradeoff
between the number of analytes assessed and
cost, the focus on biomarkers of clinical interest,
and the unfeasibility of developing next-gener-
ation assays in most biological anthropological
laboratories. Nevertheless, the ability to obtain
results in field settings from a few drops of blood
within minutes has the potential to revolutionize
biological anthropological research.

NSF BCS-1638786 and University of Oregon

Paternal age at conception effect on
offspring telomere length as a potential
adaptive intergenerational signaling mech-
anism: testing of transmission across four
generations in the Philippines

DAN TA. EISENBERG"? NANETTE R. LEE®4,
PETER H. REJ", M. GEOFFREY HAYES®>®” and
CHRISTOPHER W. KUZAWA’#

"Department of Anthropology, University of
Washington, ?Center for Studies in Demography
and Ecology, University of Washington, 3USC-Office
of Population Studies Foundation, Inc., University
of San Carlos, Cebu City, Philippines, “Department
of Anthropology, Sociology and History, University
of San Carlos, Cebu City, Philippines, ®Division

of Endocrinology, Metabolism and Molecular
Medicine, Department of Medicine, Northwestern
University Feinberg School of Medicine, *Center
for Genetic Medicine, Northwestern University
Feinberg School of Medicine, "Department of
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Anthropology, Northwestern University, éInstitute
for Policy Research, Northwestern University

Telomeres are repeating non-coding DNA
sequences at chromosome ends. Telomere
length (TL) is of growing interest because of its
potential role in senescence and life history allo-
cations. In particular, TL declines with age in most
tissues, and shorter TL is thought to contribute to
accelerated senescence. Although age-related
shortening of TL occurs in most tissues, TL
increases with age in sperm. Correspondingly,
older paternal age at conception (PAC) leads to
the inheritance of longer TL in offspring. We have
hypothesized that the PAC effect on TL persists
across multiple generations, and thereby is a
unique form of transgenerational genetic plas-
ticity that increases expenditures on somatic
maintenance as average age at reproduction is
delayed within a lineage. By being transmitted
across multiple generations, the PAC effect may
effectively convey a weighted average signal of
reproductive ages of recent male ancestors. Prior
work of ours in the Philippines demonstrated
a persistent, additive effect of PAC across two
offspring generations, but only among paternal
grandfathers (n=234) and not maternal grandfa-
thers. Here we use an expanded dataset to link
TL to PAC across four generations. We find the
expected positive PAC effect on TL (n=3282;
p<0.001) and grandpaternal age effect (n=2,913;
p<0.05)-equally among maternal and paternal
grandfathers. Possibly due to limited statistical
power, we fail to find significant great-grandpa-
ternal or great-great-grandpaternal age effects
(ns=1,278 and 32; ps>0.52). These results are
consistent with the PAC effect persisting across
generations and having a potential intergenera-
tional signaling effect.

Funding from NSF (BCS-1519110 and BCS-0962282), the

Wenner-Gren Foundation (Gr. 8111), and NIH (TW05596,
DK078150, RR20649, ES10126, and DK056350).

EMPHASIS: Environmental Mismatch in
Primates and Humans, Anthropogenic
Impacts and Settings Survey

ANDREA R. ELLER', STEPHANIE CANINGTON?,
RITA M. AUSTIN®# COURTNEY A. HOFMAN3# and
SABRINA B. SHOLTS'

"Anthropology, Smithsonian Institute National
Museum of Natural History, 2Center for Functional
Anatomy and Evolution, Johns Hopkins
University, *Anthropology, University of Oklahoma,
“Laboratories of Molecular Anthropology and
Microbiome Research, University of Oklahoma

Environmental mismatches, where advanta-
geous traits evolved in one environment are
disadvantageous in another, create trade-offs
in health profiles which may have evolutionary
implications. To investigate the influence of
environmental mismatches, the EMPHASIS
project documents health markers in human
and nonhuman primate crania associated with a

range of anthropogenic environments. Individuals
with known demographic information are scored
for skeletal pathology, dental calculus, and
developmental stage. To distinguish managed
(captive) spaces from wild ones, two scales are
applied to each nonhuman primate individual:
a life history scale, indicating when (if ever) an
individual entered human management, and an
environmental conditions scale, indicating the
probable ecological conditions within that locale.
EMPHASIS has to date surveyed 2181 individuals,
including 1104 nonhuman primates comprising
all hominoids and macaques at the NMNH.
Among apes, bony pathologies presented in 30%
of wild-shot specimens and 54% of captives;
among macaques, pathologies presented in 22%
of wild-shot and 19% of captives. Chi-square
tests indicate there is a significant correlation
between pathologies and environmental condi-
tion among apes (n=452; p=0.032, a=0.05), but
not macaques (n=652; p=0.875, a=0.05). Dental
calculus presented in 42% of the wild-shot apes,
and 57% of captives; results for this chi-square
did not indicate a significant correlation between
calculus and environment (n=432; p=0.411,
a=0.05). Among macaques, dental calculus was
found to be significantly correlated with environ-
mental condition (n=652; p=0.000, a=0.05) and
presented in only 16% of wild-shot specimens but
61% of captives. Ongoing EMPHASIS research
explores why there are apparent differences in
captive heath profiles between primate taxa.

Flexible grouping patterns of lowland
woolly monkeys (Lagothrix lagotricha
poeppigii): evidence of a multilevel society
in a New World primate?

KELSEY M. ELLIS'? LAURA ABONDANOQ' and
ANTHONY DI FIORE'

"Department of Anthropology, University of Texas
at Austin, ?Department of Anthropology, Miami
University

The ability to accurately characterize how asso-
ciation patterns among conspecifics vary over
time and space is critical in evolutionary studies
of behavior, given that this aspect of social struc-
ture directly influences individuals’ opportunities
for mate choice and cooperation, the intensity of
competition over resources, and the transmission
of knowledge and disease within a population.
We explored the association patterns and emer-
gent social structure of woolly monkeys living
in a primary tropical forest in lowland Ecuador
using social network analysis. We constructed
association networks for 52 adults and subadults
from four neighboring groups based on records
of party composition (N=8,302) and close spatial
proximity (< 5m, N=20,581) collected during focal
animal follows over two four-month periods.
Within groups, the degree of substructuring
seen based on party-level associations varied
with group size, with larger groups exhibiting
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greater modularity than smaller groups, likely
due to their higher rates of group fissioning. For
all social groups, network modularity scores
were even higher when close proximity associa-
tion indices were used, suggesting that animals
typically found in the same parties may further
associate preferentially with particular others.
Peaceful associations of animals from more than
one social group were not uncommon, occurring
every ~3-20 days and lasting, on average, ~154
mins (range: 15-mins to 2-days). While the clus-
ters revealed through network analysis often
contained animals of both sexes, there was no
evidence that social groups were made up of
aggregations of recognizable one-male units, as
is typical of other primates living in tiered, multi-
level societies.

Funded by NSF BCS-1540403, the Leakey and Wenner-

Gren Foundations, and the National Geographic Society/
Waitt Grants Program.

Urbanizing Childhood: The Children of the
Spring Street Presbyterian Church and the
Changing Landscape of Lower Manhattan

MEREDITH AB. ELLIS
Anthropology, Florida Atlantic University

This presentation will look at the skeletal and
historical data for subadults, birth to 14.5 years
of age (MNI=70), buried at the Spring Street
Presbyterian Church in lower Manhattan between
1820 and 1850. It will consider how the forces
of urbanization in New York City are reflected in
their life histories. In particular, this presentation
will examine urban forces in the 19" century—
disease outbreaks, urban growth, environmental
pollution, and movements of people—as struc-
turing forces in childhood experience. These
forces will be presented in conjunction with
disease rates recorded in the bone: 52% of the
subadults have rickets, 71% of the infants have
scurvy and 22% have nonspecific cranial lesions,
and 8% of subadults have periostitis. In addition,
there are 6 interesting cases of trauma. In order to
further contextualize these health markers, data
from the 399 death records for children’s burials
at the site will be presented alongside the skeletal
data. Correlations between symptoms recorded
in the death records—diarrheas, inflammations,
swellings, convulsions—will also be connected
to the social conditions of the city. These lived
experiences are hallmarks of urbanization, and
reflect the poor quality food, decreasing quality
of living conditions, and increasing instances of
infectious disease endemic in the first half of the
19" century in Manhattan. The subadult remains
clearly highlight for us how urbanization, a social,
environmental, political and economic system,
affects biology and experiences for growing
bodies.
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Foraging in a landscape of fear: chacma
baboons (Papio hamadryas ursinus) in the
anthropogenic habitats of Hemel-en-Aarde
Valley, South Africa

AMANDA L. ELLWANGER'? and JOANNA E.
LAMBERT®

"Department of Anthropology, University of Texas
at San Antonio, 2Department of Cultural and
Behavioral Sciences, Georgia State University
Perimeter College, *Program in Environmental
Science and Department of Ecology and
Evolutionary Biology, University of Colorado
Boulder

Prey behavior is shaped by actual predation and
perceived predation threat. Though considera-
tion of predation as a selective pressure has a
long history in primate studies, evaluation of how
perceived risk impacts habitat use has received
considerably less attention. For chacma baboons
(Papio hamadryas ursinus) in Hemel-en-Aarde
Valley, South Africa, fear is primarily structured by
the presence of humans and leopards (Panthera
pardus melanotica). We evaluate how baboons
navigate a so-called landscape of fear in habitats
varying in anthropogenic conversion, food avail-
ability, and predation risk. We hypothesized that
(1) if humans present a greater perceived risk
than leopards — and hence a greater role in struc-
turing the fear landscape — then baboons would
be more vigilant in open and anthropogenic
habitats and that (2) if risky anthropogenic habi-
tats provide high-food rewards, then baboons
would prioritize feeding over risk mitigation (i.e.,
avoidance) and other activities in these habitats.
We collected data (June 2016-April 2017) on
behavior (805hrs), habitat type, visibility, nearest
refuge, and food availability using 10-minute
focal follows, 30-minute scans, and pheno-
logical sampling. A one-way ANOVA revealed
significant differences in vigilance rate among
habitats (F=2.695, p=0.013). Two-way ANOVAs
indicated that habitat use is affected by season
(F=62.78, p<0.001) and animals behave differ-
ently in different habitats (F=8.464, p<0.001).
Baboons prioritized feeding in food-rich, risky
habitats (identified by vigilance rate). Results
partially support our hypotheses and demon-
strate that differentially-converted anthropogenic
landscapes present baboons with varying levels
of risk and reward, suggesting that fear at least
partially shapes behavior.

This research was supported by the National

Science Foundation's Doctoral Dissertation Research
Improvement Grant (Award: 1455675).

Feeding and foraging behavior of chacma
baboons (Papio hamadryas ursinus) in a
temperate and anthropogenically-altered
habitat in South Africa

NICHOLAS W. ELLWANGER'? and THAD Q.
BARTLETT!

'Department of Anthropology, University of Texas
at San Antonio, 2Department of Geography and
Anthropology, Kennesaw State University

The activity patterns of free ranging primates
are constrained by a variety of abiotic and biotic
variables. Here we explore how day length,
temperature, and diet impact the feeding and
foraging behavior of baboons living in the extreme
southern latitudes of the Hemel-en-Aarde Valley,
Western Cape, South Africa, which is charac-
terized by a mosaic habitat of endemic fynbos,
invasive trees, colonizing grasses, and agricul-
tural farms. We studied one group of baboons for
84 full days over 10 months. We recorded activity,
food item consumed, and food biomass intake
of all adults (n= 16). Because day length is highly
variable across seasons (latitude= S 33° 22’ 22"),
we report feeding effort as both percentage of
daily activity and estimated hours spent feeding
per day. Proportional feeding time was a nega-
tive function of daylight hours (r?= .219, p<.000).
However, number of hours/day spent feeding
was not explained by daylight or temperature
(p=.206). Feeding hours remained relatively
consistent during months of low daylight avail-
ability, suggesting that baboons increased the
percentage of time spent feeding to maintain
the same amount of feeding effort. Proportional
feeding time (r?= .259, p<.000) and number of
feeding hours (r?=.269, p<.000) were positive
functions of the percentage of biomass obtained
from invasive tree foods. Seeds of invasive trees
(e.g., Pinus and Acacia) are important foods for
baboons in this habitat due to their relatively
high availability in their home range and across
seasons, but the biomass intake rate of these
foods is low, requiring more processing time.

This research was funded by the Department of
Anthropology at the University of Texas at San Antonio.

Physical frailty, aging, and mortality in wild
chimpanzees

MELISSA EMERY THOMPSON'?, ZARIN P.
MACHANDA?3, EMILY OTALI?, MARTIN N. MULLER'?
and RICHARD W. WRANGHAM?2#

'Department of Anthropology, University of New
Mexico, 2 Kibale Chimpanzee Project, *Department
of Anthropology, Tufts University, “Department of
Human Evolutionary Biology, Harvard University

Frailty is a syndrome of human aging char-
acterized by multiple symptoms of physical
decline, such as loss of body condition, weak-
ness, slowing, exhaustion, and lethargy. While
declining physical condition has long been
recognized to accompany the aging process,
frailty has emerged as an important predictor of

broader adverse outcomes, including disability,
poor response to medical treatment, and death.
In non-human primates, where internal health
status is difficult to assess, signs of frailty could
therefore provide an outward approximation
of overall health. Additionally, in the absence of
medical care or support from caregivers, frailty
itself is expected to be a critical determinant of
survival. Here, we examine features approxi-
mating physical frailty in a community of wild
chimpanzees at Kanyawara, Kibale National Park,
Uganda. Muscle mass was estimated for 49 adult
chimpanzees studied over 21 years using urinary
creatinine (21,224 samples). Moderate but signif-
icant age-related declines were evident in both
sexes by ages 35-40, a time when mortality rates
accelerate. These changes were accompanied
by other potential indicators of frailty: decreased
resting respiratory rate, increased time spent
resting, and reduced climbing behavior. However,
there was substantial individual heterogeneity
in these measures, along with broad overlap
between younger and older adults. Our results
suggest that chimpanzees with long lifespans
maintain robust physical condition, but that those
who survive past 50 are conspicuously frail.
Chimpanzee lifespan may be ultimately limited by
ability to meet daily needs in the face of physical
constraints.

Funding: National Institutes of Aging/Office for Research
on Women's Health (RO1-049395), National Science
Foundation (Grants 1355014, 0849380), Leakey
Foundation, Wenner-Gren Foundation, University of New
Mexico, Harvard University, Tufts University.

Oral health and osteoarthritis: impacts
from social and environmental varia-
tion among Iron Age steppe groups of
southern Siberia and Inner Asia

JACQUELINE T. ENG' and MICHELLE MACHICEK?
'Biological Sciences, Western Michigan University,
?Institute of Intercultural and Anthropological
Studies, Western Michigan University

Given the geographic diversity in the extensive
Eurasian steppe, variability in past subsistence
strategies may be expected, as recent archae-
ological studies suggest. This study compares
bioarchaeological data from three contempora-
neous (Iron Age/Xiongnu, c¢. 1000 BC-AD 100)
steppe sites to analyze the influence of environ-
mental conditions and associated subsistence
practices upon dental disease and osteoarthritis.
The southern Siberian kurgan site of Pazyryk
(N=87) and the Xiongnu period ring tombs of
Egiin Gol (N=51) in Mongolia are upper status
burials, while the Xinjiang burials of Heigouliang
(N=80) also show signs of social differentiation.
The expectation is that environmental variability
across these geographic settings, as well as
variation in cultural factors will be evident in differ-
ences of markers of oral health and joint disease
between sites.
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The rates of oral disease and osteoarthritis (at the
shoulder, elbow, hip, and knee) increase in older
adult categories, as expected, while variation
exists between sites and the sexes in which joints
are most affected. Inter-site chi-square compar-
isons show that Heigouliang has significantly
higher rates of antemortem tooth loss (x* (2,
N=2834)=79.911, p<0.001) and in teeth that are
carious () (2, N=1525)=39.671, p<0.001), which
is also true when considered by sex, although
abscess rates are highest among Pazyryk males
(¢ (2, N=1689)=6.295, p=0.043) and Egiin Gol
females ()2 (2, N=1090)=12.198, p=0.002). The
childhood stress marker of enamel hypoplasia is
significantly highest among Egiin Gol individuals
(% (2, N=87)=10.852, p=0.004). These results
suggest variation in gendered activities, dietary
practices, and childhood stress among early soci-
eties across the steppe.

Funding for JE: Fulbright-Hays Doctoral Dissertation
Abroad program & University of California Pacific Rim
Award. Funding for MM: Smithsonian Institution (Council
for American Overseas Research Centers) and Wenner
Gren.

Competitive ability complements coalition
formation in wild male chimpanzees

DREW K. ENIGK', MELISSA EMERY THOMPSON'?,
ZARIN P. MACHANDA?3, EMILY OTALI?, RICHARD W.
WRANGHAM?# and MARTIN N. MULLER'?
"Department of Anthropology, University of New
Mexico, ?Kibale Chimpanzee Project, Fort Portal,
Uganda, *Department of Anthropology, Tufts
University, “Department of Human Evolutionary
Biology, Harvard University

Adolescence is a life history period during which
individuals are sexually mature but continue
to undergo physical growth. Adolescent males
are poorly equipped to compete on their own,
so they stand to gain substantial benefits from
cooperating in coalitions. Accordingly, in some
mammals, low-ranking males who form long-
lasting alliances with dominant males achieve
greater reproductive success than low-ranking
males who adopt individual sneak mating tactics.
Because smaller, younger individuals are likely to
be less effective competitors, however, adoles-
cent males may not be chosen by others as
coalition partners. Here we test whether adoles-
cent male chimpanzees form coalitions at higher
rates than do adult males, and whether younger,
smaller adolescents form them at higher rates
than do older, larger adolescents. Our analyses
utilized nearly 13 years of aggression data, which
included 888 coalitions across 12 adolescent
males, from the Kanyawara chimpanzee commu-
nity in Kibale National Park, Uganda. We found
that adult males formed coalitions at higher
rates than did adolescent males (GLMM: B=1.35,
SE=0.23, p<0.001). Furthermore, within adoles-
cence, males formed more coalitions if they
were older (3=1.09, SE=0.22, p<0.001) and larger
(B=0.87, SE=0.24, p<0.001) than if they were

younger and smaller. Our findings indicate that
coalition formation among male chimpanzees
does not primarily involve the weakest individ-
uals. Rather, the largest and strongest males are
most likely to form coalitions, suggesting that the
ability to obtain a coalition partner in chimpanzee
society is largely limited to the most effective
competitors.

This material is based upon work supported by the
National Science Foundation Graduate Research
Fellowship Grant No. DGE-0237002, National Science
Foundation Grants No. 1355074, 9807448, 0416125, and
the Leakey Foundation.

Patterns of Skeletal Asymmetry in the
Human Pelvis

AMANDINE ERIKSEN and NOREEN VON
CRAMON-TAUBADEL

Department of Anthropology, University at
Buffalo-SUNY

Previous studies of human bilateral asymmetry
tended to focus on single skeletal elements and
made different a priori assumptions about the
sources of asymmetry, thereby limiting the ability
to differentiate between genetic/developmental
and behavioral causes such as the effect of hand
lateralization. Here, we investigate differences in
fluctuating asymmetry (FA) and individual (IA)
asymmetry in the pelvis for a modern sample of
43 males and females for whom hand preference
was documented. Sacral and os coxa shape was
quantified using landmark configurations on 3D
bone models. FA was calculated from landmark
configurations and all possible interlandmark
distances for the left and right sides of each
bone were used to calculate average sacral and
0s coxa |A. The results found that while FA of the
os coxa and sacrum was correlated (r=0.43, p =
0.004), IA for the two bones was not (r=0.01,p =
0.95), suggesting that more asymmetrical individ-
uals did not necessarily display the same patterns
of left or right side dominance. Kruskal-Wallis
and Mann-Whitney U tests found no significant
differences in IA across sex or handedness
groups for the sacrum but right-handed males
had higher right side dominance in the os coxa
than left-handed males, while females showed
no differences between handedness groups.
Therefore, the results suggest that handedness
can affect asymmetry in parts of the skeleton not
directly linked to the upper limb. Further compar-
isons across skeletal regions will elucidate the
relative effects of genetic/developmental factors
and handedness in shaping human skeletal
asymmetry patterns.

This project was funded by the Wenner-Gren Dissertation
Fieldwork Grant (Grant #9641), the Mark Diamond
Research Fund (SP-18-19), and the 2017 Morris E. and
Lucille R. Opler Dissertation Research Scholarship.
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Closing the gap: Examining sex differ-
ences in oral health

GINA ERRICO"?, GENE HUNT?® and DAVID HUNT"
TAnthropology, Smithsonian Museum of Natural
History, 2Anthropology, The College of New Jersey,

3Paleobiology, Smithsonian Museum of Natural
History

Sex-based oral health differences seem to have
occurred around the same time as agricultural
practices developed. In the bioarcheological
record, females have higher rates of oral pathol-
ogies, linked to biological, environmental and/or
sociocultural effects. These differences manifest
across cultures and geographic areas throughout
time, but has there been a relaxation of the pres-
sures that stimulate these differences in modern
society? To investigate this question, a sample of
Euro males and females (between 20-87 years
old) who still retained most of their dentition, were
selected from the Robert J. Terry Anatomical
Skeletal Collection. Coding of wear and pathol-
ogies followed standard protocol. The results
gauge whether industrialized individuals from the
U.S. follow the trend of females having greater
oral health problems than men.

The relationship between the proportion of
damaged or missing teeth and age was similar
between the sexes. Locally-weighted (lowess)
regressions followed similar trajectories in males
and females, except age 60-70, at which point
females have a higher proportion of missing or
damaged teeth. The confidence intervals for the
lowess curves just barely overlap at these ages.
Statistical power was hampered by the low
number of Euro females with dentition providing
low sample sizes for the age categories. This
present study indicates that the differences
between the sexes is less noticeable than seen
in pre-historic and pre-industrial societies. This
agrees with other modern population studies
which have identified decreased disparity in
oral health between the sexes. This variation is
attributable to environmental and sociocultural
influences as well as biological effects.

NSF REU Site, OCE-1560088

Expression of Sexual Dimorphism Among
the German, Irish, and Italian Ancestry
Groups in the Huntington Collection
ASHLEY ESPINOZA'2 DAVID R. HUNT? and GENE
HUNT?

"Applied Forensic Science, Mercyhurst University,
2Physical Anthropology, Smithsonian Institution,
3Paleobiology, Smithsonian Institution

Various research has suggested that environ-
mental factors have an impact on the expression
of sexual dimorphism in a population. One of
these environmental factor is nutrition. The
access of nutrition, in industrial societies, is often
correlated with social economic status. Migration
waves to the U.S, during the late 1800's early
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1900's, demonstrate social mobility and stratifi-
cation. These waves brought various European
groups such as the Germans, Irish, and Italians to
the U.S. The Huntington collection is composed
of unclaimed immigrant bodies from 1893-1921
and are of known age, sex, and ancestry. The
sample size for this study consisted of 252 indi-
viduals: German females (28), German males
(50), Irish females (50), Irish males (50), Italian
females (24), Italian males (50). The femora and
humeri were selected, to be measured for this
study, due to being valuable indicators of sexual
dimorphism. The data collected from the meas-
urements were analyzed using the programs
R and PRISM. Sexual dimorphism in terms of
robusticity was assessed by regressing robust-
ness-related variables against bone length, and
using sex as a factor. Significant sexual dimor-
phism was detected in the three populations,
independently. However, the magnitudes of
sexual dimorphism across ancestry groups was
not significant. These results, may be due to the
low sample size of Italian and German females.
Coincidentally, the lack of Italian and German
females in the collection is reflected on the activ-
ities of these immigrant groups. Which in terms,
allows us to better understand the "American
Experience” of these immigrant groups.

Funding was provided by the National Science
Foundation (NSF), REU Site, OCE-1560088.

The Relationship Between Localized Bone
Density and the Area and Perimeter of Exit
Wounds

ELIZABETH A. EVANGELOU, TESSA SOMOGY],
KEVIN E. SHERIDAN and ELIZABETH A. DIGANGI

Anthropology, Binghamton University

Bone density data has the potential to be a valu-
able tool in ballistic trauma analysis due to its
effect on size and shape of entrance and exit
wounds. Bone density is often measured via DEXA
scans, but can also be measured from CT scans.
Here, we tested the relationship between the size
of cranial gunshot exit wounds and localized
bone density (i.e., bone density directly adjacent
to an exit wound). Thirty-seven donated human
heads sourced from an anatomical tissue supply
company were subjected to gunshot trauma as
part of a larger project. Prior to shooting, each
head was placed on a shooting stand at approx-
imately adult male height. Each head was then
shot once with a 0.38 revolver either through
the frontal or temporal/parietal bone. Bullets
were either full metal jacket or jacketed hollow
points. Following the experiment, heads were
CT scanned, autopsied, and processed using
standard maceration techniques. Bone density
measurements were collected from the CT scans
(using Mimics 20.0) in an area of bone measuring
31-33 mm? located immediately superior to the
exit wounds. Area and perimeter measurements
of exit wounds were collected using Imaged. All

data were then subjected to Pearson product
moment correlation tests. Preliminary results
revealed a medium strength correlation (.510)
between bone density and exit wound perimeter.
These results indicate that bone density likely
has a significant effect on the size of gunshot
exit wounds, and this has implications for how
we can make interpretations about such wounds
moving forward.

This project was supported by an award from the
National Institute of Justice: 2016-DN-BX-0155.

The Potential Effect of Climate Adaptation
on the Morphology of the Pelvis

JENNIFER EYRE

Department of Anthropology and the Center for the
Study of Human Origins, New York University, The

New York Consortium in Evolutionary Primatology,
NYCEP

Human birth is difficult due to the tight corre-
spondence between the size of the birth canal
and baby. The question of why evolution has
not acted to increase the size of the birth canal,
which would be evolutionarily advantageous due
to a reduction in obstructed labor and mortality,
is termed the obstetric dilemma. One hypothesis,
based on Bergmann's Rule, is that effective ther-
moregulation in hot climates where hominins
evolved required a narrow body and thus a narrow
pelvis. Here, | test the hypotheses that i) the bony
birth canal expresses a different morphology
based on climatic adaptation and that ii) the
morphology of the superior pelvis differs more
than that of the birth canal as it is not subject to
the same constraints.

3D scans of females from the following popula-
tions were utilized: Point Hope Inuit (cold climate),
South African Zulu (temperate climate), modern
Ugandan (hot climate), and historical Sudanese
(hot climate). Two sets of landmarks collected;
the first captured the morphology of the bony
birth canal, the second the superior pelvis. Each
set of landmarks was submitted to a general-
ized Procrustes analysis and visualized using a
principle components analysis. Pelves did not
separate by population in either analysis on any
of the PC axes, suggesting that thermoregulatory
adaptation due to climate did not significantly
affect the morphology of either the birth canal
or the superior pelvis in these populations, which
does not provide support for Bergmann's Rule
playing a significant role in determination of
pelvic morphology in modern humans.

This material is based upon work supported by the

National Science Foundation Graduate Research
Fellowship Program under Grant No. 1650895.

Diversity in Tudor England: Exploring
Origins and Ancestry in the Crew of Henry
VIII's flagship, the Mary Rose

KATIE E. FAILLACE, JESSICA SCORRER and
RICHARD MADGWICK

Archaeology, Cardiff University

The tragic sinking of Henry VIII's vice flagship, the
Mary Rose, on 19th July 1545 caused the deaths
of approximately 380 men on board. Excavations
of the wreckage in the 1980s revealed the
remains of 179 crew members, resulting in a
rare life assemblage which can improve our
understanding of sailors’ lives in later medieval
England. A recent, exploratory multi-isotope
and craniomorphological analysis of a sample
(n=8) of these individuals has led to unexpected
revelations of diversity on this Tudor warship.
The majority of the sample had isotope values
expected for a British population and cranial
morphology that would be classified as “White”
(Hefner and Ousley 2014). However, two individ-
uals stood out with interesting combinations of
isotope signatures and cranial morphologies.
Although 19 had isotope values falling comfort-
ably within the ranges for Britain (87Sr/86Sr =
0.71070, 5180p = 18.4%), his cranial morphology
was characterized as “Black” by the Decision
Tree and Optimized Summed Scores Attributes
(OSSA) methods of Hefner and Ousley (2014). 170
(“the Royal Archer”) had a 6180p value of 21.2%,
significantly higher than the estimated British
range of 15.9 to 19.2% (Evans et al. 2012), most
likely from the Mediterranean Sea region. Despite
postmortem damage to his cranium, the Decision
Tree of 170's craniomorphology suggests he was
non-white, probably “Black” or "Hispanic”. The
individuals highlighted in this study demonstrate
a more colourful picture of diversity in Tudor
England than typically assumed.

Cardiff University Archaeological Science MSc
Programme and Channel 4.

Maternal stress, anxiety, and fear of child-
birth among planned homebirth mothers:
results from a mixed methods study

NICOLE L. FALK-SMITH and LORENA MADRIGAL
Anthropology, University of South Florida

The aim of this project is to create a better under-
standing of the hormonal physiology of childbirth
using a mixed methods approach. Specifically,
interviews, standardized questionnaires, and
salivary cortisol samples were collected to
analyze the maternal stress response to labor
and childbirth when the mother intended to have
a homebirth. Homebirths are imperative to study
because the home is where our species has
given birth for most of human history. Further,
maternal cortisol is imperative to study because
in-hospital research indicates this hormone must
remain within an optimal, normal range for labor
and childbirth to progress unimpeded. Yet, the
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optimal, normal range for cortisol has yet to be
established in a homebirth setting. Thus far nine
women who intended to give birth at home in the
Tampa Bay area of Florida have participated in
the study. Altogether 113 saliva samples have
been collected and analyzed to establish base-
line cortisol in the third trimester, labor cortisol,
delivery cortisol, and post-partum cortisol levels.
On average, maternal salivary cortisol levels rose
four to six fold from early labor to delivery (0.5 to
2.5 ug/dL) returning to normal, pre-labor levels
within twelve hours after delivery. For comparison,
other research has indicated that salivary cortisol
levels rise two to three fold in Combat Casualty
Stress Scenarios. Thus, maternal cortisol level
rise is a major and significant event. Gaining a
better understanding of the role cortisol plays in
childbirth may lead to better childbirth outcomes.
Further research is needed to establish maternal
cortisol levels cross-culturally.

Funded by the University of South Florida’s Creative
Scholarship Grant

Frequency of enamel chipping in Tai
Forest cercopithecids: Implications for
dietary reconstruction in paleoanthropo-
logical contexts

LUKE D. FANNIN', DEBBIE GUATELLI-STEINBERG',
ELISE GEISSLER?, PAUL CONSTANTINO?® and W.
SCOTT. MCGRAW!

'Anthropology, The Ohio State University,
2Anthropology, University of Florida, *Biology, Saint
Michael's College

Tooth enamel records evidence of dietary
behavior in numerous ways, one of which is
edge chipping. Prior research has shown that
hard-object foods such as seeds and nuts are
capable of chipping and/or fracturing enamel.
The presence of chipped enamel has been used
as evidence of hard-object feeding in paleoan-
thropological contexts; however, few studies
have evaluated whether chip frequency and
size reliably track durophagy in groups of extant
taxa with different diets living sympatrically. We
examined dental chipping and diet within the
cercopithecid community inhabiting the Ivory
Coast's Tai Forest, testing the null hypothesis
of no relationship between chipping and dietary
hardness. We quantified chip frequency and size
on 1105 P4s and M1s from naturally deceased
specimens of Piliocolobus badius, Colobus
polykomos,  Procolobus  verus, Cercocebus
atys, and Cercopithecus spp. Based on degree
of durophagy, we predicted that chip size and
frequency would be greatest in Cercocebus
atys and least in Procolobus verus. C. atys, a
hard-object feeder that forages primarily on
the forest floor, exhibited the most and largest
chips; however, there was no obvious relation-
ship between diet and chip frequency or size in
the remaining taxa. There was a strong asso-
ciation between the frequency of enamel chips

(of all sizes) and canopy use, suggesting that
exogenous grit may play a role in chip formation.
We conclude that food material properties and
feeding context must be considered when inter-
preting dental chipping in fossil taxa.

Evolution of the Epigenome in
Ultraconserved Non-coding Elements in
Animals over 300 Million Years

CHRISTOPHER FAULK
Animal Science, University of Minnesota

Ultraconserved noncoding elements (UCNES) are
a unique group of sequences that exhibit >200
nt length with >95% identity across vertebrates,
conserved for over 300 million years. UCNEs fall
in both intergenic and intronic regions, and most
cluster near transcription factors and important
developmental loci. Despite this conservation the
physiologic function of UCNEs remains myste-
rious, however these sequences represent
valuable genetic markers whose features can be
compared across species and populations. DNA
methylation is a heritable epigenetic mark that
affects gene transcription and chromatin archi-
tecture and can be modified by environmental
factors. Epigenetic biomarkers are valuable tools
to assess both current and historic environmental
exposures. Yet, most inter-species epigenetic
comparisons of exposure assess different target
regions by necessity, limiting the strength of infer-
ences. Here we present the use of ultraconserved
non-coding elements (UCNES) as cross-spe-
cies, conserved target elements harboring
interindividual epigenetic variation. Despite the
extreme sequence conservation, we show that
both inter-species and interindividual variation
in DNA methylation is present. We assessed
13 UCNEs in a panel of 56 different vertebrate
species and 5 UCNEs in a panel of 96 humans.
The mean DNA methylation ranged from 4% to
91% with standard deviations ranging from 2 to
15 and are consistent with methylation in ancient
hominids. Most exhibit significant clade specific
methylation (Pagel's lambda). We propose the
use of UCNEs as target loci for use as epigenetic
biomarkers where the identical assay can be
used for any vertebrate species.

Social influences on reproductive develop-
ment and maturation in female geladas

JACOB A. FEDER', JACINTA C. BEEHNER?® and
AMY LU

'Interdepartmental Doctoral Program in
Anthropological Sciences, Stony Brook University,
2Department of Anthropology, University of
Michigan, ®Department of Psychology, University
of Michigan, “Department of Anthropology, Stony
Brook University

In primates, the early life environment can strongly
affect the onset of reproductive maturation,
thereby influencing lifetime reproductive success.

88th Annual Meeting of the American Association of Physical Anthropologists

In species with maternal rank inheritance, daugh-
ters of high-ranking females often mature earlier
than those of lower rank. However, increased
group size may delay maturation because of
within-group competition. Differences in female
developmental trajectories can be investigated
by examining morphological and hormonal indi-
cators of maturation. Here, we examined how
maternal rank and unit size influenced the age
at first sex skin swelling for 15 juvenile female
geladas (Theropithecus gelada) from seven
reproductive units in the Simien Mountains
National Park, Ethiopia. In addition, we deter-
mined whether the onset of first swelling was
presaged by a rise in fecal estrogens (n=726). We
found that daughters of high- (t=-10.25, p<0.05)
and mid-ranking (t=-8.90, p<0.05) mothers devel-
oped their first sex skin swellings earlier than
daughters of low-ranking mothers. Furthermore,
contrary to expectation, females in larger units
matured earlier than those in smaller units
(t=-5.28, p<0.01). Fecal estrogen concentrations
increased rapidly during the four months prior to
an individual's first sex skin swelling, suggesting
that both hormonal and physical measures mark
the same developmental processes. Although
our results for maternal rank are consistent
with previous studies, our finding of accelerated
maturation in larger groups may be attributed to
increased male takeover risk triggering faster life
histories.

Fieldwork was supported by National Science
Foundation (grant numbers BCS-0715179, 10S-1255974,
BCS-1723228); Leakey Foundation, National Geographic
Society (grant number 87100-06, 8989-11); the Wildlife
Conservation Society; and the University of Michigan.

Nepotistic cooperation among maternal
and paternal kin in male chimpanzees
from Gombe National Park, Tanzania

JOSEPH T. FELDBLUM', KARA K. WALKER?, IAN C.
GILBY® and ANNE E. PUSEY?

"Department of Anthropology, University

of Michigan, 2Department of Evolutionary
Anthropology, Duke University, *Institute of Human
Origins & School of Human Evolution and Social
Change, Arizona State University

Although kin selection theory predicts nepo-
tistic biases in cooperation among group-living
animals, evidence for nepotism among adult
male chimpanzees is equivocal. Preferential
cooperation has been detected among maternal,
but not paternal brothers. Possibly, chimpan-
zees recognize maternal kin through extended
association with their mothers but are unable to
recognize paternal kin because of their promis-
cuous mating system. However, the recent finding
that fathers bias their behavior toward their
infants in Gombe provides evidence of paternal
kin discrimination, which may extend to coopera-
tive contexts. Another reason for negative results
may be that previous studies in chimpanzees
relied on limited observation periods and did not
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account for some statistical interdependencies
inherent to relational network data. Here we use
21 years of behavioral data from Gombe from 23
adult males with known mothers, 10 of whom
also had known fathers assigned via genetic
sampling, to investigate the effect of kinship on
cooperation. Employing additive and multiplica-
tive effects (AME) models, a Bayesian random
effects regression framework for relational data,
we found that, as well as maternal brothers, both
father-son and paternal brother dyads associ-
ated and groomed preferentially, and groomed
more equitably, than unrelated dyads, even
after accounting for individual age and rank,
dyadic age and rank similarity, and individual
grooming and association tendencies. Paternal
and maternal kinship effects were of a similar
magnitude. These results suggest that the ability
to recognize paternal kin may be widespread in
chimpanzees, and that kin selection likely plays a
larger role in cooperation among male chimpan-
zees than previously thought.

Data collection supported by the Jane Goodall Institute,
construction of the long-term database supported

by NSF (DBS-9021946, SBR-9319909, BCS-0452315,
1150431141, I0S-LTREB-1052693), genetics work
supported by NIH (ROT Al058715).

Phylogeny of Extant Colobines Using
Morphological Data

AILEEN FERNANDEZ and STEPHEN R. FROST
Anthropology, University of Oregon

We conducted a cladistic analysis of extant
colobines using morphological data, as the last
such analysis was published twenty years ago
by Jablonski (1998). The sample included all
commonly recognized extant African and Asian
genera including Colobus (n=51), Procolobus
(n=9), Piliocolobus (n=58), Simias (n=20),
Nasalis (n=21), Rhinopithecus (n=11), Pygathrix
(n=9), Presbytis (n=110), Trachypithecus (n=60),
Semnopithecus (n=11) and Kasi (n=13) treated
as a separate OTUs. Macaca (n=199), often
considered the most morphologically primitive
papionin, was the outgroup. We included all of
the characters that could readily be applied to
colobines from Gilbert's (2013) cladistic analysis
of papionins, including 52 quantitative dental, 33
quantitative cranial, and 67 qualitative characters.
Quantitative characters were scored with gap
weighted coding. We tested all characters for
allometry, and affected characters were treated
as described by Gilbert (2013). Three analyses
were conducted: males only, females only, and
sexes pooled. Matrices were assembled with
Mesquite and analyzed in TNT using parsimony.
The pooled sex analysis recovered a single
most parsimonious tree with a monophyletic
Presbytina, but Colobina was paraphyletic. The
Asian colobines included an odd-nosed clade, but
the langurs were paraphyletic. Kasi was sister to
Trachypithecus. Sex-specific results were similar,

except in the male analysis Piliocolobus was
basal to the odd-nosed clade within Presbytina;
and in the female analysis Colobus was basal
to the odd-nosed clade within Presbytina. The
position of Kasi in the sex specific analyses was
unstable, but always among the other langurs.
Future research involves increasing outgroup
diversity to include more cercopithecines and
incorporating fossils.

Investigating fossil hominin climbing
behaviors: Novel applications of existing
technology

ELEN M. FEUERRIEGEL'? and PATRICIA A,
KRAMER?

'Department of Anthropology, University of
Washington, 2Evolutionary Studies Institute,
University of Witwatersrand

The retention of climbing-adapted features in
the upper limb of some species of fossil homi-
nins have historically been interpreted to indicate
the continued relevance of arboreal climbing in
the human lineage. Recent paleoenvironmental
reconstructions for two major hominin-bearing
landscapes in Africa have found that fossil homi-
nins were preferentially utilizing landscapes
featuring a mosaic of habitats in close geograph-
ical proximity, including dry, uplifted flanks with
rocky cliffs. Many extant species of primate use
rocky and cliff habitats as sleeping, foraging, and
refuge sites. This raises the question: could the
retention of climbing-advantageous morpholo-
gies in fossil hominins relate to behaviors other
than tree climbing, such as rock climbing?

Five healthy, experienced rock climbers were
recruited to perform two rock climbing and two
suspensory grips on a custom rig. Kinematic
analysis (Qualisys Motion Capture Systems,
Gothenburg, Sweden) was used to quantify differ-
ences between suspensory and rock climbing
grips in terms of joint angles, or grip shape.
Pilot data was analyzed using principal compo-
nents analysis and canonical variate analysis
to assess variation within the samples. Results
indicate significant differences between angular
joint configurations according to grip type (p =
<0.007). The only paired grip comparison with-
outsignificant effects was the Hook-Power grip
comparison.

The pilot study justifies a more detailed explora-
tion of force distribution and kinematics between
rock climbing and arboreal climbing/suspensory
grips. We also present a novel approach to instru-
menting complex vertical substrates using 3D
printing technology to accurately collect kinetic
data during non-arboreal climbing behaviors in
modern humans.

This pilot study was supported by funding from the
Quaternary Research Center.

Exploring age-related variations during
talar growth

CARLA FIGUS', NICHOLAS B. STEPHENS?, RITA
SORRENTINO'?, EUGENIO BORTOLINI", LUCIA M.
SCALISE', GAIA GABANINI', MATTEO ROMANDINI',
FEDERICO LUGLI", SIMONA ARRIGHI", FEDERICA
BADINO™, GIULIA MARCIANI", GREGORIO OXILIA',
DANIELE PANETTAS®, MARIA G. BELCASTRO®S,
WILLIAM HARCOURT-SMITH”#2, TIMOTHY M.
RYAN? and STEFANO BENAZZ|"10

'Department of Cultural Heritage, University

of Bologna, Department of Anthropology,
Pennsylvania State University, *Department

of Biological, Geological and Environmental
Sciences, University of Bologna, “CNR. - Istituto
per la Dinamica dei Processi Ambientali, National
Research Council, SCNR Institute of Clinical
Physiology, National Research Council, SADES
AMU-CNRS- EFS: Anthropology and Health,
Aix-Marseille Université, ’Graduate Center,

City University of New York, ®Department of
Anthropology, Lehman College, °Division of
Paleontology, American Museum of Natural
History, "®Department of Human Evolution, Max
Planck Institute for Evolutionary Anthropology

Age estimation is a fundamental aspect in juve-
nile osteological studies and, as such, there are
many methods that rely on ontogenetic-related
changes to bone morphology. The talus, being
a small and compact bone, is generally well
preserved in archaeological contexts, but little is
known about its morphological trajectory during
growth. To better understand this we apply a
(semi)landmark-based approach to an ontoge-
netic sample of 26 modern human juvenile tali
(known age/sex = 12; unknown age/sex = 14),
grouped by 5 age categories ranging from 0 to
15 years.

A template of 11 landmarks and 205 semiland-
marks were applied to 26 microCT-based digital
models of the juvenile tali. These were superim-
posed by Generalized Procrustes Analysis with
the semilandmarks freely sliding against recur-
sive updates of the Procrustes consensus. Finally,
individuals of unknown age/sex were projected
into the form-space determined from a Principal
Component Analysis of the known sample.

Our results show that most of the morphometric
variation is explained by PC1 (191%), which is
highly correlated with size and accounts for
ontogenetic allometry. Negative scores (e,
youngest) are related to a small and globular
morphology. The positive scores (i.e, oldest)
account for an elongation of the talar body, which
is mainly related to the development of the neck
and growth of the lateral malleolar facet.
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Overall, our preliminary results suggest that
age-related morphological variations of the talus
may be used to determine the general age of juve-
nile skeletal remains, which could be valuable to
many archaeological and forensic researchers.

This project is funded by the European Research Council
(ERC) under the European Union's Horizon 2020 research
and innovation programme (grant agreement No 724046
- SUCCESS); website: http://www.erc-success.eu/

ED-XRF study of Oldowan artifacts
documents raw material selection and
transport through time on the Homa
Peninsula, Kenya

EMMA M. FINESTONE'?, THOMAS W. PLUMMER'23,
DAVID R. BRAUN* PETER DITCHFIELD® and
JONATHAN S. REEVES*

TAnthropology, CUNY Graduate Center, 2NYCEPR,
New York Consortium in Evolutionary Primatology,
SAnthropology, CUNY Queens College, “The Center
for the Advanced Study of Human Paleobiology,
George Washington University, 5School of
Archaeology, University of Oxford

At the earliest Oldowan occurrences (2.6 — 2.3
Ma) the degree of raw material selectivity is
variable and materials were transported over
relatively short distances. This is in contrast with
sites 2.0 Ma and later where hominins frequently
selected and transported materials from further
afield. This shift is apparent at Kanjera South
(KJS), Kenya (ca. 2 Ma) where toolmakers
preferentially selected durable lithologies from
non-local sources providing evidence for the
earliest habitual transport of raw materials over
long distances. At Nyayanga, an older locality that
is also on the Homa Peninsula, hominins also
selected durable materials such as rhyolite (40.4%
of assemblage), quartz (29.9%), and quartzite
(27.2%). Trace element geochemistry obtained
from X-ray fluorescence spectroscopy indicates
that rhyolite and quartzite artifacts came from
the same primary sources as those previously
identified for KJS. While some rhyolites may have
been locally available to KJS and Nyayanga homi-
nins, previous research suggests that quartzite
was not locally available. A 2018 survey of nine
paleo-conglomerates confirmed that secondary
drainages carried quartzite in low frequency
(<2%) four kilometers away from Nyayanga, and
quartzite was not represented in conglomerates
surveyed within the four-kilometer radius. Thus,
Nyayanga toolmakers exhibited similar raw
material preferences to KJS hominins, choosing
durable lithologies that link to the same primary
sources and traveled surprisingly long distances
to obtain these materials. This reveals continuity
in the raw material selection and transport behav-
iors of hominins on the Homa Peninsula through
time, and extends the record of habitual transport
of non-local materials for flake production.

This research was supported by the Leakey
Foundation and the National Science Foundation DDIG
(BSC-1836669).

Evaluating Osteon Cement-Line Interface
Distances for Advancing Understanding of
Bone Adaptation

ETHAN D. FINLINSON', BRODY W. KING?,
MARSHALL K. HENRIE', ZOE M. LOHSE? and JOHN
G. SKEDROS'

'0Othopaedics, University of Utah, 2Biology,
University of Florida

Secondary osteons (SOs) help avoid fracture
because their cement lines (CLs) slow microc-
rack propagation. At the 2018 AAPA meeting we
reported a new characteristic for evaluating this
function: distances between the CLs of SOs, in
net compression on one cortex and tension on
the other (tension is more deleterious). CL inter-
face distances (CL-Int-d) might evaluate this
‘toughening mechanism’ more adequately than
only osteon population density (OPD), size, and
shape because it accounts for osteonal variants
(e.g., drifting SOs) and fragments. In 2018 we
evaluated only medial (compression-region) and
lateral (tension-region) cortices of chimpanzee
femora (subtrochanteric) where bending is high.
Here we also evaluate anterior (A) and posterior
(P) cortices (these approximate a neutral axis).
We also evaluated CL-Int-d with a denser grid and
two orthogonal orientations; hence a more robust
analysis. 12 adult femora (subtrochanteric) were
also evaluated. Circularly polarized light images
were used and CL-Int-d measured from CL trac-
ings. Data were compared to regional variations
in OPD, osteon size, and predominant collagen
fiber orientation (CFO). Surprisingly, the chim-
panzee femora had CL-Int-d that were greater in
the medial cortex vs. the lateral cortex (in 2018
we reported these as equivalent)-this can be
explained by the more robust analysis. The find-
ings are now more logically related to the smaller
SOs in the medial cortex. Human femora had
equivalent CL-Int-d's in M-L cortices, which logi-
cally corresponds to their similar osteon size/
OPD. Therefore, the new characteristic might not
supplant conventional osteon-related measures
as correlates for studies of bone adaptation in a
bending environment.

Diet and Catastrophe: Dental Microwear
Analysis of a Population Under Siege at
the Ancient Greek Colony of Himera

ELIJAH C. FLEMING', LAURIE J. REITSEMA?,
KATHERINE L. REINBERGER?, STEFANO VASSALLO®
and BRITNEY KYLE*

"Department of Classics, University of Texas at
Austin, 2Department of Anthropology, University

of Georgia, *Soprintendenza archeologica regione
palermo, Italia, “Department of Anthropology,
University of Northern Colorado

We analyze the occlusal dental microwear of
individuals believed to have died during the siege
and subsequent destruction of the ancient Greek
colony of Himera, Sicily, in 409 BCE to evaluate
diet disruptions in times of warfare. Occlusal

74 88th Annual Meeting of the American Association of Physical Anthropologists

microwear features, caused by mastication,
reflect diet at the end of an individual’s life, and in
this case likely reflect diet of individuals affected
by the Carthaginian invasion in 409 BCE. We
examine molars from nine soldiers who died
in the 409 BCE battle and nine citizens whose
skeletal trauma and hasty graves suggest they
were battle casualties (the catastrophic assem-
blage), as well as 14 individuals in tile-capped
graves who died in the late 61 to 5" centuries BCE
unassociated with destruction of the city (the
attritional assemblage). Sputter-coated epoxy
casts of molars were viewed at 500X with a Teneo
field emission scanning electron microscope.
Micrographs of the disto-occlusal facets were
analyzed using Microwear 4.02 software. Results
indicate that number of pits is greater in soldiers
and citizens who died during the city’s destruction
than citizens in the attritional sample, suggesting
that leading up to battle, people consumed a
harder diet. This difference in diet between times
of war and peace is likely due either to disrup-
tion of resource supply, or seasonal differences
in resource availability. This study supports the
interpretation of hasty graves as catastrophic
deaths, expands knowledge of the last days of
Himera, and contributes to our understanding of
the strategies of ancient communities in the face
of warfare.

This research was funded by National Science
Foundation Research Experience for Undergraduates
award numbers 1560227 and 1560158, the University of
Georgia, and the University of Northern Colorado.

Neanderthal Hypercarnivory Revisited

— Experimental Study of 8"°N Shifts

in Dietary ltems Produced by Various
Cooking Techniques

KIMBERLY K. FOECKE', ALISON S. BROOKS' and
CHRISTINE FRANCE?

TAnthropology, George Washington University,
2Museum Conservation Institute, Smithsonian
Institution

Nitrogen isotope ratios are used frequently in
paleoanthropology and archaeology as an indi-
cator of dietary composition. When this method is
applied to collagen preserved in Neanderthal long
bones, results show a highly enriched 8N signal
across multiple individuals and sites. Traditionally,
paleoanthropologists have attributed this to
hypercarnivory, in line with or exceeding the "N
values of contemporaneous carnivores in the
same sites. However, recent work on Neanderthal
dental calculus and other dietary proxies indi-
cates that the Neanderthal dietary repertoire is
much more varied, including a number of plant
foods. Reconciling the 6'N isotopic results with
other dietary indicators necessitates an alter-
native explanation for the highly enriched &N
signal. This study explores an alternative dietary
mechanism from which a 6'°N signal akin to
those seen in Neanderthals could result. We
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hypothesize that various methods of cooking
animal and plant foods will cause the 6'°N value
of the food items to enrich. If Neanderthals were
to consume cooked food items, their 6'°N values
would be accordingly enriched. This study tested
relative 6'°N enrichment through four cooking
conditions in animal and plant food items likely
consumed by Neanderthals. Samples were
analyzed by isotope ratio mass spectrometry
(IRMS) at the Smithsonian Institution Museum
Conservation Institute. Initial results show signif-
icant bi-directional variation in &N between
cooking methods. This result provides insight
into a possible enrichment mechanism for the
observed 8N values in Neanderthal collagen,
and more work is underway to understand the
drivers of isotope fractionation under these
conditions.

To cook or not to cook: shellfish feeding in
tufted capuchins

MARIANA D. FOGACA'?, MYRA F. LAIRD?®, BARTH
W. WRIGHT* ROBERTA SALMI® and RICARDO R.
SANTOS®

"Research, Neotropical Primates Research Group,
2Biodiversity and Conservation, Federal University
of Maranhao, *Department of Organismal

Biology and Anatomy, University of Chicago,
“Anatomy, Kansas City University of Medicine
and Biosciences, *Department of Anthropology,
University of Georgia, °Center for Agrarian and
Environmental Sciences, Federal University of
Maranhao

Cooking reduces a food's material properties,
such as toughness, decreases chewing time,
facilitates digestion, and increases energy extrac-
tion. Shellfish are thought to be a major calorie
source for some fossil hominins, and at some
sites, the shellfish may have been thermally
processed. Previous studies have examined
changes in feeding associated with thermal
processing, but shellfish data from non-human
primates are limited and have rarely been asso-
ciated with mechanical and nutritional data. We
examined differences in food material properties
and chewing sequence duration for provisioned
raw and cooked crab (Ucides cordatus) in a wild
mangrove-living tufted capuchin (Sapajus libid-
inosus) group in Maranh&o, Brazil. Feeding was
recorded using a Sony hand-camera and resulted
in 12 chewing sequences. The number of
complete chewing cycles and total feeding dura-
tion were counted for each chewing sequence.
Our results show that tufted capuchins have
double the chewing cycles, but shorter chewing
sequence duration when eating cooked crabs
relative to raw crabs. Cooked crab meat had
higher nutritional values (66 kcal) but also higher
toughness values (18.5 Jm-2) then raw crab meat
(61 kecal and 3.0 Jm-2). These results demon-
strate that there are both costs and benefits to
cooking. Additional analyses are needed to test
whether cooked crab has a higher net energy gain

despite requiring longer processing times. The
results of this project have implications for esti-
mating the energetics of shellfish food sources
for fossil hominins.

Founded by CAPES 8887.162125/2017-00, NSF BCS

1440545 and FAPEMA AUX-08365/17 and Universal
0613/15.

With People, came Parasites: An exami-
nation of human intestinal parasites and
urbanization at the 18" century Fortress of
Louisbourg

MATTIA FONZO', AMY B. SCOTT" and MICHAEL
DUFFY?

'Anthropology, University of New Brunswick,
2Biology, University of New Brunswick

The Fortress of Louisbourg thrived between the
years of 1713 and 1758 and within seven years
of its founding, this French colonial site housed
over 600 permanent residents and hundreds
more who fished or did seasonal business. By
mid-century, Louisbourg's population swelled
to include over 2500 civilians and almost 4000
military personnel. This population boom lead
to overcrowded living conditions, differential
access to foodstuffs, and saw the development
of new medical treatments; all of which exposed
those living at Louisbourg to a variety of human
intestinal parasites. Each parasite species has
a distinct mode of transmission and impact on
the health of their host, providing further insights
into the daily life of the community members
at the Fortress. This study examines pelvic soil
from seven excavated burials (six adults and one
subadult) from the Rochefort Point cemetery
(1738-1758). For each of the seven burials, indi-
vidual parasite load was collected and determined
from the pelvic soil (using micro-sieves of 300um,
160um and 20um mesh sizes) with consideration
of individual sex, age, and indicators of stress.
Multiple species were identified within the adult
and subadult samples including the Ascaris
species (roundworm) and Enterobius vermicularis
(pinworm). Itis hypothesized that the rapid urban-
ization of Louisbourg directly contributed to the
flourishment of these particular parasites within
this Atlantic Canadian population.

This research is supported by a SSHRC CGS Master's

Award (MF) and a SSHRC Partnership Development
Grant (890-2017-0049) (AS)

Spring function of the Achilles tendon in
walking and running gaits

ADAM D. FOSTER', JESSE W. YOUNG? FLORIAN

F. CAPOBIANCO III3, JOHN T. PEABODY® and
NICHOLAS A. PULEO?®

"Anatomy, Campbell University School of
Osteopathic Medicine, 2Anatomy and Neurobiology,
NEOMED, *MS-ll, Campbell University School of
Osteopathic Medicine

Previous research suggests that the moment arm
of the Achilles tendon is negatively correlated with
energy costs of locomotion during endurance
running in athletically trained individuals. This is
a counterintuitive relationship given that longer
moment arms result in greater leverage and less
requisite muscle force, potentially lowering loco-
motor costs. This discrepancy has been argued
to result from the presumed spring-like function
of the Achilles tendon — shorter ankle moment
arms place larger loads on the Achilles tendon —
whichresultsin a greater amount of elastic energy
storage and return. However, this presumed
spring-like function has not been directly investi-
gated. In this study, we test this hypothesis using
inverse dynamics in human subjects (n=17)
at speeds ranging from walking to a sprint.
The spring function of the Achilles tendon was
modeled using specific net work (SNW; net work/
total work), a continuous variable that can range
from zero (a perfect spring) to one (a perfect
motor, lacking energy storage and return). Our
preliminary data shows that size-adjusted SNW
is greatest during walking and lowest during
running, suggesting that the ankle transitions to
spring-like mechanics at higher speed. Contrary
to predictions, the Achilles tendon moment arm
length is not significantly correlated with SNW
at walking to running speeds. However, there is
a weak correlation during sprinting (Pearson’s
r=0.44, p =0.10). Broadly, our results suggest
though the ankle may exhibit spring-like behavior
during running, overall the relationship between
ankle anatomy and energy return is complex and
other variables may play an important role.

Funding provided by the CUSOM Medical Student
Summer Research Scholars Program.

Function and variation in the mechanical
properties of Papio anubis tooth enamel

FREDERICK R. FOSTER

Anthropology, Rutgers, the State University of New
Jersey

Tooth performance is an important component
of dietary adaptation. One measure of perfor-
mance is the ability of a tooth to withstand failure
due to fracture, which occurs when tensile stress
within enamel exceeds a critical threshold related
to its mechanical properties. Two of these prop-
erties, hardness and elastic modulus, grade
substantially between the enamel-dentine-junc-
ture and the occlusal surface in primates. These
mechanical property gradients reflect the ability
of enamel to internally distribute the tensile
stress generated during chewing, keeping it
below the threshold for fracture. Mechanical
property gradients have been compared across
primate species that chew different mechan-
ically challenging foods to assess their role in
tooth performance. However, inferences made
from these comparisons are tenuous because
individual species are typically characterized by
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fewer than three samples. Additionally, these
comparisons do not consider critical regions of
enamel where high tensile stresses are expected
to occur during chewing, increasing the likelihood
of fracture. This study addresses these short-
comings by mapping gradients for hardness
and elastic modulus through critical regions of
enamel in a sample of ten Papio anubis lower
second molars, using nanoindentation. Within-
tooth comparison of mechanical properties was
done using a modified ANOVA test, suitable for
comparing gradients. Results show that mechan-
ical property gradients differ in critical regions
compared to elsewhere in enamel, suggesting
these regions are better at coping with high
tensile stresses. This study illustrates the impor-
tance of using larger sample sizes in assessing
mechanical behavior in primate tooth enamel,
and the relevance of mechanical properties to
tooth performance.

This work was funded by a grant from the Center for
Human Evolutionary Studies at the Department of
Anthropology, Rutgers, the State University of New
Jersey.

Applying the random encounter model
to estimate density of Cercopithecus
lomamiensis from camera traps in the
Lomami National Park and buffer zone of
the Democratic Republic of the Congo
CHARLENE S. FOURNIER KORCHIA', ERIK G.
NOONBURG', PABLO AYALI? TERESE B. HART?,
JOHN A. HART? and KATE M. DETWILER™?
Biology, Florida Atlantic University, %, Lukuru
Wildlife Research Foundation, *Anthropology,
Florida Atlantic University

The technological development of camera traps
overthe past decade has proventobeahighly valu-
able tool in the study of cryptic and endangered
animal species. Since its description in 2012, we
conducted three camera trap (CT) surveys on the
new guenon species, Cercopithecus lomamiensis
(lesula)—a terrestrial, cryptic species endemic to
the Central D.R. Congo. The objective of this study
was to apply the random encounter model (REM),
a novel method for estimating animal density
from camera trap data, to estimate density of
C. lomamiensis from multiple sites across its
range. We used a systematic grid approach to
complete two camera trap surveys inside the
Lomami National Park (LNP) (Losekola in 2014;
E15 in 2015), and one outside the park (Okulu
in 2013), where animals are heavily hunted. We
analyzed a total of 598 lesula video events over
5960 CT days from 92 CTs (Okulu: 143 events,
1557 CT days; Losekola: 282 events, 2430 CT
days; E15: 173 events, 1979 CT days) to obtain
the required parameters for the REM. Model
parameters included: (1) group size, (2) travel
speed, (3) activity pattern, and (4) day range.
We found similar results of group density inside
(D(g)=4.08+0.13) and outside (D(g)=4.28+0.05)

the national park; however, individual density was
smaller in hunted forest (D(1)=19.92+3.01) than in
protected forests (D(i)=30.94+2.37). This study
benefits conservation efforts of C. lomamiensis
by yielding an estimate of total population size,
which can be used to monitor the population and
detect potential decline due to hunting.

New Digs: Revisiting Paleoanthropology in
the Genome Editing Era

KEOLU O. FOX

School of Medicine | Department of Pediatrics,
University of California, San Diego

Mining paleogenomic datasets allows us to
understand hominin population history at a
higher resolution, including the confirmation of
previously theorized ancient hominin introgres-
sion (Slon et al. 2018). While these analyses/
methods have been used to impute ancient
hominin disease susceptibility, one particular
challenge working with paleogenomic data is that
there is scant phenotype information to accom-
pany degraded genome sequences. Intermediary
methods have proposed to utilize both in vitro and
in vivo systems to evaluate ancient hominin vari-
ations’ contribution to the human genepool via
“human-Neanderthal hybrid induced pluripotent
stem cells (iPSC's) resources” and “Neanderthal
transgenic mice” | will discuss methods
to functionally evaluate the role of ancient
hominin-specific variation (i.e. coding and regu-
latory variants not found in any modern human
population) discovered in publicly available pale-
ogenomic datasets. | will highlight emerging
methods to systematically isolate and explore
ancient hominin allele function via endogenous
introduction of ancient hominid-specific alleles
using a precision form of genome editing (i.e.
base-editing). Once these ancient hominin-spe-
cific mutations are endogenously introduced in
diverse cell types (e.g. mesenchymal and iPSC),
and differentiated in controlled 3D culture envi-
ronments, the paleoanthropology community
can begin the previously unexplored study of
ancient hominin genotype to phenotype rela-
tionships, including neurological development,
metabolism, immune system variation, and the
potential role of each of these in ancient hominin
disease susceptibility and “extinction.”

Development of gut microbiota and the
brain across the first year of life: A longitu-
dinal study of human infants

MOLLY FOX
Department of Anthropology, UCLA

This project addresses the role of the gut micro-
biome in infant brain development. The human
gastrointestinal tract harbors more than 10-times
as many microbial cells than are present in the
entire human body, contributing 150-times more
microbial than human genes in our bodies.
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Because the gut microbiome and brain have over-
lapping critical periods of development and are
biologically inter