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The 2019 American Society of Mammalogists Annual Meeting logo was designed by John Megahan. It
features the African bush elephant (Loxodonta africana), which for decades has welcomed visitors to

Smithsonian’s National Museum of Natural History. The Smithsonian Institution Building (aka, The Castle)
is featured in the background.



99TH ANNUAL MEETING
AND

CENTENNIAL CELEBRATION
OF THE

AMERICAN SOCIETY OF
MAMMALOGISTS

28 JUNE -2 JULY 2019

HYATT REGENCY WASHINGTON ON CAPITOL HILL
-WASHINGTON, DC-



AMERICAN SOCIETY OF MAMMALOGISTS (ASM)

The American Society of Mammalogists (ASM) was established in 1919 for the purpose of promoting
interest in the study of mammals.

AN OVERVIEW

In addition to being among the most charismatic of animals, mammals are important in many disciplines
from paleontology to ecology and evolution. We, of course, are mammals and thus are in the interesting
position of studying ourselves in quest of a greater understanding of the role of mammals in the natural
world.

The ASM is currently composed of thousands of members, many of whom are professional scientists.
Members of the Society have always had a strong interest in the public good, and this is reflected in their
involvement in providing information for public policy, resources management, conservation, and education.

The Society hosts annual meetings and maintains several publications. The flagship publication is the
Journal of Mammalogy, a journal produced six times per year that accepts submissions on all aspects of
mammalogy. The ASM also publishes Mammalian Species (accounts of individual species) and Special
Publications (books that pertain to specific taxa or topics), and we maintain a mammal images library that
contains many exceptional photographs of mammals.

We encourage you to peruse the ASM web site (www.mammalogy.org) for information about mammals and
the American Society of Mammalogists. Check out our interesting history by clicking on the Our History tab
on the Archives Committee page. We hope it will stimulate your interest in mammals and further your
appreciation of their importance.

ASM LEADERSHIP
The ASM is led by a group of scientists who are elected by the membership.

ASM COMMITTEES
Much of the work that the ASM does is accomplished through a large number of volunteer committees.
These committees work to further the aims of the Society and the science of mammalogy as a whole.

ASM ENDORSES HUMAN DIVERSITY

The ASM is dedicated to ensuring the opportunity for active, equal participation in all ASM functions by all
members, regardless of gender, race, ethnic background, age, physical disabilities, or sexual orientation.

http://www.mammalsociety.org/
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WELCOME
Dear ASM Attendee,

Welcome to the 99th annual meeting of the American Society of Mammalogists (ASM), our Centennial
Celebration! The ASM held its first (organization) meeting at the Smithsonian Institution in April 1919. The
ensuing century has been good for the ASM, and the ASM has proven to be a leader in the promotion of
mammalogy. Our Centennial Celebration is intended to highlight the current status of this engaging field.

This is our 10th meeting at the Smithsonian Institution; we last met here for our 75th annual meeting in 1994. We
held our picnic at the National Zoo, and the rotunda of the National Museum of Natural History provided a fitting
venue for our closing social. | look forward to a repeat of these memorable events this year. Given the tremendous
diversity that comprises the Smithsonian, | hope you will have the opportunity to come early or stay late and see
some of these remarkable museums.

This year’s program reflects the diversity that we embrace in the ASM — diversity in our membership as well as
our subject animals and thematic pursuits. The ASM has worked diligently to ensure that our annual meetings
provide an intellectually exciting and engaging time for all, and that every member feels safe and comfortable at
all times. The ASM has always been my “home society” and our meetings feel like an extended family reunion; |
hope that you will share this sense of comfort and, indeed, of restoration.

In addition to a record-shattering number of submitted abstracts, we have eight workshops and five symposia
scheduled this week. Workshops range from genome assembly and bat acoustics to telemetry, acoustics,
scientific communication, student mentoring, and a hackathon for mammal diversity. We also are sponsoring an
additional workshop on bias awareness in academia, which will have limited seating, so sign up early. Symposia
will be equally dynamic and diverse, focusing on reconciling scientific collecting with conservation, the challenges
(and rewards) of integrating museum specimens into global databases such as GenBank and Red Lists, the
remarkable Ecuadorian mammal fauna, the hyperdiverse Murinae as a model of adaptive radiation, and the
biology of urban mammals. Of course, we will have multiple poster and thematic sessions as well. #ASM100 will
be a meeting to remember!

We all come to the annual meeting for a mixture of the scientific and the social but remember that the ASM is a
member-run society. You decide our leadership, and you have a voice in how and where we speak up on issues.
| encourage you to attend our two Member’s Meetings, where your voice and your vote truly counts. You can
also make your voice heard through participation in one of our committees. ASM committees are active
throughout the year, and they address important matters; if any of these appear particularly interesting to you, |
encourage you to introduce yourself to current committee members.

The meeting isn’t all work, of course. | hope you brought your running shoes for the annual Run for Research,
and that you will join us at the National Zoo for the picnic. We will have various social events for casual
conversation as well. The auction and associated social is always a highlight. This year’'s Capstone will include
three speakers, followed by a closing social where we will announce the recipients of our various awards.

Whether this is your first meeting or you're a long-time participant, ASM meetings should be both informational
and enjoyable. We pride ourselves on our support of and for students. If you want to meet leaders of this society,
please approach and introduce yourself. Nobody has ever caught rabies at an ASM meeting. Hopefully you will
become as addicted as | did when | attended my first meeting (HSU — 1984).

Thank you for attending the meeting and making the ASM a priority in your lives. | especially thank our sponsors,
exhibitors, and advertisers, whose support is critical to so many of our annual functions. Please take some time
during the breaks and socials to visit their tables and displays and let them know how much you appreciate their
participation and their support.

Enjoy the meetings, and enjoy the Smithsonian museums!
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Douglas A. Kelt
President, American Society of Mammalogists



PROFESSIONAL CODE OF CONDUCT
STATEMENT OF INCLUSION

The American Society of Mammalogists (ASM) prohibits discrimination, harassment, and bullying against any
member because of ancestry, color, national origin, marital status, veteran status, gender identity or expression,
sexual orientation, race, ethnicity, religion, age, disability, political affiliation or any other characteristic protected
by law. ASM expects its employees, volunteers, members and other constituents, whenever and wherever they
are conducting Society business or participating in Society events or activities, to maintain an environment free
of discrimination, harassment, bullying, or retaliation.

CODE oF CONDUCT

Ethical professional conduct is expected of all participants at ASM sponsored activities, including the annual
meetings. Professional conduct applies to all professional, research, and learning environments. ASM is
dedicated to ensuring the opportunity for active, equal participation in all ASM functions by all members,
regardless of gender, race, national origin, ethnicity, age, physical appearance, disability, or sexual orientation.
Discrimination and harassment are prohibited by the ASM; no individual should feel harassed, threatened, or
unsafe at any ASM sponsored activity. Al ASM members and participants in ASM sponsored activities are
expected to follow the most recent version of ASM Professional Conduct policies (see QR Code and link below).

GENERAL GUIDELINES

1. ASM aims to operate in the best interest of the Society and its membership through policies and
procedures, which are continually updated.

2. Unprofessional conduct by any ASM member or meeting attendee will not be tolerated and is subject
to disciplinary action. Unacceptable behavior includes, but is not limited to, unwanted verbal attention,
unwanted touching, intimidation, stalking, shaming or bullying in person or through social media outlets.
If you experience such behavior, depending on the context and if you feel comfortable, you should let
the offender know and tell him/her to stop and/or seek help from bystanders. Participants asked to stop
any harassing behavior are expected to comply immediately. Concerns can also be presented to the
Ombudspersons in person (contact information below) or reported anonymously online (see QR Code
Below). Note that persistent offensive or unwelcome behavior may constitute harassment and that
harassment presented in a joking manner is still harassment and both would be subject to disciplinary
action.

3. Scientific presentations are expected to adhere to ASM standards of professional conduct and should
not include inappropriate and/or graphic images or language that include (but are not limited to)
pornography, demeaning or degrading images or language, or depictions of violence.

4. Established professionals and all ASM leaders should recognize that they hold positions of power, formal
or informal, over students and aspiring professionals. These individuals are expected to lead by example
regarding our high standards of professional and personal conduct.

5. All ASM members are potential bystanders to unprofessional or unwelcome behavior. Bystander
intervention can prevent, divert, or mitigate harassment. Please do not look the other way.

REPORTING MisCONDUCT
Concerns or allegations of misconduct or harassment should be directed the Office of the Ombudsperson (John

L. Koprowski [squirrel@ag.arizona.edu] and Jessica E. Light [jlight2@tamu.edu]) or reported anonymously online
(see QR Code and link below).

ASM PROFESSIONAL CONDUCT POLICIES ASM ANONYMOUS ONLINE REPORTING
E%
B e
) "':':n -
https:/[tinyurl.com/y4xbfm2j https://tinyurl.com/y4qw4fpv
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ABSTRACTS

1HTA: Forest structure and snow depth alter the movement and subsequent expenditures of a forest
carnivore

Marie Martin', Katie Moriarty?, Jonathan Pauli’

"University of Wisconsin-Madison, Madison, W1, USA. 2National Council for Air and Stream Improvement,
Corvallis, OR, USA

Achieving energetic balance is central to the survival, persistence, and ecology of free-ranging
mammals. Approaches used to estimate expenditures in wild mammals are generally precise, but difficult
to implement. The concurrent use of GPS-collars and accelerometers has emerged as an alternative for
estimating expenditures, but has few validated applications in terrestrial mammals. To test the efficacy of
movement characteristics in describing expenditures of a forest carnivore, the Pacific marten (Martes
caurina), we concurrently implemented the doubly-labelled water technique to estimate field metabolic rate
(FMR) and collected GPS-collar data (n=8). Then, we used a simple but explanatory linear model (FMR ~
movement velocity) to estimate expenditures of previously collared martens (n=32 individuals on 47
occasions). We also quantified the effects of influential landscape characteristics, such as forest openness
and snow-depth, on expenditure. Average FMR (x SD) of female and male martens was 627 kJ (+142 kJ)
and 913 kJ (62 kJ), respectively. Movement velocity explained the majority of variation in FMR
(R?=0.69). Mass-specific FMR was positively related to both snow-depth (cm: B=1.39 +0.42, P=<0.002) and
openness of used areas (%: =8.29 +3.32, P=0.02). Our work demonstrates that movement metrics can
effectively explain variation in FMR and shows that landscape features influence the movement and
consequent expenditures of martens. Our findings highlight the importance of energetics in forest
carnivores, especially in rapidly changing landscapes. This research was not supported by an ASM grant,
but culminated in the lead author receiving the Annie M. Alexander award in 2019.

2HTA**. An early burst of morphological diversification in a skeletal novelty in bats

Kathryn Stanchak'?, Jessica Arbour’, Sharlene Santana’?

'Department of Biology, University of Washington, Seattle, WA, USA. 2Department of Mammalogy, Burke
Museum of Natural History and Culture, Seattle, WA, USA

The role of novelty in evolution has long been debated among biologists. Neomorphic anatomical elements
are scattered throughout the historical evolutionary record, but whether they impact the evolutionary
trajectories of their respective clades is poorly understood. Here, we explore the anatomical diversification
of the calcar—a neomorphic skeletal element found in the feet of bats (Chiroptera)—to clarify whether novel
skeletal additions can become integrated into vertebrate body plans and subsequently evolve into a variety
of forms. To reveal the macroevolutionary patterns that characterize calcar diversification, we examined
variation in the length of the calcar across Chiroptera (1,392 specimens; 226 species; 21 families) and
tested different models of calcar length evolution. We also investigated the anatomical diversity of the calcar
with microCT scans (22 species; 16 families) and histological sectioning (18 species; 13 families). We found
that calcar length diversified early in the evolutionary history of bats, mirroring patterns of species
diversification documented in the fossil record. Our detailed anatomical studies revealed diversity in both
structural and material parameters that might plausibly affect calcar function. This raises the possibility that
the burst of morphological diversification in the calcar was adaptive, and that early in bat evolutionary history
the calcar became an important part of the suite of adaptations that allowed bats to radiate. This research
was supported by an ASM Grant-in-Aid of Research awarded to Kathryn Stanchak in 2017.

3 EHTA**: Djetary morphology of two island-endemic rodent clades is consistent with a persistent,
incumbent-imposed biotic filter

Dakota Rowsey', Lawrence Heaney?, Sharon Jansa'

"University of Minnesota, St. Paul, Minnesota, USA. ?Field Museum of Natural History, Chicago, IL, USA

A lineage that colonizes a system in the absence of competitors may exhibit rapid diversification due to
greater ecological opportunity to exploit underutilized resources. The resultant species diversity of this
primary-colonizing (incumbent) clade may limit the ability of subsequent lineages to persist unless these



non-incumbent linages are ecologically distinct. We compared the mandibular shape diversity of two
sympatric clades of murine rodents endemic to Luzon Island, Philippines - incumbent Phloeomyini and
secondary-colonizing Chrotomyini - to the Sahul “Old Endemic” (SOE) rodents, the sister clade of
Chrotomyini and incumbent murine lineage on the Sahul supercontinent. This three-clade comparison
allowed us to test the hypothesis that incumbent lineages force persistent ecological distinction of
subsequent colonists both at the time of colonization and throughout the subsequent sympatry between the
two clades. We recovered strong support for this hypothesis, finding both that Chrotomyini constitutes a
biased subset of the total diversity of their clade plus the SOE to minimize overlap with Phloeomyini, as
well as recovering this distinction has persisted through time from the stem ancestor of Chrotomyini and
SOE. The patterns of dietary variation in these clades reveal that incumbency may have a prominent
influence on the diversity of faunal assemblages at the island scale, and that lineages that pass this biotic
filter may diversify freely provided they do so in ways that maintain distinction from incumbent species. This
research was supported by an ASM Grant-in-Aid of Research and the A. Brazier Howell Award awarded to
DMR in 2016 and 2019 respectively.

4HTA**. | oosening the Macroevolutionary Ratchet
Brian Tanis’, Larisa DeSantis?, Rebecca Terry'
'"Oregon State University, Corvallis, OR, USA. 2Vanderbilt University, Nashville, TN, USA

The macroevolutionary ratchet, exemplified in Canidae, is a pervasive pattern of clade replacement
whereby increasingly specialized species are driven to extinction and replaced by younger, more
generalized species. However, specialization and its link to extinction has traditionally been inferred from
morphological traits rather than from direct dietary reconstructions. Dietary plasticity, which isn’'t captured
by morphology, truly defines dietary specialization of species. We tested the association between
specialization and extinction by quantifying the dietary niche of 9 extinct and 4 extant North American canids
spanning 33.3 million years of evolution using Dental Microwear Texture Analysis (DMTA). DMTA quantifies
microscopic wear patterns on tooth enamel to capture a comprehensive picture of dietary resource use.
Species dietary specialization was calculated using multi-dimensional Bayesian ellipsoid volumes of DMTA
parameter space and correlated with their duration as estimated using PyRate. We found dietary
specialization as inferred from DMTA to be a better predictor of species duration than morphology. Counter
to expectations, we observed a positive correlation between specialization and lineage duration, and that
specialization was not correlated with traditionally-used dietary categories (i.e. hypo-, meso-, or
hypercarnivory). Our results contradict the macroevolutionary ratchet hypothesis, suggesting that
overspecialization in diet alone was not enough to drive iterative extinctions in canids. Instead, we suggest
that dietary specialization offers selective advantages that facilitated the coexistence of a diverse canid
community through time. This research was supported by a Grant-In-Aid of Research awarded to Brian
Tanis in 2015.

5**: Ecology and conservation of African lions exposed to poaching and pastoralism
Kristoffer Everatt
Nelson Mandela Univeristy, Port Elizabeth, EC, South Africa. Panthera, New York, NY, USA

Apex predators are crucial for maintaining ecological patterns and processes, yet humans hinder their ability
to fulfill this role by displacing them from the landscape. Many apex predator species such as African lions
(Panthera leo) are experiencing catastrophic declines as a result of competition with growing human
populations. We investigated the relative and cumulative influences of anthropogenic pressures on lion
occurrence across a 73 000 km? multi-use landscape in southern Africa using occupancy models from
replicated detection/non-detection spoor surveys. We hypothesized that lions were most limited by 1)
interference competition, or 2) exploitive competition with humans. Interference competition with
pastoralism was the biggest driver limiting lion occupancy, with a clear disturbance threshold for lions
resulting in the near complete loss of lions from the landscape where cattle surpass 20% occupancy. This
study emphasizes the top-down impacts of the human ‘super-predator’ on apex carnivores. Using
abundance and mortality data collected from 2011-2018 and found that the sub-populations of lions which
are exposed to poaching and pastoralism have declined by up to 68%. The targeted poaching of lions for
body parts was the greatest single cause of death, with associations between lion-livestock conflict and a
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trade in lion body parts. To counter this immediate threat to the viability of this lion population, we have
initiated a dedicated lion protection anti-poaching project.

65**: Episodic gene flow repeatedly impacts the evolution of high-latitude mesocarnivores

Jocelyn Colella

University of New Mexico, Albuquerque, NM, USA. Museum of Southwestern Biology, Albuquerque, NM,
USA. University of New Hampshire, Durham, NH, USA

How does hybridization and the transfer of genetic material between species (i.e., introgression) influence
mammalian evolution? The consequences of hybridization are relatively well studied in plants, with
outcomes ranging from hybrid vigor and occasionally speciation to the complete fusion of previously distinct
lineages. Once thought to play a relatively minor role in mammalian evolution, genomic investigations have
recently highlighted the ubiquity of hybridization, suggesting that identifying instances of introgression (e.g.,
humans and Neanderthals) may be critical for understanding evolution and processes of diversification.
Here, | investigate introgression dynamics in multiple meso-carnivores, ermine (Mustela erminea) and
marten (Martes americana and M. caurina). Four ermine lineages and two marten species diverged during
refugial isolation in the Late Pleistocene, and both clades subsequently formed insular and mainland hybrid
zones in North America. We use whole-genome sequences and geometric morphometrics to contrast
introgression dynamics between these clades to understand the role of periodic gene flow in high-latitude
evolution. We identify evidence of repeated introgression with varying evolutionary consequences, ranging
from hybrid speciation to apparent genetic swamping. These refined historical perspectives provide a
foundation for future research and management of these species, given recent actions that may impact
these species (e.g., widespread translocations, habitat modification, potential pathogen introductions). This
research was supported by the Shadle Fellowship awarded to Jocelyn P Colella in 2018.

75**: Interactions between invasive Opuntia stricta and native mammals in Central Kenya
Anne-Marie Hodge
University of Wyoming, Laramie, WY, USA

Introduced plants often interact with native pollinators and seed dispersers, facilitating further establishment
and spread. Prickly pear cactus (Opuntia stricta) was introduced to Kenya in the 1940s. We assessed how
dispersal by olive baboons (Papio anubis) affected the dominant mode of reproduction in O. stricta, which
reproduces both sexually and asexually. Opuntia stricta density and relative abundance of seed-derived
individuals (from sexual reproduction) were significantly higher at baboon roosts than control sites,
suggesting that baboons disperse O. stricta seeds and facilitate sexual reproduction. Recent biocontrol
efforts target mature plants, and by identifying factors that influence relative abundance of seed-derived
individuals, future control efforts can target areas with substantial deposits of seeds that could regenerate
the population in the future. We also investigated how a biocontrol campaign using the
hemipteran Dactylopius opuntiae affected O. stricta density and fruit availability, as well as mammal
visitation to infested areas. Opuntia stricta declined significantly after the initiation of biocontrol. We found
a negative functional response in visitation associated with O. stricta declines. Baboons consumed O.
stricta out of proportion to its availability, and post-biocontrol scats contained seeds of native fruits that were
absent from all pre-biocontrol samples, suggesting that baboons compensate for lower O. stricta availability
by increasing consumption of native species. These findings highlight the reach of both biological invasions
and subsequent biocontrol efforts on mammal activities throughout an ecosystem. The research was
supposed by Grants-in-Aid awarded to Anne-Marie Hodge in 2013 and 2015, and an ASM Fellowship
awarded to Anne-Marie Hodge in 2017.

8**: Mammals on mountainsides revisited: functional diversity gradients and change in Great
Basin small mammal communities

Brooks Kohli

University of New Hampshire, Durham, NH, USA

Understanding how biodiversity is distributed, maintained, and altered is a fundamental goal of ecology that

is especially important during the current period of rapid environmental change. Traditionally, diversity has
been described in taxonomic terms using the number and abundance of species (e.g., species richness).
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However, biodiversity is multi-faceted and includes functional (ecological traits) and phylogenetic
(evolutionary relationships) dimensions that emphasize the similarities and differences among species.
Functional diversity is particularly appealing because it quantifies the range and prevalence of traits in an
assemblage and helps link patterns of diversity to the ecological processes that generate them. | leveraged
a multi-dimensional diversity approach to investigate elevation-diversity patterns, community assembly
processes, and change in small mammal communities over the last century in three mountain ranges in the
Great Basin of western North America. In contrast to the well-established mid-elevation peak in species
richness, functional and phylogenetic diversity generally increased with elevation. This suggests that the
various dimensions of diversity are regulated by different processes. The functional structure of these
assemblages was most strongly influenced by environmental factors, but competition also played a role.
Over time, climate and habitat change led to decreases in small mammal functional diversity despite
stability of species richness. Functional restructuring of communities likely represents an early warning of
more dramatic diversity declines and helps to identify specific mechanisms of change. This research was
supported by an ASM Fellowship awarded to Brooks Kohli in 2018.

9: Advantages of 3D microCT imaging for studying prenatal development in bats

James Ryan
Hobart & William Smith Colleges, Geneva, New York, USA

The nearly 6,400 species of mammals exhibit tremendous morphological diversity. Despite the important
role of early embryonic development in shaping adult diversity, embryonic development has been studied
in only a few mammalian species. Bat development, in particular, remains poorly known. Traditional staging
charts based on external morphology have been produced for a number of bat species including Carollia
perspicillata. While these staging systems provide useful guides for embryological studies, they lack the
internal anatomical details provided by three-dimensional microCT imaging. Here, a series of Myotis
lucifugus embryos is used to demonstrate the advantages of using microCT imaging for studying
mammalian prenatal development. MicroCT imaging is a non-invasive technique that does not require
difficult and lengthy dissection yet affords accurate and detailed three-dimensional views of the smallest
mammalian embryos. MicroCT can resolve details with resolutions up to 1.5 pm/voxel. In addition, internal
organs can be segmented to yield accurate volumes for each organ. Furthermore, microCT volumes
provide information on the timing of development of internal structures such as aortic arches, sensory
structures (e.g. cochlea), and brain regions. Finally, because the technique is non-destructive, it does not
compromise valuable museum specimens.

10E: Reassessing the taxonomy of Caucasian tur by means of cranial morphometry

Kai Caspar'-?, Eva Barmann'

'Section of Theriology, Zoological Research Museum Alexander Koenig, Bonn, North Rhine-Westphalia,
Germany. 2Department of General Zoology, University of Duisburg-Essen, Essen, North Rhine-Westphalia,
Germany

Caucasian tur are wild goats occurring in the Greater Caucasus mountains. Traditionally, these animals
are grouped as two parapatric species, Capra caucasica and Capra cylindricornis, which are assumed to
hybridize at the shared boarder of their ranges East to the Elbrus massive. While remarkably similar in
general morphology and ecology, these two groups differ profoundly in the males’ horn shape. However,
tur taxonomy is not consolidated and it remains unclear if the mentioned groups represent distinct species
or result from clinal variation of just one. Here we show that C. caucasica and C. cylindricornis are distinct
taxonomic entities by applying morphometric methods to the largest sample of crania of these wild goats
yet studied, encompassing 107 skulls. A notable overlap in character variance is observable, which likely
reflects a very recent split of Eastern and Western tur populations. Nevertheless, both sexes in the two
species can clearly be separated in a discriminant function analysis and display several diagnostic traits
which distinguish them from each other. Skull morphology does not vary in the same fashion as horn shape,
which follows a latitudinal cline. Instead, individuals originating from identical localities can vary greatly in
their craniomorphometric traits. Upcoming sequencing of the studied tur material from diverse localities will
complement the morphometric dataset, aiming to create a comprehensive picture of the phylogeography
of these enigmatic mountain ungulates.
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11: Whale watching tours, conservation attitudes, and cetacean behavior in Kenai Fjords Alaska
Lauren McCaslin, Bruce Schulte
Western Kentucky University, Bowling Green, KY, USA

Marine mammals are in a precarious conservation position because of historic and current anthropogenic
activities. Conservation legislation has helped protect species, but the greatest public ground swelling may
be evident through the advent of the commercial whale watching industry. The summer feeding grounds
around Seward Alaska have made this area a prime tourism location. These protected waters have a
confluence of marine mammal species, including the appealing and abundant humpback whale (Megaptera
novaeangliae) that may associate with three ecotypes of killer whales (Orcinus orca). These species may
travel together to feed or be adversaries in a predator-prey relationship. Using whale watching as a platform,
this study evaluated the effects of the presence of these two species separately and together, and of the
type of interaction between them, on human perception. Data were collected via opportunistic observations
and a pre- and post-survey instrument. Both species were often observed travelling and tourists reported
enhanced conservation attitudes after whale watching tours. These tours provide an opportunity for
collecting meaningful scientific data and providing more in-depth education such as enhancing the
appreciation for ecosystem services provided by marine mammails.

12: The mammal collections at Instituto Politécnico Nacional, México

Celia Lopez-Gonzalez', Cynthia Elizalde-Arellano?, Miguel Briones-Salas®, Juan Lopez-Vidal?

'CIIDIR Unidad Durango, Instituto Politécnico Nacional,, Durango, Durango, Mexico. 2Escuela Nacional de
Ciencias Bioldgicas, Instituto Politécnico Nacional, Mexico City, Mexico City, Mexico. 3CIIDIR Unidad
Oaxaca, Instituto Politécnico Nacional,, Oaxaca, Oaxaca, Mexico

We summarize the scientific achievements of the mammal collections at Instituto Politécnico Nacional. The
oldest, at Escuela Nacional de Ciencias Biologicas (ENCB), was founded in 1955. CIIDIR Durango (CRD)
followed in 1984, and CIIDIR Oaxaca (OAXMA) in 1985. In 2018, they held 61,267 catalogued specimens
(43,985, 12,160, and 5,122 respectively). Together they are the largest mammalian repository in Mexico.
Individually, ENCB is the second largest in the country. All Mexican terrestrial orders are represented, as
well as 145 genera (84%) and 343 species (69.1%), 108 of which are endemic (62%). All Mexican states
are represented; CRD covers mostly the north, ENCB mostly central and southeastern Mexico, and OAXMA
the southeast. Their personnel have conducted 89 research projects, and mentored 95 thesis and
dissertations; 30 more, from other institutions, used specimens under our care. At least 285 peer-reviewed
publications have used specimens deposited in our collections. OAXMA and CRD have tissue collections
with over 9,000 samples. All three meet most curatorial standards, but lack some basic ones, which
threatens their long-term existence. Our results are the basis to establish a sound institutional policy to
ensure that these and other institutional collections are prepared to face the challenges of the XXI century.

13E: Species accumulation analysis for endoparasites of North American pocket gophers
(Rodentia: Geomyidae)

Altangerel Dursahinhan, Sebastian Botero-Canola, Scott Gardner

The Harold W. Manter Laboratory of Parasitology, University of Nebraska State Museum, The University of
Nebraska-Lincoln, W-529 Nebraska Hall, Lincoln, NE 68588-0514, Lincoln, Nebraska, USA

Species of the family Geomyidae, known collectively as “pocket gophers,” are a monophyletic group of
subterranean/fossorial rodents that inhabit a wide geographic range, extending from a northernmost limit
in southwest and south-central Canada through United States, throughout the west, south through Mexico
and Central America into Panama and northern Colombia. The family includes six genera and about 45
species. Relative to the importance of these rodents through the Nearctic and northern Neotropical
ecological landscapes, the study of endoparasite diversity of pocket gophers is incomplete. A species
accumulation curve was produced incorporating more than 47 species of endoparasites collected from the
literature representing good data on 14 species of pocket gophers from a wide range of habitats distributed
throughout the Nearctic and northern Neotropics. Our analysis of data from a literature search shows that
the expected species accumulation curve for parasites of these mammals has not yet reached an
asymptote, indicating the recorded diversity will likely increase as more gophers are collected and
necropsied. We also summarize the network analysis of the host-parasite ecological interactions that we
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observed from the connectivity patterns among species of Geomyidae. The results show that both
Thomomys talpoides and Geomys bursarius have larger networks of parasite-ecological connections than
other species of gophers. This may be due to actual biology, or the fact that sampling of endoparasites has
not been comprehensive.

14: Melanocortin-1-receptor (MC1R) gene sequence variation in native and introduced populations
of Sciurus carolinensis

Helen McRobie', Nancy Moncrief?

'Anglia Ruskin University Faculty of Science and Technology, Cambridge, Cambridgeshire, United
Kingdom. 2Virginia Museum of Natural History, Martinsville, VA, USA

The eastern gray squirrel (Sciurus carolinensis) is native to North America. This species was introduced to
multiple locations in Britain during the 1800s, and it has since spread throughout most of the island. As part
of a larger study, we sequenced the melanocortin-1-receptor (MC1R) gene in populations of S. carolinensis
from the United States and Britain. MC1R encodes a key regulatory protein involved in fur color; a 24-
basepair deletion in this gene is associated with melanism in S. carolinensis. We extracted DNA, amplified
the MC1R gene by polymerase chain reaction, and sequenced MC1R alleles from 118 animals:; 37 from 7
states in the U.S. and 81 from 4 counties in Britain. We identified 11 alleles in the U.S. populations; only 5
of these alleles were present in the British populations. We detected 12 variable sites, 11 of which were
single nucleotide polymorphisms; the other 1 was the 24-basepair deletion. Only 2 polymorphisms were
non-synonymous. As expected, variation in native populations was higher than in introduced populations.
Evenso, we documented a surprisingly high number of MC1R alleles in Britain, given the small numbers of
animals in the founding populations. The high level of synonymous substitutions suggests that this gene is
under purifying selection. Furthermore, all melanic animals were associated with the 24- basepair deletion,
suggesting that this deletion is a relatively recent mutation.

15F: Range dynamics of a high-elevation rodent (Neotoma mexicana) in the American Southwest
Katrina Derieg, Sophie Farr, Keila Gutiérrez, Joseph Cook
Department of Biology and Museum of Southwestern Biology, Albuquerque, New Mexico, USA

The geographic distribution of species is dependent on numerous biotic and abiotic factors that comprise a
species’ fundamental niche. Elevation can dictate where species live and move, as it is associated with
hypoxia and temperature differentials. The negative relationship between temperature and elevation
creates ecological separation along elevational gradients. Under projected climate warming scenarios,
North American species are hypothesized to potentially expand their ranges northward and/or contract their
southern ranges to higher elevation areas. The American Southwest is a region with tremendous
topographical relief, resulting in the convergence of biomes (e.g. deserts, mixed conifer and alpine forests).
The Mexican woodrat (Neotoma mexicana) is found in the coniferous forests of the Southwest at higher
elevations relative to the distantly related, but largely parapatric white-throated woodrat (N. albigula). Their
area of sympatry is narrow, suggesting these species maintain distinct elevational zonation. In this study
we compare the evolutionary histories of two Neotoma species to determine the direction and extent of
post-glacial population expansion in the Southwest. We examine the occurrence of these two species in
the mountains and surrounding lowlands of New Mexico. Using museum specimens, we confirm
morphological identification of species with mitochondrial DNA sequences and then test whether these
species conform to post-glacial expansion expectations with regard to elevation. Our results contribute to
the understanding of species range limits in an ecologically diverse region.

16F: Fecal microbial communities differ by intrinsic and extrinsic variables in Urocyon littoralis
Madeleine Becker, Nicole Adams, Suzanne Edmands
University of Southern California, Los Angeles, California, USA

This project investigates the scat microbiome of Urocyon littoralis (island fox) to find correlations with
extrinsic (island environment, captivity, collection time) and intrinsic variables (sex, age, weight). Paired
samples of U. litforalis blood and scat were collected from the Channel Islands, along with scat samples of
captive U. littoralis specimens in zoos and mainland Urocyon cinereoargenteus. The fox exome was
sequenced from blood samples using commercial Canis familiaris baits, while bacterial 16S rRNA v4
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amplicons were sequenced from scat samples. Both the U. littoralis scat microbiome and exome
significantly differed by geographical origin, and genetic distance of the exome correlated with Euclidean
distance of the 16S community across all islands. Significant differential bacterial abundance was also
found between males and females on Santa Catalina, fall and winter samples on Santa Rosa, and low and
medium weight samples on San Clemente. Captivity and species were not found to be significant correlates.

17: Evolutionary analyses unveil the molecular mechanism of fast inactivation in calcium-
permeable TRP channels

Juan Opazo', Michael Vandewege?, Kattina Zavala', Charlotte Colenso', Daniel Bustos®, Wendy Gonzalez?,
Sebastian Brauchi', Juan C. Opazo'

'Universidad Austral de Chile, Valdivia, Los Rios, Chile. 2Eastern New Mexico University, New Mexico,
New Mexico, USA. 3Universidad de Talca, Talca, del maule, Chile

Fundamental for calcium homeostasis in vertebrates, TRPV5 and TRPV6 are calcium-selective ion
channels belonging to the Transient Receptor Potential (TRP) gene family. Detailed phylogenetic analysis
suggests that duplications from which TRPV5 and TRPV6 originated occurred independently in the
ancestors of mammals, sauropsids, amphibians, and chondrichthyans. Coincident with the conquest of land
and the physiological changes needed to maintain calcium homeostasis, our expression analyses suggest
a change in the expression pattern from gills to kidney. Within amniotes, we identified a traceable sequence
signature of three amino acids at the amino-terminal intracellular region that correlates well with both of the
duplication events and the phenotype of fast inactivation observed in TRPV6 channels. Electrophysiological
recordings and mutagenesis suggest that calcium-induced fast inactivation is an evolutionary innovation
that emerged independently from each duplication event. Molecular dynamics simulations suggest that
calcium-induced channel rearrangements are important modulatory regions of TRP channels.

18: Caching and building behaviors of woodrats in captivity during longer term studies
Courtnee Goodwin, Michele Skopec
Weber State University, Ogden, UT, USA

The woodrat (genus Neotoma), is known for its prolific caching and building behaviors. While these
behaviors have been studied in both natural and lab settings, the majority of studies lasted only a few days.
We therefore completed longer term (2 week) caching and building trials utilizing large double-decker
cages. Woodrats were provided with a mixture of essential items (cotton and sticks for nest building) and
non-essential items (jingle bells) over two trials. We compared speed of caching between animal groups
(N. albigula and two populations of N. lepida), caching items, and experimental trials. We also categorized
level of organization and nest building at the end of each trial. We found that all woodrats demonstrated
significant and observable caching and building behavior during the trials. As expected, essential items
were cached more quickly than non-essential items. During the second trial, both species cached the non-
essential items more quickly than during the first trial, showing that experience mattered. Based on field
observations, we expected N. lepida to display more organized caching and building behavior than N.
albigula. However, we found that during the first trial, N. albigula was more likely to make large, well-built
nests than N. lepida. Overall, the large double-decker cages serve as ideal home cages for woodrats by
allowing them to express innate caching and building behaviors.

19E: Genetic diversity of blue wildebeest (Connochaetes taurinus) in the Liuwa Plains of Zambia
Stephanie Szarmach', Katherine Teeter!, Alec Lindsay', Jassiel M'soka?, Egil Droge?, Matthew Becker?
"Northern Michigan University, Marquette, MI, USA. 2Zambian Carnivore Programme, Mfuwe, Eastern
Province, Zambia

The blue wildebeest (Connochaetes taurinus) acts as a keystone species in the savannahs of southern
Africa, where it maintains shortgrass plains by grazing and serves as the primary prey source for the
region’s carnivores. Though the second largest wildebeest migration occurs in the Liuwa Plains of western
Zambia, this population remained largely unstudied until recently. Monitoring efforts in the field have
increased understanding of survival, movement, and resource dependence, but the level of genetic diversity
and patterns of gene flow in this population remain unknown. Few genetic studies have been conducted on
wildebeest elsewhere in their range, particularly for a large, migratory population such as this. We used
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restriction-site associated DNA sequencing (RAD-seq) to assess genetic diversity, population structure,
and demographic history of blue wildebeest in Zambia. Next generation sequencing of DNA from 85
wildebeest generated a dataset of 220 million sequence reads, from which we identified 1,980 high-quality
polymorphic RAD loci. We analyzed 3,351 single nucleotide polymorphisms (SNPs) within these loci to
quantify genetic variation in Liuwa Plains wildebeest, calculate effective population size, test for historical
demographic change, and assess population structure. This genetic information could supplement data
collected in the field to assist in developing effective conservation plans for wildebeest as they face threats
of habitat destruction and overhunting.

20F: Estimating white-tailed deer population sizes using unmanned aerial vehicles (UAVs)

Jesse Exum’, Aaron Foley', Randy DeYoung', David Hewitt', Jeremy Baumgardt', Mickey Hellickson?
'Caesar Kleberg Wildlife Research Institute, Texas A&M University - Kingsville, Kingsville, Texas, USA.
2Orion Wildlife Management Services, Corpus Christi, Texas, USA

Estimating population sizes, recruitment, and sex ratios is essential for managing wildlife populations.
Helicopters are commonly used to conduct surveys of white-tailed deer; however, they are expensive, risky,
and not always practical. Camera surveys and spotlight counts are also used but are labor intensive.
Unmanned aerial vehicles (UAVs) are an emerging technology that has yet to be fully evaluated for wildlife
surveys in Tamaulipan thornscrub. We conducted UAV surveys on 5 ranches with known numbers of deer.
Surveys were conducted in November and February to assess count variation with changes in canopy
coverage. Further, daytime and nighttime surveys were conducted on each ranch to evaluate variation
under different conditions. The UAV was equipped with a dual thermal and optical video camera. Heat
signatures were detected on the thermal imagery, then identification was confirmed, when possible, via
optical imagery. Our UAV counts were compared to raw counts from September helicopter surveys.
Preliminary data shows 10.5% difference in daytime vs nighttime counts on the first ranch analyzed. During
the daytime survey, 51.9% of thermal heat signatures were identified in optical footage giving us a 6.2%
difference between confirmed ID detections and the raw helicopter counts. Daytime and nighttime thermal-
only detections were 57.8% and 48.0% higher than the raw helicopter counts, respectively. Further analysis
is in progress and additional results will be discussed.

21: Adaptive management to promote an imperiled native cottontail over a non-native competitor
Drew Eline, Amanda Cheeseman, Jonathan Cohen
State University of New York College of Environmental Science and Forestry, Syracuse, NY, USA

The New England cottontail (Sylvilagus transitionalis) is a shrubland obligate species that has experienced
drastic population declines in the last century notably due to forest maturation and anthropogenic
development. The species also faces widespread invasion of their historic range by eastern cottontails
(Sylvilagus floridanus), an introduced species occupying similar habitat. Recent research in New York
strongly suggested that as a result of competitive interactions with eastern cottontails, the niche of the New
England cottontail has shifted from open, low-canopy closure early successional shrublands to older, high-
canopy closure shrublands. Management strategies retaining a higher degree of residual canopy closure
may lessen competitive interactions, as eastern cottontails avoid such shrublands; however, these areas
may not provide high quality forage and cover resources for New England cottontails. We evaluate the
effectiveness of forest management strategies prescribed to promote New England cottontails over eastern
cottontails. Both species were trapped and oultfitted with radio-collars within designated management and
control areas. Resting and active locations were obtained each week for individuals, and vegetation surveys
were conducted to assess used and available resources. By comparing cottontail resource selection among
plots with varying types of management and population sizes of eastern cottontails, we will inform land
managers and owners of the effectiveness of current management practices for New England cottontails,
and provide guidance for improving cover and food resources to promote populations.

225HTA: Genetic data reveal paraphyletic taxa and cryptic species diversity in the greater galagos
(Otolemur garnettii)

Anna Penna, Rosemarie Dillon, Luca Pozzi

University of Texas at San Antonio, San Antonio, TX, USA
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Primates are one of the most diverse mammalian radiations, yet our understanding of phylogenetic
relationships within several primate clades remains unclear. Galagids are small nocturnal primates from
sub-Saharan Africa characterized by high levels of cryptic species diversity. This is the case of the
neglected Otfolemur clade (greater galagos), where deficient geographic sampling and taxonomic
assessments based on conserved morphological attributes obscure true species diversity. We present the
first comprehensive genetic sampling (n = 64) of Otolemur garnettii across continental and insular Kenya
and Tanzania to elucidate evolutionary relationships among three subspecies traditionally delimited based
on distributions and morphology (O. g. panganiensis, O. g. garnettii, O. g. lasiotis). We sequenced ~2.5kbp
of the mitochondrial genome (encompassing cytochrome b gene and the d-loop hyper-variable region I) to
infer phylogenetic relationships under a Bayesian framework. Preliminary results suggest that
specimens from Kenya (corresponding to O. g. lasiotis) form a clade. However, samples from mainland
Tanzania (O. g. panganiensis) form two paraphyletic clades, one of which is sister to all other samples.
Furthermore, samples from Zanzibar (O. g. garnettii) were recovered nested within mainland Tanzania
samples (O. g. panganiensis). Our findings indicate paraphyletic taxa in Ofolemur and suggest that
geographically delimited subspecies do not correspond to natural groups. This investigation supports that
the incorporation of genetic data will further our understanding of Galagidae systematics, evolutionary
history, and biogeography.

23: Mammals behind bars: teaching marine mammalogy in a super-maximum security prison
Christopher Callahan
College of the Redwoods, Crescent City, CA, USA. University of San Diego, San Diego, CA, USA

Many studies report that prison education significantly reduces recidivism and lowers violence amongst
incarcerated individuals within a prison environment. Prison education in the science disciplines presents
challenges in that hands-on, active learning opportunities are rare because of the inherent security risks
that laboratory-based courses present (i.e., use of museum specimens, laboratory equipment, chemicals,
etc.). Many of the students in this program have limited formal schooling and none have completed a
college-level biology course. Here | present information on the implementation, obstacles encountered, and
successes of teaching a college-level, non-majors course in marine mammalogy at Pelican Bay State
Prison, the only supermax prison in California. This course offers incarcerated students the opportunity to
practice science literacy and critical thinking skills in an environment that fosters scholarship, collegiality,
and personal growth. Although this course does not have a laboratory component, integration of museum
specimens (e.g., bones, teeth, baleen) into the curriculum allows students to get hands-on experience with
identification skills and offers insight into the biology of marine mammals. This course has been taught
three times without incident and fulfills the non-majors science requirement for students interested in
earning an associate’s degree.

24F: Temporal prevalence of ecto-parasites considering mammal community turnover and woody
encroachment within the Great Plains

Kailey Meacham, Mary Schmidt, Andrew Hope

Kansas State University, Manhattan, Kansas, USA

Human practices (development, agriculture, cessation of burning) have fragmented Native Prairie habitats
through the Great Plains. Consequences include woody encroachment, mosaic communities of grassland
and woodland mammals, and increase in zoonotic pathogens. We present a first diagnosis of ectoparasite
prevalence across a prairie-woodland experimental landscape to investigate the influence of climate,
mammal host, and habitat on parasite distributions. We test hypotheses: Ho: Distribution of ectoparasites
will be uniform across habitats (suggesting host generalists across mammals); H1: Ectoparasites will have
a greater density in woody habitats (reflecting the observation that both woody encroachment and vector-
borne disease are increasing); H2: Ectoparasite distributions will be variable across groups (e.g., fleas vs.
ticks), habitats, and years. Small mammals were sampled for two years across three prescribed fire
treatments including annual, 4-year, and 20-year burns on Konza Prairie LTER. All fleas, ticks, lice, and
mites were collected from small mammals, separated by group and quantified by both presence/absence,
and general densities (low, medium, high). We analyzed differences among years, fire treatments, and
small mammal species, using pairwise and multi-variate statistics. Preliminary results indicate that in years
with low rainfall and mammal density, ectoparasites persist primarily in woody habitats. In productive years
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with high mammal densities, ectoparasites are more widespread across habitats but exhibit group-specific
trends. Woody encroachment appears to increase source habitats for maintaining prevalence of parasites
through time.

25F: What are the evolutionary origins of Kansas mammals? Community assembly dynamics
through the Great Plains

Mary Schmidt, Kailey Meacham, Andrew Hope

Kansas State University, Manhattan, Kansas, USA

The Great Plains, ranging through the center of North America, support both grassland and woodland
mammal species that often have broad distributions, and high intra-specific diversity with multiple
geographic lineages. Purely endemic communities should be more stable and exhibit shared evolutionary
histories. Mixed communities with species having distant origins may reflect community turnover, and
higher potential for new interactions, including transfer of parasites across the continent. We test the
competing hypotheses: HO: Lineages within small mammal species in northeast Kansas all share the same
origins; H1: Lineages have varying evolutionary histories, stemming from different geographic origins
through North America. Small mammals from eight species were sampled from a mosaic of multiple habitat
types (grassland, shrubland, woodland) across the Konza LTER site. We extracted DNA from five
individuals of each species, and sequenced the Cytochrome-b gene, a common barcode locus for
mammals. For each species, we downloaded existing range-wide sequence data from GenBank, and
estimated phylogenetic trees using Bayesian methods, to assess lineage placement of Kansas specimens.
Preliminary results indicate multiple geographic and evolutionary origins among current prairie mammals,
indicating community mixing through time. Increasingly heterogeneous habitats through the Great Plains
due to human land practices will promote continued mixing of mammals with distant origins across North
America, increasing new host-parasite associations, and risk of emerging disease.

26F: Analyzing the cortisol profile in wild vs. captive North American porcupines
Shania Muncil, Erika Barthelmess
Department of Biology, St. Lawrence University, Canton, NY, USA

Cortisol, its production and its effects are being discussed more frequently as studies share new findings
about stress. Wildlife, like the North American porcupine (Erethizon dorsatum) experience harsh conditions
throughout the cold winters in northern New York, likely leading to higher cortisol levels than their captive
counterparts. To test this potential difference, | collected fecal samples from wild and captive porcupines
from October 2018 to March, 2019. | quantified cortisol using an ELISA test. Preliminary results support the
finding that captive porcupines experience less stress in winter than their wild counterparts. Understanding
the stress profiles of wild animals may be extremely helpful in the effort to conserve species and their
habitats. If we can discover which environmental and anthropological factors cause stress and thus
influence cortisol profiles, conservationists can work more efficiently to preserve and protect species
globally.

27: oVert: a collaborative effort to produce 3D data for all vertebrate genera

Cody Thompson', Jonathan Bloch?, Douglas Boyer®, John Dumbacher*, Jacob Esselstyn®, Abigal Hines",
Zhe-Zi Luo®, Ramon Nagesan', Gregory Pandelis', Sharlene Santana’, Edward Stanley?, Priscilla Tucker,
Julie Winchester3, David Blackburn?

'Department of Ecology & Evolutionary Biology and Museum of Zoology, University of Michigan, Ann Arbor,
MI, USA. ?Florida Museum of Natural History, University of Florida, Gainesville, FL, USA. 3Department of
Evolutionary Anthropology, Duke University, Durhan, NC, USA. “Ornithology and Mammalogy, The
California Academy of Sciences, San Francisco, CA, USA. SMuseum of Natural Science, Louisiana State
University, Baton Rouge, LA, USA. 8Department of Organismal Biology & Anatomy, The University of
Chicago, Chicago, IL, USA. "Department of Biology and Burke Museum of Natural History & Culture,
University of Washington, Seattle, WA, USA

The oVert (openVertebrate) Thematic Collection Network (TCN) is a collaboration among 18 natural history
museums in the U.S. whose goal is the production of high-resolution digital 3D data for internal anatomy
across the vertebrate tree of life. At a network of digitization centers, we are CT-scanning ~20,000 fluid-
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preserved specimens representing ~80% of the living genera of vertebrates, focusing primarily on data-rich
specimens of type species. We also are generating contrast-enhanced scans to reveal soft tissues and
organs for a majority of the living vertebrate families. This collection of digital imagery and 3D volumes is
being shared outwardly on the MorphoSource 3D data repository for open exploration, download, and use.
Our network of leading U.S. collections will develop best practices and guidelines for high-throughput CT-
scanning, including efficient workflows, preferred resolutions, and archival formats that optimize the variety
of downstream applications. We also will upgrade the interface and functionality of MorphoSource,
improving its capacity to explore media, capture standardized metadata, ingest legacy data from previous
and existing projects, supply media information to data aggregators, and engage educators and students.
To date, we have CT scanned more than 7,100 fluid-preserved specimens, representing approximately
2,900 vertebrate genera and nearly 50% of all vertebrate families. In total, 297 representatives of known
mammalian genera have been scanned. An additional 586 specimens have been identified for scanning.

28: Forestry and prescribed burns attract wildlife but may limit species diversity
Melissa Vilgats, Ryan Ott, Stephanie Coster
Randolph-Macon College, Ashland, VA, USA

Prescribed burns and forestry cuts are land management tools used to increase wildlife populations by
promoting habitat diversity. We were interested in what vegetative and landscape features attract wildlife
as a result of these management techniques, and how wildlife presence and diversity differed across forest
stands with varying tree density. We established 15 camera trap stations at Fort A.P. Hill in Bowling Green,
VA across forest stands with low, medium, and high basal area. We deployed camera traps for a total of
532 trap nights (TN) of effort. At each site, we measured the distance to trafficable roadways and water
sources, vegetation composition, and the percent groundcover, canopy cover, and understory. We used an
information theoretic approach and linear regression to test and rank several possible models to explain
trap success. The cameras captured 9 different species and a total of 398 trap events. The most predictive
model included basal area and displayed an inverse relationship between basal area and trap success.
Although cameras in low basal areas had the highest trap success, they had lower species diversity
compared to those in high basal areas. Our results suggest that reduced tree density attracts large numbers
of early successional specialists but doesn’t promote species diversity as well as a forest with high tree
density.

29: Microhabitat use by the Texas kangaroo rat along roadsides dominated by cropland
Ivan Castro-Arellano’, Matthew Milholland', Silas Ott', Joseph Veech', Thomas Simpson’, Jonah Evans?
"Texas State University, San Marcos, Texas, USA. ?Texas Parks and Wildlife, Austin, TX, USA

The Texas Kangaroo Rat (Dipodomys elator) is endemic to north-central Texas and currently known from
only 5 counties. Knowing its microhabitat use is crucial to make management decisions given the restricted
range and scarcity of this species. Previous surveys have revealed individuals existing in landscapes
dominated by cropland where the only natural cover is a thin strip of vegetation along roadsides. This is the
first study to use tracking techniques to quantify nightly foraging movements of this species. We used radio-
telemetry to ascertain nightly movement, general activity, and burrow usage at 3 roadside locations. We
followed 16 individuals for an average of 5 - 6 nights and obtained a total of 480 fixes. Over several days,
individuals used from 2 to 6 burrows with inter-burrow distance up to 400 m, although most movements
were restricted around burrows while foraging (mean distance from fix to nearest burrow ranged from 2 to
21.9 m). A relatively high number of fixes (30 to 100%) represented individuals inside burrows, indicating
that kangaroo rats spend a lot time in their burrows each night. Foraging individuals tended to remain within
10 m of the roadside habitat strip with minimal incursions into cropland and no use of rangeland. Our
findings indicate the potential relevance of thin roadside vegetation strips as habitat for this species and
perhaps as corridors to connect populations.

30: Snowshoe hares alter behavior in response to coyote and moose cues at diverse vegetation
densities

Zachary Lankist, Christine Maher

University of Southern Maine, Portland, ME, USA
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Prey avoid chemical cues from predators at feeding sites because the risk of death outweighs the benefit
of food. However, we lack information regarding avoidance of chemical cues from competitors as well as
how foraging behavior changes alongside vegetative cover. To test if chemical cues and vegetative cover
alter prey vigilance, number of visits, and time spent at feeding sites, | observed snowshoe hares (Lepus
americanus) in plots containing coyote (Canis latrans; predator) and moose (Alces alces; competitor) urine
across a spectrum of vegetation densities. Snowshoe hares significantly reduced the number of visits to
feeding plots when coyote or moose urine was administered. In plots containing coyote urine, number of
visits decreased significantly as plots became more densely vegetated. Neither chemical cues nor
vegetation density had a large effect on snowshoe hare vigilance or time spent in plots. These results
suggest that competition between snowshoe hares and moose has selected for an avoidance response.
This study also reinforces the idea that an increase in vegetation density could prove disadvantageous to
prey, perhaps because sit-and-wait predators use dense vegetation to stalk and ambush while on the hunt.

31: Populations of small mammals, tallgrass prairie, and prescribed fire: a fire-reversal experiment
Glennis Kaufman', Donald Kaufman', Aaron Reed?, Dawn Kaufman?, Ryan Rehmeier*

'Kansas State University, Manhattan, Kansas, USA. 2University of Missouri-Kansas City, Kansas City,
Missouri, USA. ®King's College, Wilkes-Barre, Pennsylvania, USA. *Simpson College, Indianola, lowa, USA

Prairie fires are a natural feature of native grasslands in the Flint Hills of Kansas. Small mammals respond
indirectly to fire via vegetation changes that result following fire and also to fire suppression. Previously, we
have shown that most species respond either positively or negatively to burning of native tallgrass prairie.
Herein, we investigate how small mammals respond to the reversal of a fire regime (i.e., a change from an
annual burn to a long-term unburn and vice versa). We sampled small mammals in two contiguous
ungrazed treatments in native tallgrass prairie for 2 years before the reversal occurred and then for 10
years after the fire reversal. One experimental treatment was burned in spring for >20 years and then
switched to an unburned regime after the spring fire in 2000, whereas the other was left unburned for over
5 years and then switched to an annual burn regime beginning with the prescribed fire in spring 2001.
Overall, we recorded 11 species of rodents and 2 of shrews and a total of 2,444 individuals. Peromyscus
leucopus was the most abundant species followed by Sigmodon hispidus and P. maniculatus. Six of seven
common species were strongly associated with one of the treatments. Several species showed positive
associations with some part of the landscape and with time after the fire reversal within each treatment.

32: Communities of small mammals, tallgrass prairie, and prescribed fire: a fire-reversal
experiment

Donald Kaufman', Glennis Kaufman', Dawn Kaufman?, Aaron Reed?, Ryan Rehmeier*

'Kansas State University, Manhattan, Kansas, USA. 2King's College, Wilkes-Barre, Pennyslvania, USA.
SUniversity of Missouri-Kansas City, Kansas City, Missouri, USA. *Simpson College, Indianola, lowa, USA

Fire, grazing, and weather and associated changes in vegetation and environmental conditions affect small
mammals in native tallgrass prairie in the Flint Hills of Kansas. In ungrazed sites, presence or absence of
recurring fires influences plant production as well as structure of live and standing dead vegetation and
density of plant litter. Based on studies on the Konza Prairie, most small mammals (rodents and shrews)
respond either positively or negatively to fire-induced changes, which should change community structure
and composition. Herein, we examine community characteristics (community abundance; species diversity,
richness, and evenness; community composition; and inter-site similarity of communities) in annually
burned and unburned sites (2-year period) and then changes that occur when the fire regimes are reversed
(subsequent 10-year period). Community abundance varied widely among years in both reversal sites, but
showed no directional temporal change. Species diversity and evenness, however, increased significantly
from before to after fire reversals in both sites. The original unburned site included encroached woody
vegetation so Peromyscus leucopus dominated this site before the fire reversal and then declined through
time as expected. In contrast, but as expected, P. maniculatus dominated the annually burned site and then
declined through time. Overall, communities of small mammals in the two experimental sites were highly
dissimilar before fire reversals, but after the reversals, community similarity increased through our study
period.
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33EHTA**: Reciprocity in restoration ecology: when might large carnivore reintroduction restore
ecosystems?

Francisco Molina', Jesse Alston'?, Bryan Maitland', Brittany Brito!, Saeideh Esmaeili', Adam Ford?,
Brandon Hays', Brett Jesmer?*, Jacob Goheen'

'Department of Zoology & Physiology, University of Wyoming, Laramie, WY, USA. 2Wyoming Natural
Diversity Database, Laramie, WY, USA. 3Department of Biology, University of British Columbia Okanagan,
Kelowna, BC, Canada. “Max Planck-Yale Center for Biodiversity Movement and Global Change, Yale
University, New Heaven, CT, USA

Carnivore reintroduction is often expected to revert community and ecosystem properties to their natural
states via risk effects and the direct killing of prey. Because large carnivore extirpation and reintroduction
are usually believed to have symmetric and offsetting effects, fulfilling this “assumption of reciprocity” is
crucial to realizing the restorative potential of large carnivores for community structure and ecosystem
function. Because we were able to find few studies of this phenomenon centered on large carnivore
reintroductions, we used studies that included but were not limited to large carnivores involving (1) the
reintroduction of a native apex predator or (2) the removal of an introduced apex predator to examine the
assumption of reciprocity. Reintroduction of native apex predators did not affect any of four trophic groups
(mesopredator, omnivore, herbivore, primary producer) in a positive or negative way, but removal of
introduced apex predators consistently increased the abundance and biomass of mesopredators. Further,
outcomes of apex predator reintroduction and removal were variable across study systems, regardless of
system complexity. The assumption of reciprocity, in which predator extirpation and reintroduction are
believed to have consistent, counterbalancing effects is largely unsupported by current evidence. Rigorous
experimental studies of large carnivore reintroductions are needed to more thoroughly assess this widely
accepted idea. This research was supported by a Grant-in-Aid awarded to Jesse Alston in 2018, and by a
Shadle Fellowship awarded to Brett Jesmer in 2017.

34F: Ocelot (Leopardus pardalis), bobcat (Lynx rufus), and coyote (Canis latrans) coexistence
patterns in South Texas

Jason Lombardi', Darryl MacKenzie?, Michael Tewes', Humberto Perotto-Baldivieso', Jose Mata’, Tyler
CampbelP®

'Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville, Kingsville, TX, USA.
2Proteus, Outram 9062, , New Zealand. *East Foundation, San Antonio, TX, USA

Interspecific competition among carnivores has been linked to differences in behavior, morphology and
resource use. Insights into these interactions facilitate a stronger understanding of the local processes,
which can have impacts on the recovery of endangered species, such as the ocelot (Leopardus pardalis).
Ocelots, bobcats (Lynx rufus), and coyotes (Canis latrans) share a small geographic range overlap from
southern Texas to south-central Mexico, but relationships between the three are poorly understood. From
2011 to 2018, we conducted a camera trap study to examine co-occurrence patterns between ocelots,
bobcats, and coyotes on the East Foundation’s El Sauz Ranch in South Texas. We used a novel multi-
season extension to multi-species occupancy models with two or more interacting species to identify the
mechanisms of interspecific interactions and examine potential resource partitioning within this carnivore
guild. Ocelots, bobcats, and coyotes mutually coexisted, and species-specific detectability varied
seasonally on El Sauz. Seasonal co-occurrence patterns were best explained by increasing distance to a
high-speed roadway. These results revealed a unique dynamic between ocelots, bobcats, and coyotes
across a heterogeneous landscape in South Texas. We were unable to find clear evidence of resource
partitioning, which may indicate the niches of our focal species may be too discrete for interspecific
competition among species. However, our results have important implications for road mitigation for
carnivores on ranchlands adjacent to rapidly developing areas.

35: Preliminary investigation of resident and transient margays at Wildsumaco Wildlife Sanctuary,
Ecuador

E. Vanderhoff', Travis Knowles?, Marlena Warren', Paul Zwiers?, Brian Arbogast®

Jacksonville University, Jacksonville, FL, USA. 2Francis Marion University, Florence, SC, USA. 3University
of North Carolina Wilmington, Wilmington, NC, USA
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Margays (Lepardus wiedii) are small, elusive cats found in the Neotropics. Like many wild felids, margays
are on the decline and listed as a Near Threatened species by the International Union for Conservation of
Nature (IUCN). We began a camera trap study in 2008 at Wildsumaco Wildlife Sanctuary (WWS) in the
eastern Andean foothills of Ecuador. The margay was one of our most frequent captures and has become
a flagship species for the Sanctuary and Wildsumaco Biological Station. Our data indicate that WWS may
have one of the highest densities of margays in the Neotropics. The population of margays at WWS consists
of resident and non-resident individuals. Some individuals, such as Female 2 and Male 3, have been
captured throughout the study during every month, whereas other individuals are only captured a few times
over several months. The high abundance of margays at WWS may indicate that margays are using the
Sanctuary as a corridor to move from areas around WWS to the nearby Sumaco National Park, and/or
buffer zones within the UNESCO Sumaco Biosphere Reserve. Many of the non-resident individuals at
WWS may be dispersing juveniles or mating season transients. We examined images from camera traps
to investigate the spatial and temporal relationship between resident and transient individuals for this
presentation.

36: Tunnel diameter as an alternative method to determine pocket gopher (Thomomys) occupancy
Brittany Brito, Jahshua Sanchez, Jacob Goheen
University of Wyoming, Laramie, WY, USA

Due to their subterranean lifestyle and aversion to live traps, members of the Family Geomyidae are
challenging to study in the field. The Wyoming pocket gopher (Thomomys clusius) is one of the least-
studied mammals in North America, primarily because of its rarity within a restricted geographic range. A
scarcity of information regarding its ecology has impeded formal listing decisions and further conservation
action. We evaluated an alternative method to live-capturing to assist agencies with monitoring T. clusius.
We show that tunnel diameter can distinguish between occupancy by T. clusius and a co-occurring, more
widespread congener (T. talpoides). These measurements could reduce reliance on invasive methods,
such as live-trapping, to identify species of co-occurring pocket gophers, and potentially could be extended
to other species of fossorial mammal.

37E: The future of museum mammalogy collections
Eve Rowland, Verity Mathis
Florida Museum of Natural History, Gainesville, Florida, USA

Museum mammalogy collections have served as a resource to demonstrate changes in biodiversity over
time. However, with a growing focus on genetics and more federal restrictions in place that limit the
collection of certain specimens, mammalogy collections have had to adapt. Surveys of museum collections
suggest that tissue samples are becoming more important than other types of specimens because of the
increasing demand for genetic samples. In order to better understand the ways that mammalogy collections
are changing and the challenges those changes cause, we focused on two questions. Are collections
changing to adapt to new research needs? What methods can mammalogy collections use to grow in the
future? We conducted a survey of collections in museums to determine what types of collection specimens
(tissue, fluid, skin, or skeletal) have increased the most in recent years and the results will be discussed. In
addition, we conducted a literature review to determine what types of methods could be used to expand
collections. Some methods include establishing partnerships with wildlife organizations to collect
specimens that have died naturally, collecting skin puncture samples and blood in the field instead of whole
specimen collection, and increasing the number of specimens digitized so that they are accessible to more
people. Understanding how mammalogy collections are currently changing can help focus specimen
preservation and collecting efforts in the future.

38: Predicting new records for an endangered shrew in a poorly explored mountain range in
Mexico

LAZARO GUEVARA, Victor Sanchez-Cordero

Institute of Biology, Universidad Nacional Autonoma de México, Mexico City, Mexico, Mexico

Finding and monitoring new populations of endangered species is critical for establishing priorities for
conservation actions. The Nelson’s small-eared shrew (Cryptotis nelsoni) is a poorly known and critically
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endangered species, which is only found in small patches of cloud forests in Los Tuxtlas, an isolated
mountain range in eastern Mexico. It is likely that the scarcity of records of C. nelsoni is a consequence of
incomplete surveys in Los Tuxtlas. Here we (1) identified climatically suitable and stable areas through the
last cycle the last glacial-interglacial cycle, (2) investigated the sampling bias to identify poorly sampled
areas, and (3) conduct fieldwork in three poorly sampled localities predicted as suitable habitat for this
species in Los Tuxtlas. We identified new suitable areas for C. nelsoni in the highest and most inaccessible
parts of Los Tuxtlas, which have been climatically stable over time. These remote areas also lack small
mammal records probably due to insufficient or non-existent sampling effort. Our fieldwork resulted in 15
new specimens from an area relatively close to the type locality. However, we did not find new records in
two other sampled localities. We highlight the importance of continuing long-term surveys in poorly sampled
and climatically suitable areas to accurately characterize the geographic distribution and evaluate the
current conservation status of this shrew.

39EHTA: Pika glucocorticoid metabolites within latrines
Tabitha McFArland, Brooklyn Waterhouse, Johanna Varner
Colorado Mesa Univeristy, Grand Junction, CO, USA

Noninvasive measurements of stress (glucocorticoid metabolites/GCM) from scat are becoming a popular
method for assessing population health in wildlife. Pikas are small mammals (order: Lagomorpha) that do
not hibernate and are relatively active throughout the year. Evidence suggests that climate change may be
causing declines in pika populations, leading to widespread use of noninvasive methods to assess
population health within pika ranges. We sought to understand how GCM varied during a summer season
within a territory. We collected scat in 2018 from 6 different latrine sites on the Grand Mesa from June
through early November. We extracted GCM from the scat and performed an ELISA to measure GCM
concentration. We observed a decrease in stress in August, but the exact timing of this decrease was
variable between individuals. These results were consistent with a similar study conducted at Niwot Ridge
Ecological Station, where lower stress levels were also observed in August. Variability in our results may
be due to territory intrusion, which could result in scat being collected from multiple individuals.
Understanding seasonal patterns of stress in this species is important for conservation and management,
as well as assessing population health and viability.

40F: Exploratory behavior and response to novelty in two montane chipmunks of the Sierra
Nevada

Kwasi Wrensford, Eileen Lacey

University of California, Berkeley, Berkeley, California, USA

Phenotypic plasticity — particularly of behavioral traits — provides an immediate mechanism through which
animals can respond to rapidly changing environmental conditions. Little empirical work, however, has been
done to relate individual-level behavioral plasticity to population- or species-level responses to
environmental change. Individual variation in exploratory behavior is one common metric of behavioral
flexibility that likely has implications for a population’s resilience to environmental change. In the Sierra
Nevada Mountains of California, the alpine chipmunk (Tamias alpinus) has undergone a significant upward
contraction in elevational range over the past century; while the lodgepole chipmunk (Tamias speciosus)
has experienced no significant change in elevational distribution over this period. These differences in range
response are associated with marked interspecific stress physiology, and habitat specialization, both of
which suggest that T. alpinus should be less exploratory than T. speciosus. As a result, these species
provide a compelling system in which to study the adaptive importance of individual-level behavioral
plasticity in response to climate change. To assess interspecific differences in exploratory behavior in T.
alpinus and T. speciosus, we subjected free-living members of each species to an open-arena hole-board
trial (a standard test of exploratory behavior). Preliminary results indicate significant individual variation in
exploratory behavior within each species. Future experiments will extend these trials to determine the
repeatability of individual differences in behavior and to assess behavioral differences between species.

41: Methods to manage woodchucks
Britney Evangelista®, Christine Maher', Carly Sponarski?, Anne Lichtenwalner?
"University of Southern Maine, Portland, ME, USA. 2University of Maine, Orono, ME, USA
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Woodchucks (Marmota monax) damage residential properties by eating vegetation and burrowing, which
may cause people to translocate them. However, translocation is not always humane. Thus, our objective
was to gather information about alternatives to translocation. We used an online survey to compile
examples of successful and unsuccessful methods that people use to manage woodchucks and to
understand human attitudes toward those methods. We examined methods used in rural, urban, and
suburban areas and compared attitudes toward control methods in those areas. Of 475 respondents, 72%
lived in a rural area. Throughout all areas, blocking holes was the least successful method (21%). However,
in urban areas, blocking holes was the most successful method (20%). In rural areas, shooting and reliance
on predators accounted for 39% of successful methods. Comparing across locations, shooting was
overrepresented in rural areas. The most cited reasons for not using particular methods were personal
beliefs (21%) and negative effects on other animals (19%). Reasons did not differ depending on location.
Ironically, the same control method may work for some people but not for other people. Other factors may
play a role, such as how those methods are deployed. Despite differences in methods, people showed
similar concerns when making decisions about types of control they opt to use. This information could be
used to create educational material related to human-woodchuck conflicts.

42F: Using camera traps to assess winter mammal diversity and porcupine occupancy in New
York State

Katherine Andy, Donovan Spaulding, Erika Barthelmess

St. Lawrence University, Canton, NY, USA

Camera trapping is a useful and non-invasive way to determine species diversity and measure habitat use.
This study had two aims: 1) Comparative analysis of the general winter species diversity in deciduous
versus pine forests and 2) Occupancy modeling for the North American Porcupine in St. Lawrence County,
New York. We selected 6 state forests in St. Lawrence County, 3 deciduous and 3 replanted pine. We
placed cameras out in 2 phases, with 24 camera deployments during each phase. We deployed the
cameras at 4 randomly generated sites per forest. In the second phase, we relocated each camera to a
new random site within the same forest. Photos were uploaded to Zooniverse, a citizen-science platform
that enables the public to assist with species identification. We measured mammal species richness in each
forest and across forest types and modelled occupancy using R. Preliminary results suggest that there is a
higher mammal species richness in deciduous forests than in managed pine forests during the winter. We
will also report on porcupine occupancy. Understanding how many different species are present in an
ecosystem, and understanding how different habitats support species within an ecosystem, is critical when
planning conservation strategies.

43FHTA: Modeling thermal properties of fisher reproductive dens: implications for artificial den
boxes

Taylor Velander'?, Michael Joyce?, Ron Moen'2

"University of Minnesota Duluth, Duluth, MN, USA. ?Natural Resources Research Institute, Duluth, MN,
USA

Female fishers (Pekania pennanti) use cavities in large-diameter trees for parturition and to raise kits. Large
cavity trees are relatively rare on managed landscapes, causing researchers and managers to test if
artificial den boxes would enhance fisher habitat. Thermal properties of natural and artificial cavities could
influence their relative value to fishers, but information on thermal properties of natural or artificial cavities
is limited. Our objectives were to model heat transfer processes in tree dens used by female fishers and in
artificial den boxes to describe thermal properties during the denning season, measure potential energy
conservation in female fishers based on thermal properties of cavities, and use results to improve design
of artificial den boxes that mimic the microenvironment of natural cavities. We modeled heat transfer and
internal temperature of cavities based on ambient temperatures during the denning season and thermal
conductivity values for natural cavities, artificial den boxes, and fishers. We considered artificial den box
designs with and without polystyrene insulation. Overall, natural cavities maintained a high thermal gradient
between the internal and external temperatures early in the denning season, while the thermal gradient
decreased over time as ambient temperatures warmed. Artificial den boxes made with polystyrene
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insulation maintained similar thermal gradients to natural cavities. Insulated den boxes will reduce heat loss
of female fishers and kits consistent with thermal properties of natural cavities.

44FHTA: Role of nasal cavity morphology with diet and olfactory activity in bats
Daniela Lee, Laurel Yohe
Yale University, New Haven, CT, USA

New World leaf-nosed bats (Phyllostomidae) are one of the most ecologically diverse mammal families,
feeding on a wide variety of food groups. However, it is not fully understood how phyllostomid bats locate
food and how their olfactory function relates to structure. Their nasal cavity consists of two chemosensory
morphologies related to smell: vomeronasal organ (VNO), which primarily detects pheromones, and main
olfactory turbinals, which primarily detects odorants. In this study, we compare sizes and shapes of VNO
and turbinal sets of different species to see how nasal cavity morphology correlates to diet and olfactory
activity. We hypothesize that plant-visiting phyllostomid bats will have greater olfactory surface area
because of fruit and flower odor compounds, while carnivorous bats will have greater VNO surface area
because of the prevalence of animal pheromones. Phyllostomid bat heads stained with iodine- based
contrast agents underwent contrast-enhanced CT (diceCT) scans. This is the largest 3D soft tissue data
set of bat nasal cavity to exist. We reconstruct VNO and turbinals using diceCT scans and VGSTUDIO,
software that allows for 3D visualization of data. Quantitative measurements are made including surface
area, volume, and length to identify patterns with nasal cavity morphology and known feeding patterns.
Preliminary results suggest that differences in VNO and turbinal morphology correspond to diet variation,
which is expected as olfaction plays a crucial role in animal feeding behavior.

45HTA; Genomic footprints of postglacial colonization in the Patagonian olive mouse (Abrothrix
olivacea)

Facundo Giorello, Enrique Lessa

Facultad de Ciencias, Universidad de la Republica, Uruguay., Montevideo, Montevideo, Uruguay

During glacial phases, the andean slopes of southern South America were covered by ice sheets, forcing
distributional changes in many species. Restriction to glacial refugia, including possibly one in what
currently is the valdivian forest, have been proposed for many taxa. Rodent species in the region show
phylogeographic units arranged latitudinally, rather than separating andean forests from open steppes and
grasslands. The Patagonian olive mouse Abrothrix olivacea, however, showed a distinct mtDNA clade in
Tierra del fuego, suggesting an additional, southern refugium. To establish the sources and direction of
colonization events and test the proposed refugium in Tierra del fuego, we genotyped 172 A. olivacea and
6 specimens from 2 other species of Abrothrix with an exon-capture protocol. The final dataset consisted
of 7900 loci, encompassing a total of 8 million base pairs and including thousands single nucleotide
polymorphisms. Values of heterozygosity, Tajima's D and the directionality index support a single source
in northwestern forests, in line with a valdivian forest refugium and ruling out a separate southern refugium
in Tierra del fuego. In contrast to earlier, mtDNA studies, we found a longitudinal break, separating
populations in the andean forests from those from open Patagonia. Furthermore, whereas continental
forests show a marked geographical subdivision, the eastern populations present limited geographical
structure compatible with a stepwise pattern of rapid southward expansion.

46: Is the distribution of Peromyscus leucopus (and Lyme disease) shifting northward: a
preliminary analysis?

Katie Picard, Katelyn Fournier, Vanessa Russell, Rebecca Ste. Croix, Shawn Lemmon, Stephen Pugh
Department of Life Sciences, University of New Hampshire, Manchester, NH, USA

The deer mouse, Peromyscus maniculatus, and the white-footed mouse, P. leucopus, are two of the most
common species of small mammals in New Hampshire, and are notoriously difficult to identify based on
field characteristics alone. Both species have a widespread but overlapping distribution in New Hampshire
(Choate, 1973). The objective of this study was to document the distribution of these two species in New
Hampshire and determine if their distributions have shifted in the last 45 years. In addition, the white-footed
mouse, but not the deer mouse, has been implicated as the major reservoir for Borrelia burgdorferi, the
bacteria that causes Lyme disease (Mather, 1989). We trapped mice throughout the state and collected
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tissue samples. We used a microsatellite technique (Tessier, et. al., 2004) to determine species identity
and tested the same samples for the presence of B. burgdorferi DNA (Aliota, 2014). We tested 48 samples
from 8 locations. All captured mice were identified as P. leucopus. No P. maniculatus were trapped, even
in locations where they were previously documented by Choate (1973). 69% of the samples were positive
for B. burgdorferi. These results are consistent with the suggestion by Roy-Dufresne (2013) that P. leucopus
is expanding its range northward due to climate change. This may, in turn, influence the potential spread
of Lyme disease in New Hampshire.

475HTA: The role of fire succession in dietary competition among small mammal species

Addison Allen"?, Zachary Roehrs3, R. Scott Seville*, Hayley Lanier"?

"University of Oklahoma, Norman, OK, USA. 2Sam Noble Oklahoma Museum of Natural History, Norman,
OK, USA. 3School of Math and Sciences, Laramie County Community College, Cheyenne, WY, USA.
“Department of Zoology and Physiology, University of Wyoming at Casper, Casper, WY, USA

Fires have increased in season length and area burned in the United States over the last 3 decades,
potentially altering their impact on biological communities. Thus, understanding what drives ecological
responses to fire may help us predict how changes in fire regimes will affect ecosystem functions. Inwestern
North America, fire succession in mammal communities is marked by a transition between a few dominant
species: southern red-backed voles (Myodes gapperi) dominate old-growth forests but are largely replaced
by North American deermice (Peromyscus maniculatus) immediately after a fire. These abundance shifts
have been observed in multiple studies, but the processes that mediate these shifts are debated. One
possibility is a competitive exclusion-release model, which suggests coexisting species occupy different
dietary niches due to competition and exclusion in resource-limited habitats. We tested whether the
observed post-fire increase in deermice might be explained by competitive release from voles, which often
fare poorly in post-fire environments. Here, we examine dietary shifts between deermice and voles before
and after a fire using stable isotope analyses. Furthermore, we evaluate the degree to which deermice and
voles fit a competitive exclusion-release framework. Our results indicate that deermice transitioned to a
more varied diet, enriched in 13C (i.e., more C4 plants) after the fire. This research provides important
insights into how small mammals are impacted by fire succession and competition for similar foods.

48: Diet switching in mammalian herbivores: dietary specialization and toxin tolerance in two
woodrat species

Teri Orr', Madeleine Nelson', KayLene Yamada?, Marjorie Matocq®, Danny Nielsen®, Michael Shapiro’, M.
Denise Dearing’

"University of Utah, Salt Lake City, UT, USA. 2Auburn University, Auburn, AL, USA. 3University of Nevada,
Reno, Reno, NV, USA

Herbivores face many dietary challenges including those presented by the toxins that are produced as
defense mechanisms by many plants. To understand the evolution of toxin tolerance in dietary specialists,
we are investigating two species of woodrats, Neotoma lepida and Neotoma bryanti, and their hybrids. Both
species experienced a shift in their diet about 18,000 years ago, as creosote bush (Larrea tridentata)
expanded its geographic range and replaced the ancestral diet of juniper (Juniperus spp.). Creosote bush
contains numerous toxic compounds that differ from the compounds found in juniper and require different
detoxification mechanisms. We conducted feeding trials with woodrats from 2 species and their hybrids
from 13 geographic locations to determine the maximum tolerable dose (MTD) of creosote resin. Some
populations are creosote feeders, whereas others feed on the ancestral diet of cactus and juniper. We
found that MTDs vary between species, where the MTD of N. lepida is approximately 1.5 times higher than
that of N. bryanti. Hybrids showed intermediate tolerances. This pattern was reflected across all the
populations, including sites where both species and their hybrids are found. We found that the presence of
creosote explains some of the variation in MTD. Furthermore, MTD is negatively correlated with distance
from the origin of creosote invasion suggesting that evolutionary history (duration of exposure) with creosote
has allowed for greater adaptation to this diet.

49E: The effect of winter severity on reproductive timing in two species of congeneric mice

Jeremy Papuga, Susan Hoffman
Miami University, Oxford, OH, USA
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Climate change can affect how species interact when individuals of one species migrate into the range of
another. If these species are closely related, they may compete for resources, including territories. For
seasonal breeders, milder winters and warmer springs due to climate change may allow one species to
begin reproduction earlier, giving it a possible advantage in securing quality territories over a competing
species that reproduces later. Two species of field mice in the genus Peromyscushave shifted their ranges
in the past 30 years as temperatures warm in the Great Lakes region. P. leucopus has expanded its range
to overlap with P. maniculatusin the Upper Peninsula, while P. maniculatushas been lost throughout the
Lower Peninsula. Mice were captured on both peninsulas over the course of three summers to assess how
winter severity affects reproductive timing and community composition. Winter was the least severe in 2016
and most severe in 2018. Where the two species co-oexist, P. leucopus had higher overwinter survival
compared to P. maniculatuswhen winters were less severe, but not when winters were more severe.P.
leucopus began reproduction earlier 2016, following the Ileast severe winter, while P.
maniculatusreproductive timing did not vary with winter severity. However, more P. maniculatusjuveniles
were caught throughout 2017 and 2018 following more severe winters, when P. leucopushad a lower
reproductive output.

50F: The proof is in the poop: estimating population density of recovering Ohio bobcat (Lynx
rufus)

Marissa Dyck', Stephen Spear?, Julia Golias', Christine Hanson', Viorel Popescu

'"Ohio University, Athens, Ohio, USA. 2The Wilds, Columbus Zoo, Cumberland, Ohio, USA

Wildlife populations are dynamic and continually fluctuating in response to anthropogenic change.
Understanding and documenting these changes is important for sustainable management and conservation
of wildlife. Bobcats (Lynx rufus) are currently recovering in Ohio from local extinction due to habitat loss
and overharvesting. Evidence of bobcats recolonizing the state have sparked debate about opening a fur
trapping season for bobcats, yet there is no baseline population estimate for bobcats in Ohio. The aim of
this study is to determine the density of bobcats in two subpopulations using genetics-based spatial capture-
recapture (SCR) methodology. Between July 2018 and March 2019 we surveyed the two core areas three
times. Covering 270.3 km of transects in each survey, we collected 560 scats total. | extracted DNA from
scats using Qiagen mini stool kits and ran quantitative polymerase chain reaction (qQPCR) to amplify
segments of DNA. My PCR product was sent to Ohio State genomics lab where 7 microsatellite loci were
used to identify species, individuals, determine sexes, and analyze population structure. Density will be
determined using SCR. The results from my analyses will provide important data on population density and
structure for a recovering carnivore, and contribute to our overall understanding of carnivore recolonization
in disturbed landscapes. Additionally, these data will be used to conduct a population viability analysis of
bobcats in Ohio, to inform management and conservation strategies.

51EHTA: Urban coyotes differ genetically from coyotes in natural habitats

Anthony Adducci Il', Jeremy Jasperse', Seth Riley?, Justin Brown?, Rodney Honeycutt', Javier Monzon'
'"Pepperdine University, MALIBU, California, USA. ?Santa Monica Mountains National Recreation Area,
National Park Service, Thousand Oaks, California, USA

The Los Angeles metropolitan area consists of highly urban, suburban, rural, and undeveloped
mountainous habitats. Coyotes (Canis latrans) are found in each of these very different habitat types,
making them an exemplary model organism to investigate the effects of urbanization on animals in this
fragmented landscape. The purpose of this study was to investigate whether urban coyotes differ
genetically from coyotes in less developed habitats. We hypothesized that due to natal habitat biased
dispersal, coyotes living in natural habitats will be more genetically related to other coyotes in similar natural
habitats and less related to coyotes living in more urban habitats, despite geographic distance. We analyzed
10 microsatellite genetic markers from 126 individual coyotes and combined the genetic data with detailed
land cover data. Our results reveal that coyotes in the Los Angeles metropolitan area cluster into four
significantly different genetic populations. Three populations are associated with primarily urbanized
habitats in Los Angeles and Orange Counties. In contrast, the remaining population is associated with more
naturally vegetated land near the Santa Monica Mountains, Santa Susana Mountains, Santa Ana
Mountains, and Simi Hills. Coyotes living in natural areas are genetically similar despite long geographic
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distances separating them. In a very short amount of time, urbanization has already affected the
microevolution of coyotes, a species typically thought to be relatively insensitive to human disturbance.

52F: Investigating the range of Peromyscus maniculatus in south Texas
Emma Dohnalik, Grace Vielleux, Leila Siciliano-Martina, Ira Greenbaum, Jessica Light
Texas A&M University, College Station, Texas, USA

The geographic range of Peromyscus leucopus and P. maniculatus overlaps throughout much of Texas,
with the former known from almost every county. Although P. maniculatus is believed to occur across the
entire state, records of P. maniculatus from the southern parts of Texas are patchy and supported by few
specimens in collections. To investigate the southern range of P. maniculatus in Texas, we used museum
specimens and 2D geometric morphometric analyses to distinguish between P. leucopus and P.
maniculatus. Specimens were examined from across the southernmost distribution of P. maniculatus in
Texas. Morphometric data were gathered from landmarks placed on images of skulls, using control
specimens that were assessed genetically to determine species identification. Our morphometric analyses
revealed distinct morphological differences between P. leucopus and P. maniculatus. These results suggest
that many of the previously identified P. maniculatus specimens fall into P. leucopus morphospace, which
may imply that these specimens were misidentified and that the currently accepted range of P. maniculatus
extends too far south.

53F: Maternal effects on birthweight, growth, and survival of mule deer fawns

Sydney Lamb', Brock McMillan', Kent Hersey?, Randy Larsen’

'Brigham Young University, Provo, Utah, USA. 2Utah Division of Wildlife Resources, Salt Lake City, Utah,
USA

Maternal effects are the influence of maternal phenotype and the maternally provided environment on the
phenotype of her offspring. Frequently, maternal effects are manifest both pre- and post-parturition. Pre-
parturition effects are primarily direct allocation of energy to the offspring that is in utero. However, there
are both direct and indirect maternal effects during post-parturition. While both direct and indirect effects
are often discussed, there is a paucity of information on the relative importance of each type due to the
difficulty in monitoring mothers prior to parturition and mother-offspring relationships after parturition in free-
ranging animals. We use mule deer (Odocoileus hemionus) to study these direct and indirect effects
because they are iteroparous and long-lived. Our objective is to determine the relative importance of direct
and indirect maternal effects on birth mass, growth rates, and survival of mule deer fawns through the first
twelve months of life. Preliminary findings suggest that maternal condition is directly translated to offspring
in utero, dams in better condition produce offspring with greater birth mass. However, climatic variables
may diminish the direct effect of maternal condition on growth and survival. Understanding the interaction
of direct and indirect maternal effects on mule deer offspring will provide valuable insight into fawn
recruitment and population dynamics.

54F: GIS analysis of the range shift in Cynomys from the Quaternary to the present
Shauna Talbot, Christian George
High Point University, High Point, NC, USA

Using ArcGIS, fossil records from the FAUNMAP database were compared to current distributions of
Cynomys across North America in order to determine two important geographic questions. First, has the
extant range of certain species of mammals been used to refine identifications of fossils to the species-
level? Second, absent bias in the identification, how have the geographic ranges changed from the
Pleistocene to the present? Within the genus, we focused on four species: gunnisoni, leucurus,
ludovicianus, and parvidens. These species were selected based on the availability of fossil record data,
and each had broad extant ranges. Once separated by species, the fossil record data was further divided
by the North American land mammal ages (NALMA), focusing on the Irvingtonian and Rancholabrean, as
well as the Holocene. Using ArcGIS Pro v.2, we calculated a directional distribution ellipse that corresponds
to where one standard deviation of the fossil localities were found. These directional distributions were
determined for each species by age in order to easily compare the fossil distributions with the current
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mammal ranges. Our analysis revealed both evidence of dispersal due to environmental change, and that
there is the possibility that the identification of the fossils was biased by the modern ranges.

55: Modeling the behavior of escape, should a heard school or swarm?
Katherine Thorington, Steven Viscido
Winston-Salem State University, Winston-Salem, NC, USA

Aggregation behaviors such as heading or schooling are thought to be adaptive, in part, as predator
avoidance mechanisms. These behaviors have been studied extensively through mathematical modeling.
There are generally two categories of aggregation behavior models: (1) “schooling” models, in which group
members match each other's movement, and (2) “swarming” (aka. “selfish herd”) models, in which
individuals swarm to the group center, without matching movement. Because both behaviors may be
important for escape, animals might use either strategy to avoid predators. Most models only employ one
strategy. To understand which strategy acts as a better defense, we created an object oriented program in
which we encoded four classic models of both types. In each model, “prey” used their type’s movement
rule. We asked whether there is a “safer” movement strategy (school/swarm) in the presence of a nearest
target predator. Because swarms exhibit less directional movement, we predicted higher capture rates in
swarming models than schooling models. To test this prediction, we simulated a single predator attacking
from a random location. We did not allow prey to detect the predator before or during the attack. Preliminary
data suggest that swarming models may result in higher capture rates, but further analysis is required. We
will present these initial results and future directions with the model system. This research was funded by
NSF grant 10S-1149302.

565"TA: Movement and microhabitat selection in southern flying squirrels (Glaucomys volans)
Jeremy Howard, Richard Essner, Justin Loos
Southern lllinois University Edwardsville, Edwardsville, IL, USA

Flying squirrels (genus Glaucomys) have a direct link to forest trees for food, shelter, and travel, making
them a good model to understand the effects of fragmentation on forest mammals. This study examined
the southern flying squirrel (Glaucomys volans) in urban and rural fragments in southwestern lllinois.
Squirrels were collared and tracked using radio-telemetry. Nighttime tracking established home range
sizes. Daytime tracking determined nesting tree preferences. Hypotheses tested included: (1) squirrel sex
affects home range size, (2) tree mast type affects nesting tree selection, (3) tree size affects nesting tree
selection. 95% minimum convex polygon (MCP) and 95% kernel density estimator (KDE) determined home
range sizes. No significant difference between sexes in home range size was found. MCP and KDE in this
study are among the lowest observed. Squirrels selected soft mast trees for nesting significantly more than
expected. Tree size preferences were significant, with medium and large trees (>40 cm diameter) being
preferred over small trees (<40 cm diameter). The finding of larger tree usage was consistent with most
other studies. During the course of tracking, one male squirrel was observed crossing a road, indicating
gap crossing potential for flying squirrels in urban environments. Understanding the spatial behavior and
habitat characteristics provides crucial insight to better understand the effect of fragmented landscapes on
small mammal communities.

57 EHTA: Shifting small mammal community diversity due to wildfire succession in the Greater
Yellowstone area

Robert Beers'?, Addison Allen'?, Zachary Roehrs?, R. Seville*, Hayley Lanier'2

"University of Oklahoma, Norman, OK, USA. 2Sam Noble Museum, Norman, OK, USA. 3Laramie County
Community College, Laramie, WY, USA. “University of Wyoming , Casper, WY, USA

Given the increase in wildfire frequency and severity throughout the intermountain west, it is increasingly
important to understand the effect fires have on ecological communities. Understanding the effects of fire
succession on community structure allows us to better predict the influence future fires will have on species
occurrence, interactions, and persistence. In this study we use 4 grids, established after the 1988
Yellowstone fires, to examine the effects of subsequent fires on small mammal diversity. We contrasted
species richness and abundance two years before and after the 1988 and 2016 fires. Prior to the 2016 fire,
communities were dominated by red-backed voles (Myodes gapperi; >50% of captures) and shrews (Sorex
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spp.; ~25% of captures), with a mixture of other small mammal species. After the 2016 fire, species richness
remained relatively constant but abundance fluctuated, with deermice (Peromyscus maniculatus)
comprising 75% of captures and dominating all four trapping grids. In contrast, red-backed voles and
shrews dropped to 6-7% and 3-4%, respectively. We hypothesize the reason this shift may be in part due
to dietary generalism in deermice. Results suggest that fire regime (timing and intensity) may be key to
understanding post-fire community assemblages. Long-term studies, such as this, are critical for predicting
the impacts of wildfires on ecological habitats and their communities. This research was supported by a
Undergraduate Honoraria awarded to Robert Beers in 2019

58E: Establishing a historical baseline for the presence of white-nose fungus in Perimyotis
subflavus in Oklahoma

Lisa Ratliff, Kim Jones

University of Oklahoma, Norman, OK, USA

More than five million North American bats have died since 2007 due to infection by Pseudogymnoascus
destructans (Pd), also known as white-nose fungus (WNF). Transmitted through skin-to-skin contact and
contact with contaminated surfaces, Pd is most dangerous to bats in winter, due to their reduced immune
system response during hibernation. Biogeographic studies suggest that the fungus has most likely been
contracted from Europe and has been swiftly moving across the US, detected for the first time in Oklahoma
in 2014. For this project, we investigated the historical presence of Pd in Oklahoma bats by swabbing
museum specimens of Perimyotis subflavus collected in Oklahoma, using collections dating back to 1925.
Perimyotis subflavus is a species of special concern to the state; it also has been confirmed in the state
with diagnostic symptoms of WNF. This investigation was intended to evaluate the possibility of the
historical presence of the fungus in the state and provide a baseline from which to test future bats captures.
For this study, each bat specimen was swabbed along the wing and rostrum; DNA extraction and gPCR
were used to detect the fungus and quantify the concentration, if present. Other than our positive control
samples none of the bats swabbed tested positive for the fungus, suggesting low-to-no prevalence of Pd in
all historical and recently collected museum specimens of Oklahoma Perimyotis subflavus.

59E: Differences in reproductive bet-hedging within a family of long-lived mammals

Daniel Sallee', Brock McMillan®, Kent Hersey?, Annette Roug?, Randy Larsen’

'Brigham Young University, Provo, Utah, USA. 2Utah Division of Wildlife Resources, Salt Lake City, Utah,
USA

For interoparous species, there is a trade-off between one’s current reproductive value (CRV) and residual
reproductive value (RRV). When resources are limiting, an individual must make an evolutionary choice
between a current reproductive opportunity that decreases likelihood of survival and foregoing a current
reproductive opportunity to increase the likelihood of future reproduction. This choice is called “bet-
hedging”. Our objective was to determine if bet-hedging can be used to differentiate reproductive strategies
within a single family of mammals, Cervidae. We tested the hypothesis that elk would be more likely than
mule deer to bet-hedge based on female condition (i.e., fat storage) because of their longer lifespan and
relatively high annual survival. We captured female elk (Cervus canadensis) and mule deer (Odocoileus
hemionus) across the state of Utah during February and March from 2015-2019 to test for pregnancy and
obtain physiological data. We used mixed-effects generalized linear regression models to examine factors
influencing the likelihood of pregnancy. We found that the likelihood of pregnancy was generally high and
stable for mule deer and was influenced most strongly by body weight of yearling individuals, but not fat
reserves. In contrast, likelihood of pregnancy of elk was lower and more variable, and was influenced
strongly by variation in fat reserves among individuals. Consistent with our hypothesis, elk were more likely
to use a bet-hedging strategy than mule deer.

60: Seasonal changes in mass of three species of bats suggest differential energy allocation
strategies

Theodore Weller

USDA Forest Service, Arcata, CA, USA
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In temperate-zone mammals, decisions about energy allocation are often governed by seasonal changes
in weather and food availability. In addition, energy allocation strategies usually differ between males and
females.The study of energy allocation is challenging for bats, especially those that do not roost in areas
known or accessible to humans. We evaluated year-round changes in body mass for 3 species of bats in
northern California: silver-haired bats (Lasionycteris noctivagans), California myotis (Myotis californicus),
and Yuma myotis (Myotis yumanensis). The two species of myotis are considered resident species that do
not migrate. Silver-haired bats are considered migratory species with females likely migrating further than
males. Body mass of all species peaked in late-autumn and was at a minimum during spring. There were
significant differences in body mass between sexes and among seasons in all 3 species. We used sex- and
season-specific multiple linear regression models of change in body mass to quantify these changes.
Interspecific comparisons provided valuable insights into the energy allocation and overwintering strategies
of these species and are an important first step toward understanding their ecology over the full annual
cycle.

61: Functional skeletal morphology of pencil-tailed tree mice (Rodentia: Muridae: Chiropodomys)
Kara Weiss', Stephen Chester?, Link Olson?®, Eric Sargis*

"Yale University, New Haven, CT, USA. 2Brooklyn College-CUNY, Brooklyn, NY, USA. 3University of Alaska
Museum, Fairbanks, AK, USA. Yale Peabody Museum, New Haven, CT, USA

Pencil-tailed tree mice (Muridae: Chiropodomys) are small arboreal mammals endemic to the rainforests of
Southeast Asia. They are capable of manual and pedal grasping and have nails rather than claws on their
pollex and hallux, but their limb morphology has never been analyzed from a functional perspective. Here
we compare two species of Chiropodomys to the similarly sized but terrestrial Mus musculus using
quantitative morphometric osteological data recorded from six limb bones. Principal components analysis
(PCA) and discriminant function analysis (DFA) clearly separate Chiropodomys from Mus. Both PCA and
univariate analyses reveal several features linked to arboreality in Chiropodomys and characteristics
associated with terrestriality in Mus. PCA and DFA also distinguish mainland C. gliroides from island C.
calamianensis of the Palawan Faunal Region, with the latter exhibiting larger body size as predicted by the
island rule. Finally, PCA and DFA clearly separate northeastern C. gliroides specimens collected east of
the Mekong River from southwestern specimens collected on the Malay Peninsula south of the Isthmus of
Kra; these preliminary results may indicate that there are two taxonomically distinct populations in this
sample, but this must be tested further with more specimens and craniodental data. Overall, our study of
Chiropodomys postcranial morphology revealed functional differences related to substrate preference,
larger body size in an island endemic species, and possible evidence for a previously unrecognized
mainland taxon.

62E: Testing range limits of two cryptic species of Neotoma: Is the Rio Grande a barrier?
Sophie Farr, Keila Gutiérrez, Katrina Derieg, Joseph Cook
University of New Mexico, Albuquerque, NM, USA

Neotoma leucodon, previously considered a subspecies, was elevated to species status in 2001 by
Edwards and Bradley when paraphyly was detected in the Neotoma albigula species complex. The
geographic ranges of the two species were hypothesized to be separated by the Rio Grande,
with N. albigula occurring only west and N. leucodon occurring only east of the Rio Grande. Recently,
however, specimens identified as N. albigula were found east of the river in New Mexico. We aim to
delineate the range limits of N. leucodon and N. albigula in New Mexico through intensive sampling of
woodrats in multiple transects across the Rio Grande. Given the intermittent flow of the Rio Grande in
southern New Mexico, we hypothesize that this border will be more permeable in southern than central
New Mexico. We sequence cytochrome b to test our identifications of specimens of these two species.
Further, we apply demographic expansion statistics to gain insight into their historical demographic
expansion and contraction dynamics. As episodes of drought become longer and more severe in the
Southwest, understanding how rivers influence species’ geographic boundaries and interspecific dynamics
at contact zones could be crucial for guiding conservation efforts.

63EHTA: Upward to heaven? Climate change risks and the future for collared pikas
Giovanni Tolentino Ramos'?, Katharine Marske', Hayley Lanier'?
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'Department of Biology, Norman, OK, USA. 2Sam Noble Oklahoma Museum of Natural History , Norman,
OK, USA

A primary objective of conservation is understanding the effects of climate change on the habitat suitability
of naturally fragmented populations. High latitude montane regions have experienced increased levels of
warming throughout the last 50 years. Consequences of climate change within these regions give probable
cause for a shift in the range of iconic alpine flora and fauna. We use species distribution models (SDMs)
to predict changes in distribution of an alpine mammal, the collared pika (Ochotona collaris), under future
climatic conditions. We modelled the pika’s current climatic niche and geographical distribution using
museum records spanning a 113-year period and projected the niche onto climate models for 2055 and
2085 under a variety of plausible greenhouse scenarios. Collared pikas follow a metapopulation model,
which indicates a naturally fragmented distribution that has the potential to be augmented due to climate-
driven fragmentation. Preliminary findings suggest that temperature variability is the limiting factor for range
shifts. The pika’s acute sensitivity to heat and cold stress has led them to be considered a sentinel species
for monitoring climate change in the subarctic. SDMs facilitate the identification of dispersal corridors and
species’ preferred habitat suitability, which can be directly implemented into conservation management
schemes. Thus, understanding the impacts of climate change on habitat suitability and species distribution
may help provide a framework for future pika conservation efforts.

64: Systematic characterization of the species of the genus Ctenomys (Rodentia: Ctenomyidae) of
northern Argentina

Rocio Sanchez’, lvanna Tomasco?, Ruben Barquez'

'"Programa de Investigaciones de Biodiversidad Argentina PIDBA, Facultad de Ciencias Naturales e
Instituto Miguel Lillo, Universidad Nacional de Tucuman, Consejo Nacional de Investigaciones Cientificas
y Técnicas CONICET, Tucuman, Tucuman, Argentina. 2Departamento de Ecologia y Evolucion,
Laboratorio de Evolucion, Facultad de Ciencias, Universidad de la Republica, Montevideo, Montevideo,
Uruguay

The genus Ctenomys comprises 69 nominal species of subterranean South American rodents known as
tuco-tucos, which diversified in the last 3.5 million years into an explosive cladodensis, possibly mediated
by chromosomal changes. It has been proposed as an exceptional model in several fields of evolutionary
biology. However, the main difficulty for such studies and to resolve its systematics is the lack of available
information of the recognized species. In northern Argentina, there are 28 out of 45 species described for
the country, and 18 were described by Oldfield Thomas about a century ago. Descriptions are limited to
few lines of qualitative information, restricted to few external and cranial morphological measurements of
specimens from type localities and near surroundings, and holotypes are deposited in British Museum, not
available for local studies. We planned to visit all the type localities of northern Argentina, and to collect,
prepare skin and skeleton, take tissue samples and deposited vouchers in public Argentinean museum,
and at the end do morphological and molecular comparisons with species previously characterized. Now,
we were able to extend the description of C. bergi, C. coludo, C. famosus, C. fochi, C. johannis, C. juris and
C. tulduco and to phylogenetically position them within the known phylogeny of the genus. New information
available will allow us to propose a complex phylogeographic scenario in the evolution of the genus.

655**: Metabarcoding illuminates dietary diversity in a neotropical bat community

Melissa Ingala'?34, Susan Perkins®*', Miranda Dunbar®, Claudia Wultsch*, Konstantinos Krampis®, Nancy
Simmons?’

'Richard Gilder Graduate School, American Museum of Natural History, New York, NY, USA. ?Department
of Mammalogy, American Museum of Natural History, New York, NY, USA. ®Division of Invertebrate
Zoology, American Museum of Natural History, New York, NY, USA. “Sackler Institute for Comparative
Genomics, American Museum of Natural History, New York, NY, USA. 5Southern Connecticut State
University, New Haven, CT, USA. éCenter for Translational and Basic Research, Hunter College, New York,
NY, USA

Classical conceptions of trophic guilds are useful for organizing mammals based on their dietary ecologies,

but species often fail to fit nicely into a single dietary guild. Neotropical bats are especially prone to issues
with defining guild membership because their feeding habits are often poorly known or inferred indirectly
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from morphology and echolocation call characteristics. To better understand the fit of neotropical bats diets
to their traditional guilds, we used fecal metabarcoding to examine the arthropod, plant, and vertebrate
components of the diets of 28 bat species from Belize (n = 80). Our dataset included all classic terrestrial
feeding guilds (insectivory, frugivory, nectarivory, piscivory, omnivory, and carnivory) with the exception of
sanguivory. Preliminary results suggest that bats previously defined as strictly frugivorous engage in
facultative insectivory, and that bats commonly classified as carnivorous, such as Chrotopterus auritusand
Trachops cirrhosus, routinely supplement their diet with insects. Further, our data more precisely document
the taxonomic identity of arthropods, plants, and vertebrates these mammals are eating at this site in Belize.
Future application of metabarcoding methods has the potential to contextualize differences in diet both
within and among widely distributed bat species, offering new insights into bat dietary diversity and
flexibility. This research was supported by an ASM Grant-in-Aid of Research awarded to Melissa Ingala in
2018.

66: Highly disparate life history patterns among rodents of Luzon Island, Philippines; implications
for conservation

Eric Rickart!, Lawrence Heaney?

"Natural History Museum of Utah, University of Utah, Salt Lake City, Utah, USA. 2Field Museum of Natural
History, Chicago, lllinois, USA

The island of Luzon supports a diverse rodent fauna that includes both highly specialized species (e.qg.,
arboreal “cloud rats” and earthworm predators) along with species that are ecological generalists.
Additionally, there are widespread non-native species introduced through human agency. We use
Information from museum specimens obtained during surveys across elevational and habitat disturbance
gradients throughout Luzon to assess life history patterns among these different groups. In forested
habitats, species-rich local assemblages are dominated by members of two clades endemic to the
Philippines (Chrotomyini and Phloeomyini) derived from separate ancient colonization events. These
species have small litters of 1 or 2 young once annually. Native species derived from more recent
colonization events have slightly larger litters. Among native species, there are differences in seasonality
of reproduction as assessed though frequency of pregnancies, male testicular cycles, and population age
structure. In many, reproductive maturity is delayed, and adults may live several years. In sharp contrast,
non-native species (Rattus spp.) grow rapidly, are sexually mature when less than full grown, have multiple,
large litters, and appear to reproduce year-round. Although life history traits of non-natives facilitate invasion
of severely disturbed areas, they confer no competitive advantage over native species in forested habitat.

67F: Linking the gut microbiome and inflammatory bowel disease in captive adult red wolves
(Canis rufus)

Morgan Bragg"?, Carly Muletz-Wolz?, Haw Chaun Lim?, Elizabeth Freeman ', Nucharin Songsasen 2
'George Mason University, Farifax, VA, USA. 2Smithsonian Conservation Biology Institute, Front Royal, VA,
USA

Captive management of many wildlife species has proven to be challenging. Individuals often suffer from
suboptimal health and display disease syndromes that are not generally described in the wild population.
Inflammatory bowel disease (IBD) is a debilitating gastrointestinal (Gl) disorder that severely impacts the
sustainability of the critically endangered North American red wolf (Canis rufus). Retrospective studies have
identified that Gl diseases are the second leading cause of captive adult red wolf mortality. Recent
molecular studies show that imbalanced gut microbial composition is tightly linked to IBD in the domestic
dog. We investigated two questions: (1) what is the relationship between the gut microbiota and GI health
and (2) how does the relative abundance of gut microbiota differ between wolves in poor Gl health versus
wolves in good Gl health? Fresh fecal samples were collected from 55 individuals from eight facilities and
scored based on a fecal consistency index, a proxy for Gl health. We characterized gut microbiome
composition from the samples using 16S rRNA metabarcoding. Preliminary results showed that bacterial
taxa differed in relative abundance between healthy Gl and unhealthy Gl individuals. We are currently
delineating the relationship(s) among diet, gut microbiota, and health of individuals. The findings obtained
from our study will increase our understanding of the interplay between various captive environmental
factors and IBD, which can inform captive red wolf management.
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68: Examining shifts in mammal diversity in a semi-natural ecosystem during the rise of suburbia
Sophie Nasrallah, Matthew Leslie
Swarthmore College, Swarthmore, PA, USA

Mammals provide far-reaching ecological functions and ecosystem services, including top-down ecosystem
regulation, seed dispersal, and insect control. Furthermore, the presence of mammals can reflect the levels
of human impact and climate change on natural systems, and mammal diversity serves as a proxy for
ecosystem health. Despite its importance, a thorough assessment of mammal diversity is lacking in the
Crum Woods ecosystem (CW), a semi-natural temperate forest that includes the Crum Creek and is part
of the Delaware River watershed. The CW features a mosaic of management activity and presents a natural
experiment for the examination of diversity across a human-use gradient as it encompasses unmanaged
forest to restored habitat to manicured arboretum. In the scientific literature, the most recent systematic
mammal survey in Delaware County occurred in 1952. Though the 1952 survey did not include the CW
directly, it can provide a baseline for historical levels of species diversity in the area. Using live traps, trail
cameras, and passive ultrasonic acoustic recording devices, we documented the current mammal
assemblage in the CW and contrasted today’s diversity with the 1952 Delaware Country survey in order to
examine changes over the past 67 years. Preliminary results provide insight into the response of this
mammal assemblage to suburban spread and yield useful information for the responsible management of
this managed and semi-natural setting.

69E: Systematics and ecology of the brush-tailed mice, Calomyscus, based on Cytb and Rbp3
Amanda Weller', C. Kilpatrick?, Charles Woods?, Ryan Norris'
"The Ohio State University, Lima, OH, USA. 2University of Vermont, Burlington, VT, USA

Family Calomyscidae is a group of muroid rodents consisting of the single genus Calomyscus. They are
small pale colored mice with large ears and tufted tails. Calomyscus prefer dry rocky mountainsides with
sparse vegetation and are found in South Central Asia. Populations tend to be isolated due to uneven
habitat. Currently only eight species are recognized based on morphological characteristics and
phylogenetic analyses. Calomyscus can be informally separated into three species groups; this project
focuses on one of these, the C. bailwardi species group. This group contains three of the eight recognized
species, C. baluchi, C. hotsoni, and C. bailwardi, which are distributed in Iran, Afghanistan, and
Pakistan. We analyzed how species present in this group are related and investigated potential species
suggested by other datasets. Cytochrome b (Cytb) sequences were obtained from 229 individuals and a
phylogenetic tree was constructed to test relationships among species. Interphotoreceptor retinoid-binding
protein (Rbp3) sequences were obtained from 30 individuals and a maximum parsimony network was
constructed. The Cytb tree suggests up to six species, more than the recognized three. Specifically, both
C. baluchi and C. bailwardi appear to be comprised of more than one species. The Rbp3 network supports
these distinctions, but less robustly. Ecological niche modeling indicates habitat requirements for the
suggested species are different.

70: Improving species range estimates for an arboreal species group with a parapatric distribution
Cecina Babich Morrow', Peter Galante', Jamie Kass?3#4, Mary Blair’

'Center for Biodiversity and Conservation, American Museum of Natural History, New York, NY, USA.
2Department of Biology, City College of New York, New York, NY, USA. 3Program in Biology, Graduate
Center, City University of New York, New York, NY, USA. “Biodiversity and Biocomplexity Unit, Okinawa
Institute of Science and Technology Graduate University, Tancha, Onna-son, Okinawa, Japan

Three-toed sloths (genus Bradypus) include three species distributed parapatrically across mainland
Central and South America: B. variegatus, B. tridactylus, and B. torquatus. The distributions of these
arboreal species are constrained by forest cover, as well as by the presence of their parapatric congeners.
Traditional species distribution modeling (SDM) techniques typically rely on abiotic variables without
accounting for the effects of competition on range boundaries. We sought to improve range predictions for
Bradypus by using the ranges of the parapatric congeners to mask abiotic SDM range predictions. To
account for the presence of parapatric species, we used support vector machines (SVMs) to delineate
borders between ranges using occurrence data and predicted SDM habitat suitabilities for each species.
We found that the SVM range estimates were more closely aligned with ecological expectations than those

34



generated from unmodified species distribution model predictions. The SVM estimates were also less likely
to include occurrences of parapatric species in the predicted range and better accounted for known contact
zones between species. Finally, we masked the range estimates with a forest cover threshold calculated
by temporally matching occurrence points with remotely sensed forest cover data. This mask quantified the
differential effects of deforestation and habitat fragmentation across the three species’ ranges.

71: Across time and space: social structure of the highland tuco-tuco in multiple ecological
contexts

Shannon O'Brien, Eileen Lacey

University of California, Berkeley, Berkeley, CA, USA

Social relationships are key determinants of individual fitness. As such, identifying the social structure of a
population is a critical component to understanding finer scale biological processes of individuals. In free-
living species, conspecifics often socialize in multiple ecological contexts, including those that are
constrained (e.g. dens, nests) and those that are unconstrained (e.g. open spaces). Despite this, little is
known about how social organization varies between ecological contexts. These contexts may prove
especially important when considering species who split their time above- and belowground where selective
pressures such as predation and foraging ecology likely differ. We used paired radiotracking and visual
scan sampling techniques to examine the social organization of live-trapped individuals within a population
of highland tuco-tucos (Ctenomys opimus) from northwestern Argentina. We tracked individuals above- and
belowground as well as during daytime (active period) and nighttime (resting period) to investigate 2 critical
questions regarding the social structure of this species. Is the highland tuco-tuco social? Does social
organization vary across time or ecological contexts? Our findings suggest that the highland tuco-tuco is
facultatively social, with some individuals living alone while others live in groups of varying size and
composition. Social groups were stable across ecological contexts but varied between daytime and
nighttime. Understanding how social organization varies across ecological contexts may provide critical
insight about the function of sociality in a given population.

72F: Ecogeographic patterns of craniodental morphology within Zapus luteus: primary
productivity vs climate

Chelsea Blumbergs, Jason Malaney

Austin Peay State University, Clarksville, TN, USA

Within mammals, body size often varies across space and time, but requires the integration of ecology and
evolution (eco-evolutionary) to advance our understanding of the processes that shape and maintain
biodiversity. Here, we unite geometric morphometrics with environmental informatics to evaluate how
alternative eco-evolutionary hypotheses including heat dissipation, environmental seasonality, and
resource availability best explain observed physical features of an endangered rodent. More specifically,
we examine skull centroid size (a proxy for body size, N = 319) across ~40 populations of Zapus
luteus that occupy the southern reaches of the Rocky Mountains (Z. /. luteus) and the southern Great Plains
(Z. I. pallidus). With disjunct distributions across different physiographic regions and habitats (montane vs
grasslands), hibernation, and recent evolutionary history, this system offers a rare opportunity to assess
how eco-evolutionary processes shape ecogeographic variation within a species. Results indicate that
subspecies significantly differ for both size and shape suggesting that montane versus grassland
associated populations have responded to a complex interaction of climate and net primary productivity.
These preliminary data and analyses yield support for re-evaluating taxonomy, but also, for implementing
novel conservation measures for federally listed populations that improve protections for adaptive variation.

73: Reproductively viable population of American Black Bears (Ursus americanus) in desert
lowlands of Trans-Pecos Texas

Franklin Yancey, Il', Stephen Kasper?

'Oakhurst Center, Reedley College, Oakhurst, CA, USA. 2Lake Alan Henry Wildlife Mitigation Area,
Lubbock, TX, USA

During a thre