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Jocelyn Akins', Mark Statham’, Keith Aubry?, Benjamin Sacks'
"University of California, Davis, CA, USA; *Pacific Northwest Research Station Cascades Carnivore Project,
WA, USA

Distribution, connectivity, and conservation status of the Cascade red fox

The Cascade red fox (Vulpes vulpes cascadensis) is one of 3 montane red fox subspecies, which have a unique evolutionary
history having crossed the Bering Landbridge in North America 300,000 years ago during the lllinoian glaciation. They
became isolated into sky-island populations and diverged from all other red foxes. We conducted noninvasive camera
surveys and genetic sampling in southern Washington from 2008 to 2016. Our objectives were to (1) determine distribution
in southern Washington and predict occurrence across their range, (2) assess genetic integrity and potential hybridization,
and (3) determine how landscape features influence connectivity. We developed presence-absence and presence-only species
distribution models that reflect the key habitat correlates of fox occurrence and predict occurrence across their range. We
genotyped 51individuals at 33 microsatellite markers and found that individuals in southern Washington comprise a single
widespread population with a very low contemporary genetic effective population size. This metric ultimately determines
the rate of diversity loss and, therefore, loss of evolutionary potential and the risks associated with inbreeding. Finally, we
applied a landscape resistance approach to model the effects of landscape and climate variables on gene flow. A lack of
knowledge of their basic ecology implies that we do not know how climate change in the mountains, which we are currently
witnessing, will affect the fox. Moving forward, a clearer understanding of the relationship between fox habitat use and
changing conditions in the mountains, related to climate warming, will improve our understanding of conservation in the
montane biome.

Diana Bertuol Garcia', Carla Morsello’, Charbel ElI-Hani?, Renata Pardini’
'Universidade de Sao Paulo, SP, Brazil; 2Universidade Federal da Bahia, BA, Brazil

Revealing viewpoints on the science-practice interface in Ecology and Conservation

The science-practice interface in Ecology and Conservation is a contentious topic. While many have argued for the existence
of a “science-practice gap” and called for “evidence-based conservation”, others questioned these concepts for assuming
linearity in science communication, neglecting other knowledges and the intricate processes of decision-making. We

used Q-methodology to systematically assess such diverse ways of thinking about the interface among scientists and
practitioners. We focused on a tropical developing nation, as many current conservation issues occur in these countries.

We asked ecologists hired at Brazilian universities and practitioners from the federal environmental agency to rank their
agreement with 48 statements describing how the science-practice interface should be. PCA was used to identify groups of
participants whose responses were similar, representing shared viewpoints. The predominant viewpoint was shared among
scientists and practitioners who valued the integration of scientific and strategic knowledge to tackle environmental issues.
The second was held mostly by practitioners assigning great importance to science in decision-making and calling for more
relevant research. The last was shared by scientists less willing to collaborate, seeing practitioners as responsible for correctly
interpreting science. All agreed scientists and practitioners are important actors, but differed on the specific roles assigned to
them and the knowledge they hold. Except for the third viewpoint, there was high willingness for dialog, but several stressed
the need for organizational structures stimulating interactions. By revealing patterns of shared thinking, we identified points
of consensus and conflict to consider when linking science and practice in Ecology and Conservation.

Mariya Chechina, Andreas Hamann
University of Alberta, AB, Canada

Choosing species for reforestation in highly diverse tropical forest communities

Choosing species for reforestation programs or community forestry in species-rich tropical rainforest ecosystems is a
complex task. Reforestation objectives, social preferences, and ecological attributes must be balanced to achieve landscape
restoration, timber production, or community forestry objectives. Here we develop a method to make better species choices
for reforestation programs with native species when limited silvicultural information is available. We conducted community
surveys to determine social preference of tree species and inferred their ecological suitability for open-field plantations
from growth rates and frequency in forest plots at different successional stages. Several species, for which silvicultural

data was available, were correctly classified as promising or unsuitable for open-field reforestation. Notably, we found a
strong negative correlation between ecological suitability indicators and socioeconomic preference ranks. Only a single
outlier species ranked very high in both categories. This result highlights the difficulty of finding suitable native species for
community forestry and offers an explanation why reforestation efforts with native species often fail. We concluded that the
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approach should be a useful first screening of species-rich forest communities for potential reforestation species. Our results
also support the view that species-rich tropical rainforests are not an easily renewable natural resource in a sense that
secondary forests will not provide an equivalent resource value to local communities.

Alexandra Decandia’, Emily Almberg?, Daniel Stahler3, Bridgett vonHoldt’
"Princeton University, NJ, USA; 2Montana Fish, Wildlife, and Parks, MT, USA; 3National Park Service, WY, USA

Genetic underpinnings of disease susceptibility in Yellowstone wolves

A classic paradigm in conservation genetics and species management posits that immunogenetic variation buffers against
individual and population level disease risks. In its simplest form, this variation confers organisms and their populations with
multiple immune responses, thereby limiting a pathogen’s ability to evolve exploitation strategies of common weaknesses.
As a result, numerous studies characterize variation in genes with known immune function, with few delving deeper into
genomic analyses. Here, we seek to expand this paradigm and consider the role of genome-wide variation in governing
individual disease state. Using sarcoptic mange in Yellowstone National Park (YNP) wolves as our study system, we survey
immunogenetic variation and perform a genome-scale family-based association study to identify loci linked with disease
susceptibility and severity. Critically, these analyses consider both traditional immune genes and loci typically excluded from
more targeted immunogenetic approaches. Of equal importance, they are conducted in a natural population of reintroduced
carnivores currently experiencing disease-mediated morbidity and mortality. Through their highly resolved pedigree and
detailed longitudinal data, YNP wolves enable integration of environmental, demographic, and genomic parameters when
evaluating risk factors of disease. The information gleaned from their study and integrative methods described herein may
then inform management of similar reintroductions. We thus illustrate the importance of considering multiple facets of
genomic variation in the complex ecology of wild vertebrates and disease, and hope others will adopt this approach for
better monitoring, management, and evolutionary inference going forward.

Stephen Gaughran', Maud Quinzin’,Joshua Miller', Danielle Edwards?, Adalgisa Caccone’
"Yale University, CT, USA; 2University of California Merced, CA, USA

Conserving tortoises, conserving genomes

Understanding population structure and detecting the genetic distinctiveness of lineages is key to preserving genetic
diversity in threatened species. In species radiations, such as that of Galapagos giant tortoises (Chelonoidis spp.), this can

be a challenge given the relatedness of the species and their complex evolutionary histories. Genomic methods, which use
thousands of genetic markers, can greatly increase the statistical power to detect population structure, even when only a few
samples are available, as is often the case with threatened species. We use one such genomic method, ddRAD-seq, to discover
thousands of genetic variants in three species of Galapagos giant tortoises and explore the statistical power of detecting
population structure under a variety of sampling designs. We show that thousands of genetic markers can detect population
structure when as few as two individuals per population are used, but only if the study design is carefully considered. By
confirming the genomic distinctiveness of these three threatened Galapagos giant tortoise species, we add support to the
current conservation plans for all the extant species, including breeding programs that prevent hybridization among the
species. Beyond these implications for Galapagos giant tortoises, our study clearly demonstrates the power and limitations
of genomic methods in conservation genetic studies. With conservation genomics still in its infancy, researchers must be
careful to not allow the appeal of statistical power to take precedence over thoughtful study design.

Daniel Gurdak', Michael Thomas? Donald Stewart’, Peter Klimley?
'SUNY College of Environmental Science and Forestry, NY, USA; 2University of California, Davis, CA, USA

Site fidelity of arapaima in the Lower Amazon: management in a sea of depletion

Many floodplain fishes migrate laterally during high-water, moving into habitats adjacent to permanent water bodies. This
is true for the arapaima (Arapaima sp.), a large and endangered fish of the Amazon. Protected areas and management units
can be effective for arapaima conservation, but spatial scales of such areas need to match the scale of arapaima movements.
This work studied the site fidelity of arapaima. In the low water season, 24 arapaima were marked with ultrasonic tags in two
communities in the Lower Amazon, near Santarém, PA, Brazil. Arapaima were monitored over 12 months and throughout a
complete flood cycle using an array of 19 fixed ultrasonic receivers across six lakes. We show that arapaima migrate laterally
into and across the floodplain as waters rise. We also show that after one annual flood cycle, the majority of arapaima
returned to their lake of origin. In fact, all arapaima returned to the same lake or to a lake no more than o.5 km away. This
indicates a high level of site fidelity for arapaima in this region. Our results also reveal that there was overlap in the home
ranges of arapaima from different community zones. This shows that managing arapaima at small scales is possible but can
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be compromised if management zones are too small and arapaima leave managed zones to immediately enter overfished
areas. Spatial scale must be considered to ensure that conservation and management strategies are based on information
relevant to the movements and habitat uses of the species.

Alifa Haque, Aparna Biswas
University of Dhaka, Bangladesh

Shark finning: value chain analysis of shark products sourced from Bangladesh

Despite no export data of shark products into the international black market after 2010-11 in the national statistics of
Bangladesh, shark fins, meat, skin, bones and teethes are being exported every year. Contrary to the popular belief, sharks are
being targeted for more than 40 years in Bangladesh. The number is too high to sustain a population in the Bay of Bengal.

In this current study more than 5 processing centers with the capacity of finning 10 tons of sharks a day and one liver oil
processing centre have been identified. 50 traders, 10 target shark fishers, 125 by-catch fishers, more than 100 domestic
consumers, 50 fish feed officials have been identified and interviewed. One agent who exports these products to Myanmar
has been identified. Everyday landing of sharks in three landing centers from January, 2017 are being collected. DNA samples
of 120 dried and fresh shark fin have been collected for identification and population analysis. Most strikingly 6 sawfish has
been encountered within 6 months of time given the idea that we still might have a population inshore in Bangladesh. The
ongoing study has unveiled more than 6 tons of sharks being landed a day in the pre-monsoon season in one landing centre.
The data is going to be collected till June, 2017 and then will be analyzed to assess the threats of the shark population, species
composition, motivation of the fishers and traders, value chain of the products and the loopholes of conservation strategies
for sharks in Bangladesh.

Matthew Kamm, J. Michael Reed
Tufts University, MA, USA

Quadcopter drone photography as a means of characterizing habitat for birds

Understanding habitat selection is a crucial step in conserving species threatened by loss of habitat. Many bird species
select breeding and foraging patches from the air, and therefore efforts to better understand selection cues would be
well-advised to do the same. The quality of widely available aerial photographs is improving, but coverage is incomplete,
resolution is limited, and many aerial photos are taken during leaf-off, when breeding season vegetation characteristics may
not be apparent. Unmanned Aerial Vehicles (UAV) or drones may be an effective solution. We took visible-light photos at
heights of 25 m and 50 m above both used and unused nest boxes erected for use by American Kestrels (Falco sparverius)

in Massachusetts, USA. We analyzed these photos through supervised classification to test whether different relevant
vegetation categories (such as grass, woody plants, bare ground, and human structures) could reliably be identified by
computer. We also attempted a number of different analysis pathways, including the use of Gaussian low-pass filters and
different aggregation kernel sizes, to see which classification procedure yielded the best agreement with ground truth. We
found that classification achieved Good (kappa > 0.6) or Strong (kappa > 0.8) agreement with ground truth at most sites,
and that kernel size has a significant effect on classification accuracy. UAV photography is a promising new tool for analyzing
habitat use and selection by birds and other taxa.

Jamie Kass™, Alejandro Espinosa-Lucas3, Francisco Botello3, Esteban Martinez Salas3, Veronica Juarez
Jaimes3, Gloria Tavera#4, José Juan Flores-Martinez3, Victor Sanchez-Cordero3, Robert Anderson**s

'The Graduate Center of City University of New York, NY, USA; *City College of New York, NY, USA; 3Ciudad
Universitaria, México DF, México; *CONANP, México; SAmerican Museum of Natural History, NY, USA

Biotic predictors improve range estimates for migrating monarch butterflies in Mexico

Species distribution models (SDMs) are often used as conservation tools for migratory species. Despite the dependence of
migratory species on biotic interactions along migration routes, most models do not account for these interactions. The
monarch butterfly is a charismatic nectarivore that performs an impressive annual multi-generational migration from
southern Canada to central Mexico. In contrast to the well-known breeding range in the north, the migration route in

Mexico has many knowledge gaps. A better understanding of the effects of climate and butterfly-plant interactions on their
distribution is especially urgent because of recent major population declines. We built Maxent SDMs for migrating monarchs
in Mexico that include the effects of interactions with nectar plants and shelter trees, incorporating phenology. We acquired
and vetted plant occurrence data from online databases, and collated monarch occurrence data from a new Mexican
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monitoring effort and an American citizen-science database. We built SDMs for each plant species using climate and soil
variables. We then generated monthly SDMs for monarchs using: i) climate variables and stacked models of each plant group,
and ii) climate variables only. Per month, only nectar plants flowering in that month were included. Optimal climate-and-
biotic models tended to predict occurrences more accurately than climate-only models, and often predicted lower suitability
outside the known migration route. Improved predictions of monarch distribution that incorporate biotic interactions and
phenology will be instrumental in helping Mexican conservation groups prioritize land for restoration and protection. This
approach has expanded potential to improve conservation assessments for migratory species.

Meghna Krishnadas', Meghna Agarwala?, Erin Eastwood?, Sachin Sridhara3
"Yale University, New Haven, USA; 2Columbia University, NY, USA; 3James Cook University, Cairns, Australia

Parks protect forest cover, especially where local human populations are high

Understanding the factors associated with forest loss is critical for conservation planning and monitoring of remnant forest
cover within tropical nations. Since biodiversity hotspots hold the bulk of global biodiversity, yet are governed by national
laws and policies, national evaluations of forest cover change—advocated by the UNFCCC—are most pertinent at the

scale of individual hotspots. We examined demographic, administrative, and biophysical correlates of contemporary forest
loss in the Western Ghats, India, following a period of rapid economic expansion post 2000 CE. Using recently improved
open-source remotely-sensed data, we first estimated rates of forest loss from 2000-2012 for the entire hotspot. Next, we
assessed the demographic, administrative, and biophysical factors correlated with forest loss, measured as the number of
30 x 30m pixels of forest lost within randomly selected 1sq. km cells. Forest loss was significantly higher closer to roads or
in areas with higher local human populations, but not if within protected areas. Wetter, evergreen forests were most prone
to recent loss. Finally, to test scale-dependence of results, we analyzed factors driving forest loss for two landscape subsets
within Western Ghats. Protected Areas were found to stem forest loss in the smaller-scale analysis as well, but not at high
population pressure and with proximity to roads for one landscape. Our results clearly show that Protected Areas can help
retain integrity of forest cover within biodiversity hotspots, especially in the face of high human population densities and
road development, both of which are known drivers of increased forest loss.

Dipankar Lahkar*?, M. Firoz Ahmed?, R.H.Begum’, Hiranya Kumar Sarmas, Tridip Sharma+, Pallabi
Chakraborty#, Dhritiman Dass, Nilmani Rabhas, Abishek Harihar®

'"Assam University, Assam, India; *Aaranyak, Assam, India; 3Manas Tiger Reserve, Assam, India; *World
Wildlife Fund, Assam, India; *Ashoka Trust for Research in Ecology and the Environment, Assam, India;
¢Panthera, NY, USA

Tiger population recovery post ethno-political conflict in Manas National Park, India

Manas National Park (MNP), situated in the eastern-Himalayan-biodiversity hotspot is home to a wide array of flora and
fauna. For nearly two decades (1990 - 2010) conservation efforts in MNP were compromised owing to ethno-political
conflict. During this period, the population of Indian Rhinoceros (Rhinoceros unicornis) were poached out, necessitating

a reintroduction program to repopulate the park. The conflict is also known to have severely impacted other wildlife
species, including tigers (Panthera tigris). However, with no robust baseline estimates to compare against, a long-term tiger
monitoring program was initiated by Aaranyak in partnership with several National and International NGO’s. To assess

the population status of tigers we carried out camera trap surveys across three years (2013- 2015) in two administrative
ranges of the park spanning ~250 km2. Estimates of density and population size were derived using a maximum likelihood
based spatially-explicit closed capture-recapture framework where photo-captured individual tigers was identified by their
stripe patterns. Our results highlight that despite being a small population, there is evidence of population growth at the
site. The estimated density increased marginally from 1.04+0.2 to 1.49+0.27 tigers/100km2 corresponding to an increase in
population from 14 (95%Cl: 10-19) to 20 (15-26) from 2013 to 2015. These results supported by evidence of breeding females,
cubs and dispersal of cubs shows that the population is slowly recovering. This recovery assumes global significance as MNP
is embedded within one of the largest Tiger Conservation Landscapes in the range of the species that spans north-eastern
India, Bhutan and Myanmar.
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M. Elise Lauterbur
Stony Brook University, NY, USA

Genetic diversity estimates of small populations impacted by model choice

Estimates of species’ genetic diversity are used to infer size, trajectory, and connectivity among populations, and

ultimately to make conservation decisions. Coalescent theory, relating the genetic diversity of a sample to the population’s
demographic history backwards in time, has become invaluable for understanding population dynamics. However coalescent
theory makes the assumption that samples are drawn from a large population. Since the effective population sizes of
endangered species are often very small, it is important to understand the practical implications of this population size
assumption for conservation-related studies. | used simulations to explore the differences in amounts of genetic diversity
estimated by coalescent models and forward population models, which make no population size assumptions, at very small
effective population sizes (Ne = 10 —1000). | found that coalescent models significantly mischaracterize genetic diversity

in populations with very small effective sizes, with a significant relationship to sample size. Coalescent models tend to
underestimate genetic diversity when the sample size is much smaller than the effective population size, and overestimate
when the sample size is larger than the effective population size. They also introduce more variance into estimates of genetic
diversity than do forward simulations of the same populations. For conservation applications with very small effective
population sizes, forward simulations that do not make population size assumptions are computationally tractable and
should be considered for use over coalescent-based models. These findings underscore the importance of model choice for
conservation applications.

Leah Nagel
State University of New York-College of Environmental Science of Forestry, NY, USA

From egg to adult: factors influencing amphibian survival in small, isolated wetlands

Vernal pools are small, temporary wetlands that provide important nursery habitat for a number of threatened and
endangered amphibians while generating habitat complexity at the landscape scale. These wetlands are easily destroyed
and are disappearing due to inadequate protection. To maintain pool densities required to sustain vernal pool-dependent
species, prioritizing the protection of high-quality pools is essential. Studies of pool-breeding amphibians often focus

on egg mass counts to characterize vernal pool quality; however, few track amphibian survival. This can result in skewed
conclusions about habitat quality if oviposition does not accurately predict juvenile production. | assessed the effects of pool
heterogeneity on the larval survival of two pool-breeding amphibians, spotted salamanders (Ambystoma maculatum) and
wood frogs (Lithobates sylvaticus) in central New York State, USA. A total of 74 pools from two sites were surveyed biweekly
throughout the spring and summer to track pool volume and other abiotic factors. Survival was assessed with egg mass
counts and a combination of visual encounter and stove pipe surveys to track larval occupancy. In total, spotted salamanders
bred in 67 pools and wood frogs in 51; however, only 24 and 19 pools hosted salamander and frog larvae, respectively. Of 24
pools that dried during the sampling period, amphibian larvae were observed in just 7—all of which dried before larvae
metamorphosed. Egg mass counts alone are inadequate indicators of habitat suitability, particularly in drought years;
protecting pools with a range of hydroperiods is important to sustain populations through years when temporary pools
become ecological traps.

José Ochoa-Arguello’, Anahi Naranjo-Jara?
"University of Washington, WA, USA; *Middlebury College, VT, USA

Green heuristics: race, ethnicity, and environmental consciousness revisited

While some scholars expect communities of color focused on materialist needs to pay less attention to environmental
concerns, others argue that communities of color view the environment itself as a basic need, and thus favor more
environmental intervention than their white counterparts. To speak to this conflict in the literature, this analysis asks the
following questions: Do African-Americans and Latinos hold more favorable preferences toward environmental protection,
preservation, and conservation than their white counterparts? If so, under what conditions do African-Americans and Latinos
hold favorable environmental preferences? We theorize that environmental protection is in actuality a ‘minority’ specific
issue as people of color are disproportionately affected by environmental hazards, and thus need a clean environment to
improve the groups’ social and economic mobility. We argue that linked fate helps explain these preferences. This analysis
uses 2016 World Values Survey, and original data collected through the Washington Poll (2016). Results suggest that African-
Americans and Latinos hold more favorable preferences toward various environmental issues than their white counterparts
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do.This study adds to the existing literature by demonstrating that African-Americans and Latinos hold favorable views
toward the environment because linked fate connects environmental issues directly to the community, and thus the groups’
social mobility.

Adam Pekor’, Peter Lindsey?, Jennie Millers, Michael Flyman4, Samuel Kasikis, Kristina Kesch®, Susan
Miller’, Kenneth Uiseb?, Vincent van der Merve?

'Columbia University, NY, USA; Wildlife Conservation Network, Harare, Zimbabwe; 3University of California,
Berkeley, CA, USA; “Botswana Department of Wildlife and National Parks, Gaborone, Botswana; sKenya
Wildlife Service, Nairobi, Kenya; *WildCRU, Gaborone, Botswana; ’Tshwane University of Technology,
Gauteng, South Africa; ¥Namibia Ministry of Environment and Tourism, Khomas, Namibia; °Endangered
Wildlife Trust, Gauteng, South Africa

Fencing Africa’s protected areas: costs, benefits, and management issues

The use of fencing around Africa’s protected areas (PAs) has generated considerable controversy in recent years. While
fencing advocates have emphasized the benefits for carnivore conservation and the mitigation of human-wildlife conflicts,
others have argued that fencing often has unforeseen consequences for people and wildlife. Through this study, we
sought to help identify the circumstances under which fencing might be an effective and appropriate conservation tool.
Specifically, we aimed to determine: when, where, and why fencing is used in Africa; how effective fencing is at achieving
its objectives; what ecological, economic, and social issues are associated with the use of fencing; and what advantages
and disadvantages result from fencing PAs. To answer these questions, we conducted a survey of officers, managers, and
researchers at 63 fenced PAs (35 state-run, 27 privately run, and 1 community-run) across 10 countries in Africa. Our survey
covered 8 substantive topics: (1) history of fencing at the respondent’s PA; (2) structural features of the fence; (3) financial
costs associated with the fence; (4) inspection, maintenance, and sources of damage to the fence; (5) effectiveness of the
fence at containing wildlife and preventing unauthorized access to the PA; (6) impacts of the fence on wildlife migrations
and dispersals; (7) vandalism, community views, and conflicts caused by the fence; and (8) overall pros and cons associated
with the use of fencing. We gathered all data from July 2016 to March 2017 and are now analyzing our results, which we
expect to complete by June.

Vijay Ramesh’, Trisha Gopalakrishna? Sahas Barves3, Don Melnick'
'Columbia University, NY, USA; 2The Nature Conservancy, VA, USA; 3Cornell University, NY, USA

IUCN greatly underestimates threat levels of endemic birds in the Western Ghats

The validity of the threat status assigned to a species by the International Union for Conservation of Nature’s (IUCN) Red List
relies heavily on the accuracy of the geographic range size estimate for that species. Range maps used to assess threat status
often contain large areas of unsuitable habitat, thereby overestimating range and underestimating threat. In this study, we
assessed 18 endemic birds of the Western Ghats to test the accuracy of the geographic range sizes used by the IUCN for their
threat assessment. Using independently reviewed data from the world’s largest citizen science database (eBird) within a
species distribution modeling framework, our results show that: (a) geographic ranges have been vastly overestimated by
IUCN for 17 of the 18 endemic bird species; (b) range maps used by IUCN contain large areas of unsuitable habitat, and (c)
ranges estimated in this study suggest provisional uplisting of IUCN threat status for at least 10 of the 18 species based on
area metrics used by the IUCN for threat assessment. Since global range size is an important parameter for assigning IUCN
threat status, citizen science datasets, high resolution and freely available geo-referenced ecological data, and the latest
species distribution modeling techniques should be used to estimate and track changes in range extent whenever possible.
The methods used here to significantly revise range estimates have important conservation management implications not
only for endemic birds in the Western Ghats, but for vertebrate and invertebrate taxa worldwide.

Vallari Sheel?, Uttara Mendiratta? Shailendra Singh3
'"North Carolina State University, NC, USA; *Freeland India, New Delhi, India; 3Turtle Survival Alliance - India,
Uttar Pradesh, India

Large-scale illegal trade in India’s tortoises & freshwater turtles

Wild tortoises and freshwater turtles (TFTs) are threatened globally as they are targeted for illegal international trade for
meat, pet and traditional medicine markets in South and South East Asia. Several South Asian countries, including India,
are believed to be contributing disproportionately large numbers of TFTs to this illegal, high volume trade, but there is little

7



SCCS-NY 2017 Talk Abstracts

understanding about the nature and dynamics of this trade in India. We conducted systematic online searches between 2011-
15, and obtained data from 223 seizure reports of TFTs from India and international seizures of Indian species originating in
India. We found high volume of trade with over 58, ooo live TFTs seized during this period. At least 15 of India’s 28 TFT species
are illegally harvested, including 10 IUCN Threatened species. The top three species, both in terms of number of individuals
seized and frequency of occurrence in seizures, were Geochelone elegans, Geoclemys hamiltonii and Lissemys punctata. lllegal
commercial trade accounted for almost 9o% of the seizures. Roadways, railways and airways were used to transport TFTs
both within India, and to several known pet and meat hubs in Bangladesh, Thailand and four other East/Southeast Asian
countries. The number of Indian species in commercial trade is now double as that reported in 1990s. Our results indicate
urgent action is required for conservation of India’s endangered TFTs, including awareness and capacity building among
enforcement agencies for handling TFT seizures and strengthening international cooperation for law enforcement.

Ram Subramanian, Umapathy Govindhaswamy
CSIR-Centre for Cellular and Molecular Biology, Telangana, India

Effects of forest fragmentation on the endangered lion-tailed macaque

The lion-tailed macaque (LTM) is one of the most endangered primates. It is estimated that only about 4000 individuals
survive in the moist evergreen forests of Western Ghats mountain range in southern India. The major threat to its survival
is habitat fragmentation. Previous studies in highly fragmented forests of Anamalai Hills indicated a reduction in the
population growth rate and the survival of immature individuals. We hypothesized that a loss of genetic diversity caused

by reduced gene flow between fragments may be responsible for these demographic changes. We also hypothesized that
forest fragmentation and subsequent isolation increases physiological stress, frequency of agonistic behaviour and the
prevalence of gastro-intestinal parasites in lion-tailed macaques. Genetic diversity was estimated by analyzing partial
sequences of cytochrome b gene and control region of mitochondrial DNA obtained from fecal samples of wild macaques
and from blood samples of captive individuals of known wild origin. The fecal samples also yielded fecal glucocorticoids and
gastrointestinal parasites. Incidence and frequency of agonistic behaviour was estimated from 10-minute group scans. LTM
in small and isolated forest patches show far less genetic diversity compared to those found in a more contiguous forest.
Fecal glucocorticoid levels and time spent on agonistic behaviour seem to correlate with the proportion of adult males in an
isolated group. Proximity to humans and livestock correlate with parasite species richness. Surprisingly, phylogenetic trees
also reveal that LTM diverged into two distinct populations across the Palghat gap with the divergence dating to 2 million
years before present!

Hoang Thach', Minh Le?, Ngoc Vi?, Anna Panariello3, Gautam Sethi3, Eleanor Sterling4, Mary Blair4
'Rutgers University, NJ, USA; *Vietnam National University, Hanoi, Vietnam; 3Bard College, NY, USA;
4American Museum of Natural History, NY, USA

Slow loris trade in Vietnam: Exploring diverse knowledges and values

Wildlife trade can present a major threat to biodiversity. In Vietnam, slow lorises (genus Nycticebus) are subject to local,
regional, and international demand for diverse uses including as medicine, meat, and for pets. Ethnographic approaches
enable exploration of nuanced human-primate interactions in complex socio-cultural contexts. Here we combined
ethnographic interviews of key informants involved in wildlife trade with information from questionnaires, focus groups,
and a movie broadcast on Vietnamese television to explore diverse knowledges and values related to slow lorises and their
use in trade in Vietnam. We infer distinct prices, uses, and networks for expanding regional and international markets as
compared to local ones and highlight key findings related to gendered knowledge about slow lorises and more-than-human
ontologies of slow lorises as active participants in human-loris interactions. We also discuss local memories of the slow
loris’ toxic bite as a diagnostic event that changes human behaviors. Our results confirm the dynamic complexity of trade in
Vietnam, highlighting the importance of ethnographic methods to explore diverse knowledges and values for place-based
conservation management of highly traded taxa.

Charles van Rees’, J. Michael Reed’, Robert Wilson? Jared Underwood3, Sarah Sonsthage?
"Tufts University, MA, USA; *United States Geological Survey Alaska Science Center, AK, USA; 3United States
Fish and Wildlife Service, CA, USA

Marsh birds in urban lands: do streams facilitate population connectivity?
Habitat loss and fragmentation are the leading drivers of biodiversity loss worldwide. Although habitat loss has been
thoroughly studied in island systems, the effects of habitat fragmentation on island species is less well understood, despite
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the utility of islands as microcosms for landscape dynamics at larger scales. We examined the population structure and
movement ecology of the Hawaiian gallinule (‘Alae ‘ula, Gallinula galeata sandvicensis), an endangered, endemic Hawaiian
waterbird on the island of O ahu. Over 75% of gallinule habitat on O ahu has been lost, with remaining habitats surrounded
by a diverse landscape matrix of urbanized and agricultural land, active military training areas, and roads. The connectivity
of these relict populations is essential for the viability of the subspecies, but the effects of O"ahu’s rapidly changing
landscape on their population structure and movement habits is unknown. We tested the hypotheses that connectivity
among gallinule populations was reduced by urban areas and roads and increased by bodies of freshwater including rivers,
streams, ponds, and drainage ditches. We genotyped >150 gallinules at 13 habitats on Oahu and compared allelic frequencies
to estimate effective dispersal rates between the island’s remaining habitats, then used these data to compare a suite of
hypotheses about landscape effects on dispersal. While roads and urban areas did not appear to affect effective dispersal
rates, stream networks explained a large proportion of observed variation in population connectivity. We also found strong
genetic structure between wetlands at small spatial scales, and evidence of shifting gene flow patterns across time.

Charitos Zapitis, Andrew Ramsey, Maren Huck
University of Derby, Derbyshire, United Kingdom

Unionid mussels: bioremediation potential in eutrophic freshwater ecosystems

Cultural eutrophication, the excessive primary productivity in response to anthropogenic nutrient loading, interferes with
the natural processes of freshwater ecosystems. Adverse environmental and socio-economic impacts associated with the
provision of imperilled ecosystem services include water scarcity, food deprivation and production of hazardous substances.
Existing physical, chemical and biological remediation practices are partially successful, nonetheless they can be costly and
require repetition. In the context of sustainability, it is crucial to develop self-sustaining practices to successfully alleviate
the negative impacts of algal blooms in the long term. Here we examine the potential of using freshwater unionid mussels
for the sustainable top-down control of phytoplankton in eutrophic freshwater ecosystems. Unionids have been selected
due to their long lifenspan, effective filtration of phytoplankton and the prospective combination with reintroduction
programmes. Anodonta cygnea and Unio pictorum were used as model organisms of widespread native European unionids.
Their clearance rate was assessed on Chlorophyta, Bacillariophyta and Cyanobacteria of various morphological features
under laboratory conditions. Phytoplankton bio-volume was used as an indicator of biomass. Combinations of phytoplankton
species were used to assess unionids’ preferential feeding. Furthermore, the impacts of inter- and intra- specific competition
on clearance rate were assessed by conducting experiments with combinations of mussels. The data obtained indicates the
potential of unionids for use in developing bespoke bio-remediation models based on ecosystem parameters. The discussion
focuses on the further work required for utilising unionid autecology in habitat management and biodiversity conservation
programmes.
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Justine Albers', Viviana Alarcon? Jean Paul Metzger?, Elizabeth Nichols*?
'Swarthmore College, PA, USA; *University of Sdo Paulo, SP, Brazil

Host-parasite response to landscape structure

Tropical deforestation is a global environmental change driver, with demonstrated impacts on biodiversity. However, how
forest loss impacts key species interactions, including host-parasite interactions, remains poorly characterized. We evaluated
the influence of habitat loss on infection patterns in a dung beetle-fecal helminth system, where indirect life cycle helminths
use beetles as intermediate hosts, and transmission is completed after mammalian definitive hosts consume infected
beetles. We selected twelve, 3km landscapes in the Atlantic Forest of Sao Paulo, Brazil, all constrained to similar soil type and
elevation, but varying in forest cover from 10-60%. In each landscape, we sampled dung beetles with pitfall traps in eight
forest fragments, and dissected infectious stage helminth larvae from 410 beetle individuals in three species (Dichotomius
assifer, D. mormon, D. quadrinodosus) that occurred across most landscapes. We summarized landscape-level average
infection intensity, prevalence, and aggregation for the most abundant parasite morphospecies encountered in each host
species. We evaluated infection parameters as a function of landscape composition (forest cover) and configuration (number
of fragments) for each host species independently, using both generalized linear models with appropriate errors (Poisson
and Beta) and quadratic regressions, and performed variable and model selection with AlCc. Preliminary analyses suggested
that infection is strongly associated with the number of patches within a landscape, and correlates non-linearly with forest
cover across all host species. We discuss the implication of these results for understanding the spatial patterns of infection in
dynamic working landscapes.

Camilo Alejo', Cesar Ortiz', Monica Gruezmacher?, Santiago Madrinan?
"Pontificia Universidad Javeriana, Bogotd D.C., Colombia; *Universidad de Los Andes, Bogotd D.C., Colombia

Amazon conservation through sustainable livelihoods: The case of Astorcaryum chambira

Increasing evidence supports that conservation in protected areas with indigenous communities requires effective

policies that encourage local participation in management and promote people’s livelihoods with ecologically and socially
sustainable outcomes. Those challenges converge in the traditional use of Astrocaryum chambira fibers, a non-timber

forest product processed for handcrafts in Amacayacu National Park (Colombian Amazon). In this scenario, our aims

were to determine harvesting and processing using participatory observations and participatory mapping, assess the
ecological impact of use determining the species population structure, and identify local and external actor’s management
and marketing strategies employing social network analysis and focus groups. Our results showed that harvesting and
processing resemble other Amazon locations. Population structures in harvested areas display sustainable use. Social
networks indicate that management practices are shared through reduced local ties of the same age or gender. Knowledge
and marketing exchange with non-locals is rare and usually occurs through women leaders. Based on that social structure
we performed focus groups based on age and gender. They indicate that men follow less strict traditional management
practices than women or elders. Young men and women are receptive to nontraditional management strategies, and express
greater economic dependence towards chambira fibers, but seasonally. These complementary management strategies and
occasional marketing support a sustainable use. However, reduced social ties, scarce leadership, local population growth, and
projected access roads threat this scenario. We argue that decision making in populated protected areas need gender and
age approaches, local leadership empowerment, and fostering a diverse set of livelihoods.

Caroline Beardsley, Jeffrey Brown, Julie Lockwood
Rutgers University, NJ, USA

Impact of novel light sources on arthropod communities

Urbanization is an emerging issue with the potential to transform the global landscape. An often ignored result of
urbanization is the increase of excessive or obtrusive artificial light. This increase in artificial light, also known as light
pollution, impacts organisms’ environment and behavioral patterns. Previous research illustrates that light pollution alters
community compositions, but there is a lack of literature quantifying the rate and extent of light pollution’s impact on an
ecosystem. To quantify the impacts of light pollution, this study investigates the effects of introducing novel light sources
to an undisturbed forest. Before the introduction of light, pitfall traps were placed in transects and monitored to assess the
invertebrate community in the area. These pitfall traps continued to be monitored after light was introduced at varying
levels from 0-20 lux over a period of five days. At the end of the five days the light sources were shut off and pitfall traps
continued to be monitored. Preliminary comparisons between the community, pre, during, and post light, show that artificial
light may attract new species to an area and that the impact of light introduction may extend beyond when the light is on.
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The results of this study may illustrate the potential community shifts light pollution produces and hint at how arthropod
communities will change with increasing urbanization.

Danielle Brown', Jooke Robbins?, Paul Sieswerda3, Chris Parsons’
'George Mason University, VA, USA; *Center for Coastal Studies, MA, USA; 3Gotham Whale, NY, USA

Urban humpback whales: sighting patterns in the New York metropolitan area

The New York metropolitan area is located within a highly populated and urbanized coastal habitat. The ecosystem has been
drastically altered by human activities, and some of the largest ships in the world navigate the network of channels leading
to the Port of New York and New Jersey. Although the anthropogenic influence on the marine environment is significant,
little is known of the cetaceans that occupy the surrounding waters. Humpback whale occurrence has historically been
sporadic and infrequent, but in recent years, sightings have increased dramatically. Since 2011, there have been more than
350 sightings and a catalog of photographically identified whales contains more than 5o unique individuals. Whales have
been documented feeding in and around major shipping channels, in close proximity to both commercial and recreational
vessels. This overlap with human activities poses a risk to both humans and whales. If sightings continue to increase, then
management plans may be necessary to mitigate these risks. Although the reasons for this recent phenomenon are not yet
clear, sighting data can provide insight into how humpback whales are using this habitat. There is evidence of both seasonal
and annual site fidelity, and at least one individual returned for three consecutive years. Sighting data will be presented in
detail, including an analysis of occurrence patterns. Results of photographic matching efforts will also be discussed.

Jeffrey Brown', Julie Lockwood', Julian Avery?, J. Curtis Burkhalter3, Kevin Aagaard#, Katherine H. Fenn’
'Rutgers University, NJ, USA; The Pennsylvania University, State College, PA, USA; 3National Audubon
Society, CA, USA; “United States Geological Survey Upper Mid-West Environmental Science Center, WI, USA

Loss of songbirds in a small urban protected area: a sign of things to come?

As land use change continues to threaten biodiversity, land conservation may be the best approach to protect species. Over
time, the establishment of protected areas for land conservation has shifted from large scale public projects to smaller
private or local projects. Many modern conservation groups are only able to acquire small and non-connected areas of land,
and thus, many small and isolated protected areas are established. Although several long term studies of protected areas
exist, many are limited by their historic data, and few investigate small protected areas. Fortunately, unique long term bird
banding data from a small protected forest in New Jersey, Hutcheson Memorial Forest, may provide insight into how other
small protected areas will function in the future. This historical data includes multiple sampling events per year over multiple
years allowing accurate community level assessments over time. Using the same assessment techniques, modern data was
collected to compare to the existing historical data. Comparing these data sets show that in the sixty years that Hutcheson
Memorial Forest has been established, six species have gone locally extinct, and many populations are performing worse
than regional trends would predict. These unfortunate outcomes suggest that simply protecting an area may not provide
benefits for the species that live there. When establishing new protected areas, conservationists should consider long term
goals as well as best management practices to ensure their efforts to protect species of interest.

Emily Chou’, Francine Kershaw?, Howard Rosenbaums
'Columbia University, NY, USA; ?Natural Resources Defense Council, NY, USA; 3Wildlife Conservation Society,
NY, USA

Identifying potentially important humpback whale breeding areas in the Gulf of Guinea

Identification of breeding habitats is essential for conservation and management of endangered species; however, important
breeding habitats of humpback whales (Megaptera novaeangliae) for large stretches off the west coast of Africa remain
largely unresolved. To address this knowledge gap, species distribution models based on maximum entropy (Maxent) were
conducted to identify potential areas of breeding habitat for humpback whale Breeding Stock B, which breeds in the Gulf
of Guinea and surrounding waters, and to assess the extent to which those areas overlap with anthropogenic activities.
Satellite telemetry data of humpback whales (N=13) collected in 2002 were analyzed using a behaviorally switching state-
space model to categorize breeding and transiting behaviors. Breeding behavior points were used in conjunction with
environmental parameters known to influence humpback whale habitat selection, including bathymetry, sea surface
temperature, sea surface height, distance to shore, and distance to frontal activity, to model the probability distribution of
suitable breeding habitat. A cumulative utilization and impact (CUI) analysis based on previously published methods was
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then implemented to assess the degree of overlap between identified potential humpback whale breeding habitat and
anthropogenic activities. Additionally, CUl analysis estimated the relative anthropogenic impact for each breeding area.
Model outputs suggest potential humpback whale breeding habitat in the Gulf of Guinea and surrounding waters, compared
with other data sources. Results will increase scientific understanding of humpback whale behavior and distribution, and
guide future survey efforts. This study will also contribute additional information related to the expanded marine protected
areas off Gabon and surrounding waters.

Ma. Christina Corales, Rico Ancog, Annelyn Gem Balatayo
University of the Philippines Los Banos, Laguna, Philippines

Accounting the true value of marine resources towards inclusive conservation

Conservation will only be successful unless its narrative is changed. In many developing countries where stubborn poverty
and myriad socio-economic problems have been wittingly used as an excuse to trade-off environment over development,
conservation programs must be packaged not as luxury but a necessity. Hence, it is not only important that a community
becomes richer or less poorer with the conservation intervention. Both the timing and equity considerations of the costs and
benefits of conservation need to be clearly ascertained and carefully choreographed. But, how is this achieved in the case of
corals conservation in a country like the Philippines where majority have been perrenially poor amidst its perceived status

as “the center of the center of marine biodiversity”? In this study, an ex-ante analysis of the impacts of a pioneering asexual
coral transplantation technology has been conducted highlighting both the direct and indirect linkages between and among
the biophysical and socio-economic impacts. Through a discrete choice experiment (DCE) approach, the socio-economic well-
being of selected coastal communities in the Philippines attributed to the coral transplantation technology were assessed,
along with the determination of the flow of the benefits through time. With corals transplantation conservation program
that would need years before benefits are expected to be significantly felt, the use of participatory approaches with and

by the coastal stakeholders themselves enhances ownership and empowerment. Legitimacy of programs is achieved with
enhanced knowledge on how and when benefits flow across their social network as it significantly minimizes crowding-out.

Melanie Leila Dudley, Pua‘ala Pascua, Hoka Pihana, Misaki Takabayashi, Pelika Bertlemann
State of Hawai'‘i’s Department of Land and Natural Resources Division of Forestry and Wildlife’s Napu‘u
Conservation Project; University of Hawai‘i at Hilo Marine, HI, USA

He Hua i ka Noi‘i Noelo The Application of Hawaiian Place Names in Scientific Inquiry

Hawaiian place names exemplify the interaction between kanaka (people) and ‘aina (land) and attach an identity to the
surroundings based on key geographic, environmental, historical, and/or cultural features of the area. Historically and

in the present day, place names prove useful because these names are rooted in environmental phenomena, ecological
processes, cultural practices, and personal relationships with the area. Presently, the natural world around us has been
drastically modified by human land use changes, cultural shifts, and climatic impact. The aim of this study is to research
the ecological characteristics and cultural relationships, which define the identities of the various locations named by our
kipuna (ancestors). This study examines various sites in Hilo and North Kona, Hawai‘i. Through an integrated approach of
researching oral histories, historical documents and community memories, and combining this cultural data with scientific
data of how the area exists in the present day, we can maintain the integrity, cultural, and historical value of the ‘aina
where we conduct our research. Our studies within these sites have demonstrated that the Hawaiian place names given to
these locations accurately reflect the environmental conditions and characteristics of the locations as proven in scientific
inquiries. We furthermore applied the Hawaiian naming methodology to sites in Papahanaumokuakea (the Northwestern
Hawaiian Islands) whose names had been lost due to military occupation. In conclusion, the form of supplemental research
methodology applied and documented in this study has demonstrated that Hawaiian place names are a definitive source of
data for future environmental research.

Mariela Gantchoff, Clay Wilton, Jerrold Belant
Mississippi State University, MS, USA

Factors predicting alien species richness in Argentina’s national parks system

Alien species introductions are a global phenomenon and protected areas are increasingly susceptible to them.
Understanding the drivers of alien species richness is vital for prioritizing natural resource management, particularly in
developing countries with limited resources. We analyzed the effects of coarse resolution environmental and anthropogenic
factors on alien species richness (plants, mammals, and birds) in Argentina’s national parks system. We collected data on
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year of park formation, park area, region, elevation range, number of rivers crossing area boundaries, roads entering area,
mean annual rainfall, mean annual temperature, mean annual number of visitors,and Human Influence Index within and
surrounding each park. We compiled 1688 alien records in 36 protected areas: 83% plants and 17% animals (9.5% mammals,
5.5% birds, 1.5% fishes, 0% amphibians, 0% reptiles). Alien plant richness was mostly influenced by environmental factors,
while alien mammal and bird richness was driven mostly by anthropogenic factors, with models explaining 36-45% of data
deviance. Most variables that positively influenced alien taxa related to increased variability in anthropogenic disturbance
and environmental heterogeneity, suggesting greater niche space variability and increased opportunities for colonization
as facilitators of alien establishment. Protected areas within or adjacent to areas with high human disturbance will face
continuous pressure, therefore restricting settlement growth in and around these areas, as well as limiting visitors or their
activities, may lessen the effects of human disturbance. Additional mitigation strategies such as creating buffer zones,
increased monitoring, and law enforcement, may further improve alien species management within protected areas.

Claire Goelst', Michelle Moeller?, Josh Drew’
'Columbia University, NY, USA; *World Wildlife Fund-Namibia, Windhoek, Namibia

Mapping mortality to mitigate conflict: spatial variations in risk for African lions

Carnivore population viability currently presents a global conservation challenge as human populations increase and suitable
habitat for carnivores diminishes. Large carnivores such as African lions (Panthera leo) commonly attack livestock on lands
adjacent to protected areas, resulting in human-wildlife conflict (HWC). These depredation events often lead to retaliatory
killings of the offending lions. Conflict has been identified as a primary driver of wild lion population declines, estimated to
have decreased by 43% in the last 20 years. Etosha National Park (ENP) in Namibia is an IUCN designated Lion Conservation
Unit and has the largest surviving wild lion population in Namibia. Surveys show lion populations in ENP are currently stable
and are therefore increasingly important to monitor and protect in the face of declines elsewhere. This project aims to
improve conservation prospects for lions in ENP by examining GPS data of lion population movements indicating dispersal
and habitat choice as they relate to the landscape features within and surrounding the park. This information will be used
together with historical data on conflict-related killings to highlight areas of high risk for HWC incidents and subsequent lion
mortalities. Identifying high risk areas will help to 1) identify high-priority areas for targeting lion conservation efforts and 2)
design more effective conflict mitigation strategies based on landscape features and human land use practices particular to
ENP and its surrounding areas.

Md Safiqul Islam’, Md Mahabub Ullah Khan?, Alexander Hausmann', Amit Kumer Neogi3, Md Abdul Alim3
'Ludwig-Maximilians-Universitdt Miinchen, Bavaria,Germany; *Universitdt Siegen, North Rhine-
Westphalia, Germany;3Jagannath University, Dhaka, Bangladesh

lllegal turtle trading at Bangladesh: extent, fluctuations and religious prospect

This study was conducted to evaluate the quantity and annual fluctuations of freshwater turtle trading on Tatibazar market
Dhaka, Bangladesh during the months of October 2010 through September 2011. we counted only accounting for the five
most commonly traded freshwater species: Pangshura tecta, Morenia petersi, Lissemys punctata, Nilssonia hurum, Nilssonia
gangetica. We found that the most frequently offered turtle species of those five species we focussed on was P. tecta (mean
114.7 individuals/week), while the least offered species was N. gangetica (19.5 individuals/week). No clear differences in
specialisation on certain species between traders have been observed. At two religious events of the Hindu community in
October/November (Durga Puja, Kali Puja), offers went dramatically up; this festival period overlaps with egg-layingin all 5
species during which turtles are easy to catch and most vulnerable. Except for the two festival peaks and a little elevation
during rainy season, offers stayed quite stable over the course of the year. Traders preferably offered turtles on the first Friday
of the month than in the other weeks of the month (mean sum of offered turtles during first week of month=265.0; mean
sum of offered turtles during average other week of month=243.1). This finding is though not significant (Wilcoxon signed
rank test: p=0.79). Turtle trading has been passed on over generations and traders run their businesses through networking
and cooperation. Social and scientific research will help to elucidate possible solutions such as turtle farming, an alternative
toillegal trading that is also supported by consumers.
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Kelley Langhans’, Elizabeth Nichols?3, Viviana Alarcon3, Renata Pardini3, Jean Paul Metzger3
"Temple University, PA, USA; *Swarthmore College, PA, USA; 3University of Sdao Paulo, Piracicaba, Sao Paulo,
SP, Brazil

Unraveling the independent drivers of biotic homogenization

Anthropogenic habitat loss influences the extinction and invasion processes in biotic homogenization (BH) that simplify
regional biotas, but the factors driving these processes are not well understood. We investigated the drivers of invasion

and extinction in dung beetles (a functionally-important, cosmopolitan taxa) across a gradient of native habitat loss in the
Brazilian Atlantic Forest. We classified species as “losers” or “winners” in BH based on biogeographic affinity and habitat
preference. We modeled four different diversity responses of winners and losers (abundance, and taxonomic, functional,
and phylogenetic diversity) as a function of native habitat cover, total edge (measurement of landscape fragmentation), and
longitude (measurement of proximity to the Cerrado, a potential source of disturbance-adapted taxa). We further quantified
biodiversity response in sites buffered from and exposed to the Cerrado by a forested corridor. We found that all measures
of “loser” diversity increased with higher forest cover and lower total edge, but were not related to longitude. Conversely,
“winner” diversity increased closer to the open-habitat domain, had a sometimes-positive relationship with forest cover,
and was unrelated to total edge. We found evidence of a forested mountain chain acting as a natural barrier to invasion, as
“winner” biodiversity was higher on the side closer to the Cerrado, while “loser” biodiversity mostly did not differ between
sides. Our study demonstrates that different factors drive the invasion and extinction processes behind BH, suggesting

that they are separate processes. It also suggests that maintaining natural barriers may block the spread of invasive and
generalist species.

Scott Martin’, Rhett Rautsaw? Andrew Mularo’, Becky Bolt3, Richard Seigel*
'Ohio State University, OH, USA; *University of Central Florida, FL, USA;3IMSS, FL, USA ; 4Towson University,
MD, USA

Rising tides and shrinking shores: evaluating how coastal management impacts wildlife

Understanding how wildlife respond to shoreline management will become more urgent to inform future conservation
plans as climate-change induced sea-level rise worsens. At the Kennedy Space Center and Merritt Island Wildlife Refuge in
central Florida, NASA constructed 1.4 km of coastal dunes to protect coastal resources from severe conditions: a 214m dune,
completed in 2012, and a 1.2 km extension completed in 2014. To monitor how native wildlife used the constructed dunes,
we set out a system of g drift fences modified to use pairs of game cameras to document small mammals and herpetofauna
along the dune. Using data from 4,502 trap nights from June 2015 to June 2016, we identified 2,523 independent vertebrate
triggers from 33 species along both the natural and constructed dunes. Our system detected 1 bird, 3 amphibian, 8 mammal,
and 21 reptile species, including the federally protected Eastern Indigo Snake and Southeastern Beach Mouse, as well as the
state protected Gopher Tortoise. All camera systems recorded similar numbers of species (14-20 per fence) with the highest
number of species documented at the dune constructed in 2012. These results demonstrate that constructed dunes are used
by a wide variety of rare and common species at our site, providing preliminary evidence that man-made dunes can be used
as a potential management solution for both improving wildlife habitat and protecting coastal structures.

Julia Molina’, Aline de Mello’, Julia Oshimal?, Enrico Pirotta3, Marcos Santos'
"Universidade de Sdo Paulo, SP, Brazil; ?2Universidade Estadual Paulista Julio de Mesquita Filho, SP, Brazil;
3Washington State University, Pullman, WA, USA

From population to individuals: cross-level habitat selection in a dolphin population

Understanding and interpreting the interaction of individuals and populations with the environment and how this
relationship outlines their spatial distribution is a key question to conservation ecology. Area use patterns observed for
populations are ultimately an outcome from individual variability in habitat selection and their interaction with such
environments. Are use and habitat selection by the population of Guiana dolphins, Sotalia guianensis, and its individual
variability were accessed in the Cananeia estuary (25°03’S; 47°55’ W), southeastern Brazil, during the summer and winter
of 2015 and the summer of 2016. Environmental parameters were estimated aiming to explain population distribution and
differences within individuals. For this purpose, resource selection probability functions (RSPF) were applied in generalized
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additive models (GAM). Covariates tested included: distance to river mouths, distance to the estuary entrance, distance to
urban areas, depth and tide. Geographic coordinates were used to model spatial autocorrelation. Eleven photo-identified
individuals had their occupancy modelled and accessed in relation to their home range obtained from fixed kernel densities
estimates. The population exhibited patchy group densities throughout the estuary in all seasons. Analysis revealed
discrepancies in size and location of individual home ranges which lead to remarkable differences in the composition and
estimates of parameters selected in the models for each individual. It is critical that conservation management tools take in
account intrapopulation variability to the level of exposure to stressors and possible differences in the ecological role played
by individuals.

Noemi Moreno Salazar', Maria Angela Echeverry-Galvis', Loreta Rosselli?
"Pontificia Universidad Javeriana, Cundinamarca, Colombia; *Universidad de Ciencias Aplicadas y
Ambientales UDCA, Cundinamarca, Colombia

24 years later: plasticity of bird community adaptation to conservation challenges

The analysis of morphological variability allows us to explore phenotypic response in terms of plasticity to various
challenges, which has being used to assess body condition, adaptation and health status of individuals. In the face of rapid
environmental changes, we continue to explore ways to understand how species might respond. This research aims to
compare, in a 24 year span, the morphology of birds of high mountain forest in National Natural Park Chingaza, Colombia.
We compared four traits related to feeding, three to mobility, and weight; and compared them in different time periods
using variance analysis, for thirteen species with sample sizes bigger than five individuals. There was no overall trend for

all species, some on the feeding traits varied (decrease), while some of the mobility traits increased. When analyzed by
ecological groups such as guild, insectivores differ in time in relation to feeding traits, but not mobility. While if analyzed by
habitats dependence, those more closely related to forest differ, along with those that do not have a strong dependence of
this ecosystem. During the time span of the analysis, the area has not being subject to habitat modifications, however based
on climatic stations in the area, there has being a significant increase in the mean monthly temperature. Variations found in
the morphological features, could represent plasticity to climatic variability, pondering the question as to what degree are
this populations and communities able to rapidly response to global changes.

Shannon Murphy’, Mark Erdmann?, Joshua Drew"
'Columbia University, NY, USA; *Conservation International, Auckland, New Zealand

Satellite tracking reef manta rays (Mobula alfredi) to inform conservation management

The reef manta ray, Mobula alfredi, is a charismatic species that has captured the attention of people all over the world. This
species of ray is popular among divers and tourists because of its large size and habit of appearing in groups. Recently, there
has been an increased demand in Asian fish markets for manta ray gill plates, thin cartilage filaments used by the ray to feed,
due to cultural beliefs that gill plates have medicinal properties. Manta rays only produce one or two pups at a time, have
slow maturation times, and tend to aggregate in large groups. These factors make ray populations vulnerable to pressures
from local fisheries. Gonubalabala is a remote island situated off of Milne Bay, Papua New Guinea, that is home to an under-
studied aggregation of manta rays. My research objective is to characterize the movement of manta rays around Milne

Bay using satellite telemetry to inform conservation management. | hypothesize that there will be a clear spatial pattern

of movement of this population of manta rays around Milne Bay. Additionally, | predict that areas which rays visit more
frequently will be associated with cleaning stations or predictable plankton feeding sites. If there is a clear spatial pattern
of movement, one or multiple community-based marine protected areas (MPAs) could be developed to specifically protect
areas where mantas spend considerable amounts of time. Preliminary results show that there is a clear spatial pattern of
movement and a previously unknown manta ray site has been discovered.

Mabhi Puri*?3, Arjun Srivathsa®?3, Imran Patel3, Krithi Karanth*34, N.Samba Kumar3
'Wildlife Conservation Society-India Program, Karnataka, India; *University of Florida, FL, USA; 3Centre for
Wildlife Studies, Karnataka, India; “Duke University, NC, USA

Examining large carnivore occurrence and conflict in central India

Protected areas are increasingly becoming nested in a matrix of varying land-use, resulting in isolated forest patches.
Consequently, conservation research is gradually shifting focus from insular habitats to larger landscapes, incorporating
human-dominated areas. This allows for studying species adaptability, dispersal barriers, and human-wildlife interactions.
Carnivores in India are a case in point. While leopards and sloth bears live in heterogeneous landscapes, tigers disperse
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through a matrix of forests and human habitations. Our study was conducted across a 7000 km2 Kanha-Pench forest
landscape in central India. We aimed to examine (1) patterns and determinants of distribution for the three species, using
single-species occupancy models, and (2) patterns of human-carnivore interactions, using multi-state occupancy models.
Data was collected through indirect sign surveys and questionnaire surveys of local residents. We estimated habitat
occupancy for tigers, leopards and bears at 56%, 75% and 80%, respectively. While livestock disturbance, human settlements,
and habitat edges due to fragmentation had a negative effect for all species, forest cover, landscape configuration, prey and
terrain heterogeneity positively influenced species occurrence. We also predicted probability of conflict with humans to be
50% for bears and over 80% for the felids. With large swathes of multi-use forests, open scrub, and grasslands at severe risk
of conversion for agricultural and industrial purposes, our study highlights the need for understanding ecology of carnivores
in human-dominated landscapes. This knowledge could contribute towards conservation planning, managing wildlife
populations outside reserves in general, and integrating wildlife-permeable habitats with the extant protected area network.

Diana Seecharran, Malissa Bijlall, Elford Liverpool
University of Guyana, Demerara-Mahaica, Guyana

Trends in the export of mammals, birds and reptiles from Guyana (2006-2015)

Guyana is known for its rich biodiversity and is actively involved in cross-border and international wildlife trade. Guyana’s
international wildlife data are collected by The Wildlife Division in Guyana. However, there is limited or no awareness of what
comprises Guyana’s international wildlife trade and data generated has not been comprehensively studied and analyzed.
This research investigated trends in Guyana’s international wildlife export for mammals, birds and reptiles from 2006

to 2015 and identified the most targeted species in each group. Approximately 400,000 CITES and non-CITES individuals
exported over the 10 years. The most exported group was reptiles followed by birds and then mammals. An average of 35
species of reptiles, 19 species of mammals and 24 species of birds were exported per year. The total amount of individuals
exported did not surpass their allocated quota during the period. The most exported species for each group were the Orange
winged parrot (Amazona amazonica), the Sakiwinki monkey (Saimiri sciureus) and Spectacled Caiman (Caiman crocodilus).
While efforts are made to protect and conserve wildlife, unsustainable harvesting practices and habitat destruction are the
major threats to wildlife.

Kristen Steele’, Caroline Garaway’, Matthew Gollock?
"University College London, London, UK; *Zoological Society of London, London, UK

Fishing the critically endangered eel: management for sustainability in the UK

Recruitment of European, American and Japanese eels (family Anguillidae) has declined precipitously over the last thirty
years.The IUCN Red List classes the European eel as “Critically Endangered” and the latter two as “Endangered”. Meanwhile,
these same species are highly sought after for human consumption, form a part of traditional cuisine in many countries and
achieve high market prices for fishers and buyers. Fisheries for these species are found around the world, including Europe,
Africa, Asia and North America. In response to top-down regulations, legal catches of these species have decreased, but
evidence from trade statistics and seizures of contraband eels, suggest that illegal trade has grown. This study focused on
the European eel fishery in the United Kingdom to identify management strategies that lead to better social and biodiversity
outcomes by reducing the motivation to engage in illegal activities. As a member of the European Union, the UK has been
subject to EU regulations on eel management, which are interpreted into national-level policies. In the past decade, these
regulations have become increasingly stricter, with limits on allowed fishing methods, a cap on the number of licenses and
a ban on exports outside the EU. In many places, the result has been a breakdown of localised co-management systems. |
used interviews and participant observation with key stakeholders, along with quantitative data analysis to understand

the changes in the fishery over time and identify instances of successful participatory management leading to socially and
ecologically sustainable outcomes.

Catherine Stolfi’, Emily Gotschalk’, Jessica Gregory’, Erika Higa? Katherine Cavanaugh?, Brigitte
Moneymaker
'NASA DEVELOP LaRC, VA, USA; 2NASA DEVELOP JPL, CA, USA

Water parameters affecting Mississippi oyster reefs using NASA earth observations
Commercially-harvested oysters are a significant ecological and economic driver in multiple coastal regions throughout
the world. In the last decade, the Mississippi Sound has seen a rapid decline in oyster reef production, especially in the years
following large ecological disturbances such as Hurricane Katrina in 2005 and the flooding of the Mississippi River in 2011.
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In partnership with the Mississippi Department of Marine Resources, the NASA DEVELOP team utilized remotely-sensed
products in order to develop a climatology and time series of specific water quality parameters that can have an impact

on oyster reef productivity. These parameters include salinity, sea surface temperature, chlorophyll-a, a DG (absorption

due to gelbstoff and detrital material), total suspended matter, and turbidity. The project utilized data from several Earth
observing satellites including Aqua MODIS, SMAP, Landsat 5 TM, Landsat 7 ETM+, Landsat 8 OLI and TIRS, MUR, plus the ESA
product Sentinel-2 MSI and SMOS. The results from this project could potentially assist the MDMR by providing products for
additional mapping and assessment of future oyster reef health and conservation in the Mississippi Sound. These products
will also allow the project partners to improve future management practices for species recovery and the creation of
additional oyster reefs.

Kaia Tombak’, Tyler Kartzinel?, Robert Pringle’, Daniel Rubenstein’
'Princeton University, NJ, USA; Brown University, RI, USA

Dietary flexibility and health indicators in zebras facing nutrient declines

Falling nutrient content in vegetation across the world has been documented as climate change progresses. This is thought
to be driven by increasing carbon dioxide concentrations in the atmosphere, allowing plants to take up more carbon for the
same amount of water loss because of the increased concentration gradient from the outside to the inside of a leaf. This
lowers the protein-carbohydrate ratio in plant tissues, a classic measure of nutritional value for herbivores. A component of
my thesis investigates the effects of nutrient availability on zebra populations. Zebras are important savannah herbivores
that improve pastures for other herbivores by removing old, tall grass, thus making way for fresh, nutritious grass. In
addition, the Grevy’s zebra is an endangered species that has been slow to recover from historical overhunting. It is therefore
important for us to understand how falling nutrient availability may affect these herbivores that already eat low-quality
food and may be vulnerable to further nutrient declines. | am using genetic techniques on dung samples to quantify the
contribution of various grass species to zebra diets at different sites, including semi-arid and mesic sites that differ in
nutrient availability,and | am tracking health indicators such as the body condition, parasite burden, and reproductive output
of individuals. | will present data on zebra diet flexibility and patterns in zebra health indicators across sites, seasons, and
years to draw inferences on how they may respond to future carbon dioxide increases.

Rachel Welt, Christopher Raxworthy
American Museum of Natural History, NY, USA

Delimiting Species of Madagascar’s Cryptic Endemic Iguanas (Opluridae)

Taxonomy is a fundamental component of conservation, as assessments, regulations, and management efforts frequently
operate on species units, and inaccurate taxonomies can mislead conservation work. Cryptic species (distinct species that
are morphologically indistinguishable), in particular, present problems for effective conservation. When not accurately
recognized, cryptic species are lumped into fewer nominal species, which can result in overestimates of population sizes
and ranges, the misidentification of required habitats, and underestimates of conservation risk. Opluridae are a family of
presumed cryptic iguanas endemic to the highly threatened arid and semi-arid habitats of Madagascar and the neighboring
island of Grande Comoro. Currently, this family comprises two genera (Oplurus and Chalarodon) and eight species, seven of
which are classified as ‘Least Concern’, with an eighth, recently described microendemic, awaiting conservation assessment.
Seven of these species are defined based on morphological differences alone but recent molecular analyses have suggested
the potential for cryptic species. Thus, comprehensive species delimitation analyses are warranted. We combine subgenomic,
morphological, and spatial data across a broad sampling of Opluridae to define species boundaries. Preliminary results
suggest that Opluridae may consist of nearly twice as many species as are currently recognized, which would have major
implications for our understanding of species distributions, population sizes and health, and the condition of their habitats.
Following a taxonomic revision, we will reassess the conservation statuses of all Opluridae species, and identify required
habitats, in order to advise effective management of this unique iguana lineage.

Jamin Wieringa, Bryan Cartsens, H. Lisle Gibbs
The Ohio State University, OH, USA

Trace elements as a method for sourcing migratory tree bats

Renewable-energy production from wind turbine facilities has recently expanded in the US. This has benefits in reducing
production of greenhouse gasses but has negative impacts through increased mortality of tree-roosting bats due to
turbine strikes. A key question that would guide management activities is whether bats that are killed are primarily from
local populations or migrants. This requires developing methods for sourcing bats using biomarkers. Here we describe an
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evaluation of the use of trace element analyses in bat fur to identify bats killed at wind facilities in the eastern and mid-
western US as being migrants or from local populations. This is based on the idea that the concentration of trace elements
in their fur is related to the amount of trace elements present in the soil, which is highly variable across large spatial scales.
Using this information, we explore the feasibility of linking trace element profiles from individual bats with trace element
reference maps to provide better estimates of the source regions of bats. We used ICP-OES to determine the concentration
of multiple trace elements in fur,and compared this to publicly available soil trace element concentrations for the US and
Canada. We then used a Bayesian probabilistic framework to produce likelihood-of-origin maps for each element for each
individual bat, and combined elements using a Bayesian posterior probability framework. Overall, using trace elements may
provide a novel way to source migratory bats.
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