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Abbasi Ghadikolaei, Hodeis (researcher's club islamic Azad university Iran); Abbasi Ghadikolaei,
maryam (PNU university, Qaemshar, Iran)
The Systematic reviewed and the specimens of Muraenidae in the Persian Gulf and Oman Sea's

Iranian waters

Species belonged to Muraenidae family from Anguiliformes order was apart of fish fauna in the Persian
Gulf and Oman Sea. It has ornamental, commercial and nourishing value. This research revising the
samples classification and systematic specimens of Muraenidae in south coast of Iran such as: Bushehr,
Chabahar, Bandar Abbas, Bandar lengeh and the rest from museums, universities and research centers
in Iran (Fishing area51) form2007-2008.The whole Ichthyology valid published references in this area
were considered. The result showed that:

Among 27 eels samples 13 samples are in Muraenidae family's. Gymnothorax undulates is a native
specie in Iranian Sea zone and seven samples as: Gymnothorax sp, Gymnothorax kidako, Gymnothorax
phasmatodes, Gymnothorax johnsoni, Rhinomuraena quaestia and Strophidon sathete were record and
reported for the first time in the Persian Gulf and Oman Sea's waters.

Key words: Muraenidae, Taxonomic, Revising specimens, Persian Gulf, Oman Sea

Accary, Claudine (Lebanese University); Sadek, Riyad (Biology Department, American University of
Beirut, P.O.Box 11-0236, Riad El Solh 1107 2020, Beirut, Lebanon; (rsadek@aub.edu.lb)., Canada);
Hraoui-Bloquet, Souad (Faculty of Sciences Il, Lebanese University,, Fanar, Lebanon); Hleihel, Walid
(4Faculty of Sciences, Kaslik University, Jounieh, Lebanon. walidhleihel@usek.edu.lb, Canada); Fajloun,
Ziad (Azm Center for the Research in Biotechnology and its Applications, Lebanese University, EI Mittein
Street, Tripoli, Lebanon. (zfajloun@ul.edu.lb), Canada)

Preliminary proteomic analysis anti-bacterial and anti-aggregate activities of the crude venom of
the Lebanon Viper Montevipera bornmuelleri.

Venoms of Viperidae snakes represent a source of efficient bioactive components that have already led
to the development of several new drugs. Here, we describe a first proteomic analysis of the venom of
Montevipera bornmuelleri, from the Lebanese mountains. We analyzed the content of the venom through
Liquid Chromatography coupled to Electrospray lonisation Mass Spectrometry (LC-ESI-MS) techniques
and identified some bioactive molecules included in the crude product. Sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE) was used to separate proteins according to their
electrophoretic mobility. Sephadex G-75 gel filtration was used for the elution of different molecular size
components and LC-ESI-MS for the analysis of different fractions collected. Using these methods, we
have accumulated much data on molecular masses and retention times and demonstrated the presence
of PLA2, serine protease proteins, metalloproteases, bradykinin peptides and C-type lectin toxins. The
anti-bacterial activity of crude venom and different fractions collected after Sephadex gel filtration, were
studied on three bacterial strains: Escherichia coli , Pseudomonas aeruginosa and Staphylococcus
aureus . However, the highest antibiotic effect of the crude venom was observed against Staphylococcus
aureus . The effect of crude venom on bleeding and/or platelet aggregation on blood and citrated plasma
was investigated showing an anti-aggregate effect on human platelets. This could be associated with
various compounds disrupting hemostasis and leading to hemolysis of blood. Finally, our work will lead
to development of an approprite methodology for characterization of a new therapeutic molecule of
natural origin.



Acufia-Gomez, Paola (CEQUA); Ovando-Pacheco, Fernanda; Figueroa-Delgado, Tania (CEQUA,
Canada); Garcia-de-Leon, FJ (CIBNOR, La Paz, B.C.S., Mexico)

Preliminary mitochondrial DNA sequences for study of geographic structure hakes reveal
surprising similarity of Merluccius australis and M. productus

Though southern ( Merluccius australis ) and long tail hakes ( Macruronus magellanicus ) have similar
distributions ( Southeast Pacific and Southwest Atlantic of southern Chile and Argentina), published
assessments of genetic structure indicate a strong level of differentiation among populations of southern
hake but little or no geographic structure for long tail hake. Being interested in evaluating this conflict we
began to sample individuals of both species in Punta Santa Ana in the Strait of Magellan with the intent of
analyzing diverse genetic markers. Our first preliminary sample provided partial sequences of three
mitochondrial genes (COI, Cyt b and 16S ARN) of both species that we compared to sequences
deposited in Genbank. Surprisingly, our southern hake COIl sequences showed a high degree of similarity
with Pacific hake ( Merluccius productus of the Pacific coast of North America). We discuss these
preliminary results and our future research plans in the context of the old hypothesis that Pacific and
southern hakes may represent the same species, at least in the Patagonia region.

Adams, Cory (Southern Research Station); saenz, daniel (US Forest Service, hacogdoches, TX, United
States)

Leaf litter of invasive Chinese tallow (Triadica sebifera) negatively impacts anuran hatching
success and hatchling size

Chinese tallow ( Triadica sebifera ) is an aggressive invasive tree species found in the southeastern
United States and California. It has been documented that Chinese tallow has increased in abundance as
much as 500 percent in parts of its invaded range, in just the last two decades. It has the capability of
producing monocultures, which can be in or near wetlands that are utilized by breeding amphibians. The
purpose of this study was to determine if Chinese tallow leaf litter affects hatching of a common anuran,
the southern leopard frog ( Lithobates sphenocephalus ) , when compared to leaf litter of native tree
species. In the lab, Chinese tallow and red maple ( Acer rubrum ) reduced hatching success of L.
sphenocephalus eggs. Water containing Chinese tallow and red maple leaf litter had lower pH and
dissolved oxygen than other treatments. The reduced hatching success we observed could be due to
these effects. We suggest that Chinese tallow could have a much greater impact than native species that
produce similar hatching success, since Chinese tallow can occur in much higher densities than native
species. We also observed that hatchlings from eggs exposed to Chinese tallow leaf litter were
significantly less developed at hatching and significantly smaller in total length than other treatments. As a
result, Chinese tallow leaf litter may reduce hatching success of amphibian eggs as well as significantly
impact development leading into the larval stage.

Adams, Dean (lowa State University)

Rates of morphological evolution in Plethodon salamanders

Characterizing the pace of evolutionary change is essential for understanding how morphological, and
ultimately, biological diversity is generated and maintained. Frequently, likelihood-based approaches are
utilized to quantify evolutionary rates for phenotypic traits in a phylogenetic context, which are then used
to identify shifts in evolutionary rates along a phylogeny, or to compare evolutionary rates between two or



more clades. However, comparisons of evolutionary rates between ecologically-relevant traits remain
uncommon, because likelihood approaches for evaluating such patterns have only recently been
developed. In this study | compared evolutionary rates for several ecologically-relevant morphological
traits in Plethodon salamanders. | obtained linear measurements for three phenotypic traits (head
length, forelimb length, and body width) from 311 adult individuals, representing 44 of the 45 species of
eastern Plethodon . Two of these traits (head length and forelimb length) are elated to competitive
interactions, which in Plethodon are often mediated through aggressive displays, biting, and differential
prey acquisition. Thus, prior work on Plethodon suggest the hypothesis that morphological traits
associated with species interactions may have elevated rates of evolution as compared to other
phenotypic attributes. Using amulti-gene, time-calibrated phylogeny for the genus | estimated the
evolutionary rate of change for each of the three traits. | then used likelihood methods to determine
whether or not these traits evolved at similar evolutionary rates. Likelihood ratio tests and AIC
comparisons revealed that both head length and forelimb length displayed considerably higher
evolutionary rates relative to body width, but the evolutionary rates for these two traits were not
distinguishable from one another. These findings suggest that different morphological traits in Plethodon
evolve at distinct evolutionary rates. Additionally, because head length and forelimb length are related to
aggressive encounters, these observations are consistent with the hypothesis that interspecific
interactions in Plethodon may increase the evolutionary rate of traits important for such encounters,
which subsequently contributes to the morphological diversification of the group.

Adams, Michael (US Geological Survey); Muths, Erin (USGS, Fort Collins, United States); Corn,
Stephen (US Geological Survey, Missoula, MT, United States); Grant, Evan; Miller, David (USGS, Laurel,
United States)

Trends in Amphibian Occupancy in the US: Data from the Amphibian Research and Monitoring
Initiative

The monitoring component of the Amphibian Research and Monitoring Initiative (ARMI) is a US network
of independent research projects that each include a temporal element. Each project has its own
methods and objectives but all use statistically unbiased analytical methods to estimate either the
probability of site occupancy by amphibians or abundance of amphibians at the sites. As of 2011, ARMI
had accumulated 635 estimates of occupancy for 118 time series where a time series is a temporal
sequence of occupancy estimates for a species at a monitoring area. Each of these estimates applies to
a defined range of inference that typically covers 10s to 100s of potential amphibian habitat units. Each
project requires multiple surveys of a subset of units within the range of inference so that the probability of
detecting a species that is present can be incorporated into an estimate of occupancy. ARMI has 39
monitoring areas across the U.S that produce occupancy estimates for 50 species of amphibian. Time
series range from 2 to 9 years. In aggregate, these data represent the most comprehensive and
gquantitative data on amphibian trends across the US. Overall, ARMI estimates that the probability of site
occupancy for the amphibians monitored has declined 4.5% (95% CI = 1.2 — 8.0) annually since 2002.
The individual trends are variable but 61.8% (73 of 118 time series) show a declining trend. The species
and places monitored were chosen for various reasons related to local objectives so are not necessarily
representative of other species and places. In some cases, species were chosen for study because of
concern for their conservation status but, overall, there does not seem to be a bias towards selecting
species that are threatened. Instead, ARMI projects often monitor a suite of species that occur in a
particular habitat. We note that ARMI began after some of the severe declines in the US are thought to
have occurred. While the primary objective of ARMI is not to provide broad trend information, ARMI data
are a unique resource in the ongoing global assessment of amphibian decline.



Agorreta, Ainhoa (The Natural History Museum, London (UK); University of Navarra (Spain)); Ruber,
Lukas (Natural History Museum, Bern, Switzerland)

Are there limits in phylogeny reconstruction in gobioid fishes?

Multilocus phylogenies are increasingly used to reconstruct the Tree of Life. However, there is also a
realization that some nodes in the Tree of Life remain unresolved even using multilocus approaches, and
that adding more data in some cases can result in an increased level of systematic error leading to a
convergence on erroneous phylogenies with strong statistical support. An important factor regarding the
prospects of accurately reconstruct a phylogeny is stemminess, the relative length of internal versus
external nodes. It is thought that accurate phylogeny reconstruction of trees that show short internal
branches and long terminal branches due to ancient speciation events closely spaced in time may be
extremely hard or impossible due to a combination of two factors: (a) the presence of short internal nodes
supported by few synapomorphies and (b) long terminal branches showing a high frequency of
homoplastic characters. The percomorph order Gobiiformes ( sensu Wiley and Johnson 2010) comprises
over 2200 species worldwide that are found in most freshwater, brackish, and marine environments, and
show a spectacular variety in morphology, ecology, and behavior. The accuracy of previous phylogenetic
studies might have been affected by episodes of ‘explosive radiations’ in some parts of the tree
characterized by exceedingly short internal branches, e.g., Thacker (2009) for Gobiiformes based on
mitochondrial DNA (see also Riber and Agorreta (2010)) and Thacker and Roje (2011) for Gobiidae
based on mitochondrial and nuclear data. We have assembled a large data matrix of three mitochondrial
and three nuclear genes for representatives of the major lineages of gobies (about 250 terminal taxa) to
ask whether episodes of rapid radiation obscure phylogeny reconstruction in this group.

Ahmadzadeh, Faraham (Zoologisches Forschungsmuseum Alexander Koenig); Flecks, Morris
(Zoologisches Forschungsmuseum Alexander Koenig, Bonn, Germany); Carretero, Miguel A. (CIBIO,
Centro de Investigacdo em Biodiversidade e Recursos Genéticos, Universidade do Porto, Canada);
Boéhme, Wolfgang (Zoologisches Forschungsmuseum Alexander Koenig, Canada); llgaz, Cetin (Dokuz
Eyllil University, Canada); Engler, Jan O. (Zoologisches Forschungsmuseum Alexander Koenig,
Canada); Harris, D. James (CIBIO, Centro de Investigacdo em Biodiversidade e Recursos Genéticos,
Universidade do Porto, Canada); Roédder, Dennis (Zoologisches Forschungsmuseum Alexander Koenig,
Canada)

Ecological diversification, range and Grinellian niche evolution in a lizard radiation

Diversification and fast radiation is well documented in lacertid lizards. In the framework of this study, we
investigated the relationship between niche evolution and phylogeny in a wide spread clade of Green
Lizards of the Lacerta media - and trilineata -groups. A fossil-calibrated, dated phylogeny, based on
three mitochondrial genes including all species of Lacerta s. str., identified several evolutionary lineages
within this clade. These are in concordance with current subspecies taxonomy in case of the L. media -
group, whereas the L. trilineata -group (including L. pamphylica ) consists of only three major lineages.
Species distribution models were generated for each lineage and combined with the phylogeny to
reconstruct ancestral climate niches. All extant lineages (i.e. species) are associated with humid climates,
but there is extensive variation in their climatic niches implying pronounced shifts in climatic niche
dimensions. Basically, the studied taxa are adapted to two kinds of main climatic conditions. While L. (m.)
media , L. (m.) ciliciensis , L. (m.) isaurica , and to some extent L. (t.) dobrogica are occurring in
mountainous or continental climates, they are missing in the Mediterranean climatic zone, where the
remaining species are distributed. Taking into account the divergence time between taxa and geological
events in Anatolia, it appears that first mountain formation caused the fragmentation of the hypothesized



ancestral species and later the process of cladogenesis was completed by the Quaternary climate
oscillations. Phyloclimatic reconstructions based on each species’ available climate space transformed in
orthogonal principal components (PCs) indicate divergent evolution within subclades and convergent
evolution among clades and less niche conservatism. However, this pattern was not evident in each
major niche axis. For example, PC2 was dominated by precipitation of the coldest quarter and the
phyloclimatic reconstruction based on this PC exhibits greater differences among clades than within
clades. This indicates a higher degree of niche conservatism and reflects especially the adaptation of the
sister species L. (m.) media and L. (m.) ciliciensis to continental climates with cold winter temperatures
and relatively moderate precipitation occurring mostly in summer.

Akcali, Chris (Hendrix College); Harper, George (Hendrix College, Canada)

Mimicry in Cemophora coccinea

Batesian mimicry occurs when a palatable species mimics the color pattern of a dangerous species and
thereby benefits from a predator’s instinctual avoidance of the mimicked color pattern. The non-
venomous scarlet snake, Cemophora coccinea , is presumed to be a Batesian mimic based on the fact
that its red, white, and black body bands closely resemble the red, yellow, and black body bands of the
eastern coral snake, Micrurus fulvius , and the Texas coral snake, Micrurus tener , with which it co-
occurs. Previous research on another putative Batesian mimicry complex (Scarlet Kingsnake,
Lampropeltis elapsoides , and M. fulvius ) shows that the resemblance between models and mimics is
highest at the edge of the model’s range (edge sympatry), lower in regions where the model is abundant
(deep sympatry), and lowest where the mimic occurs in the absence of the model (allopatry) as predicted
by Batesian mimicry theory. To determine whether C. coccinea varies in its resemblance to M. fulvius
and M. tener in a similar manner, a morphometric analysis of all three species was conducted.
Photographs of preserved C. coccinea (665), M. tener (324), and M. fulvius (242) collected throughout
the geographical range of each species were taken. Measurements of the width of each band on the
dorsum of each snake from the snout to the cloaca were taken. These measurements were then used to
compute the proportion of the snake’s dorsum that is red, black, and white/yellow. Over the entire
geographical range, the color pattern of C. coccinea was more variable than the local models. However,
when specific pattern characteristics (proportion of color, band number, band width, etc.) were compared
between C. coccinea and their local model (either M. tener or M. fulvius ), there was weak overlap
between most pattern characteristics. Contrary to previous research on other putative Batesian mimicry
complexes, the results suggest the possibility that the color pattern of C. coccinea may not be mimetic.

Alam, Mohammad Shafiqul (Hiroshima University); Islam, Mohammed Mafizul (Hiroshima University,
Canada); Khan, Md. Mukhlesur Rahman (Bangladesh Agricultural University, Canada); Hasan,
Mahmudul (Hiroshima University, Canada); Wanichanon, Ratanasate (Department of Anatomy,
Phramonkutklao Medical College, Rajawithi Rd., Bangkok 10400, Thailand, Canada); Sumida, Masayuki
(Hiroshima University, Canada)

Postmating isolation among six species of three genera (Hoplobatrachus, Euphlyctis and
Fejervarya) from the family Dicroglossidae (Anura), with special reference to spontaneous
production of allotriploids

The nature of species evolution and speciation process is an important step to evaluate species
delimitation, contemporary integrative taxonomy and other biological aspects. According to biological



species concept, reproductive isolation is an important property, and in the present study we performed
laboratory experiments using six species from three genera ( Hoplobatrachus , Euphlyctis and
Fejervarya ) of the family Dicroglossidae to explore the postmating isolation among dicroglossid frogs.
We found gametic isolation among these genera ( Fejervarya , Euphlyctis and Hoplobatrachus )
although the intergeneric hybrids between female E. cyanophlyctis and male H. chinensis were inviable
at tadpole stage, and the hybrids between female E. cyanophlyctis and male H. tigerinus were inviable
at the hatching stage, showing complete hybrid inviability between

these two genera. Almost, all interspecific hybrids between female H. tigerinus and male H. chinensis
died of underdevelopment at the tadpole stage, whereas several hybrids developed normally, and
survived to maturity. Chromosomal observations and mtDNA and allozyme analyses confirmed that
these mature hybrids were allotriploid consisting of two maternal genomes and one paternal genome. The
present results suggest that the allotriploids were produced spontaneously, and histological observations
confirmed their sex as sterile males. Furthermore, we also investigated the molecular relationships among
H. tigerinus , H. chinensis and their hybrids by mitochondrial Cyt b , 12S and 16S rRNA gene analysis.
The maternal inheritance mode of mitochondrial genomes was retained in the hybrids. Finally, the results
advocate that hybrid sterility is frequent in interspecific hybrids than hybrid inviability in intergeneric
hybrids. We also speculate that allotriploids may be possibly produced via hybridization in the nature that
might occur among the cryptic species of the genera studied in the Indian subcontinent. Further additional
detailed study is needed to elucidate the polyploidization process.

Alatoom, Mohammad (UNDP)

Movement patterns and habitat use of soft-released translocated spur-thighed tortoises, Testudo
graeca

Abstract Wildlife translocations, the deliberate movement of animals from one part of their distribution to
another, are increasingly used as a conservation method for the reestablishment of rare and endangered
species. The objective of this study was to examine the movement patterns and macro- and microhabitat
use of translocated and resident spur-thighed tortoises. This translocation was considered a soft-release
as the tortoises were forced to be relatively inactive due to their being released at the beginning of the
aestivation season. Our results suggest that forced aestivation soft-releases may succeed in reducing
dispersal by forcing spur-thighed tortoises to spend time at the release site as the majority of translocated
tortoises had similar activity range sizes and movement path tortuosity as resident tortoises. Spur-thighed
tortoise conservation will require protecting habitat at multiple scales, with the remaining native forests in
the country of Jordan being important to the spur-thighed tortoise during the activity and aestivation/
hibernation seasons, as this macrohabitat was used significantly more than the human-modified habitats.
Microhabitat structures such as leaf litter and availability of large stones may also be especially important
in human-modified landscapes, as these microhabitats may help reduce the effects of habitat
degradation.



Albe, Monica (Museum of Vertebrate Zoology, UC Berkeley); Spencer, Carol (Museum of Vertebrate
Zoology, Berkeley, CA, United States); Cicero, Carla; Trapaga, Ann (Museum of Vertebrate Zoology, UC
Berkeley, Berkeley, United States); Koo, Michelle (Museum of Vertebrate Zoology, UC Berkeley,
Berkeley, CA, United States)

Engaging Students in Hands-On and Project-Based Learning: Using Specimen Preparation As An
Educational Tool in the Museum of Vertebrate Zoology Undergraduate Program

Any zoological researcher or institution that has long-term projects and research goals should be
concerned with the creation of a scientific legacy and with training the next generation of scientists. In a
recent New York Times article “Why Science Majors Change Their Minds,” the problem of retention of
science majors in top institutions was emphasized. Although project-based learning has been found to be
more effective than lectures in engaging students and in teaching them the scientific method, few
institutions have found ways to implement it on broader scales. Project-based learning that directly
involves students in research takes time and resources, and thus many institutions struggle to find ways
to increase the number of students involved without compromising the quality of data collection and
analysis. And yet, if we find more ways to engage students in science, it will benefit our long term goals
as zoologists as well as science in general. In response to this challenge, the Museum of Vertebrate
Zoology (MVZ) has created a tiered system of learning, with introductory museum courses that allow for
entry level students with no previous knowledge of zoology to learn the basics of vertebrate anatomy and
evolution, specimen preparation, and gathering quality data in a supportive, hands-on learning
environment. From there, MVZ undergraduate students can pursue molecular or specimen-based lab
work, field work, and eventually, their own independent research projects. The MVZ Undergraduate
Program has over 120 students involved each semester, with a high rate of student retention. In 2008, it
won the UC Berkeley Education Initiatives Award. This poster will present the MVZ approach to
undergraduate education, specifically highlighting our specimen preparation lab, which benefits the
students, the museum, and the broader University. Our program also increases undergraduate
awareness about the scientific method and possible career paths in organismal biology and museum
science.

Albert, Kristin (University of Arizona); Parker, Mickey; Goode, Matt (University of Arizona, Canada)

Potential effects of military aircraft operations on the Flat-tailed Horned Lizard (Phrynosoma
mcallii)

Vulnerability of the Flat-tailed Horned Lizard (FTHL; Phrynosoma mcallii ) due to habitat loss and
degradation is an ever-growing concern. A fragment of their current limited range may be further
threatened with the construction of the Joint Strike Fighter (JSF) Auxiliary Landing Field on the Barry M.
Goldwater Range (BMGR) in Yuma County, Arizona, USA. Here we present findings from Year 1 of a
planned 4-year study conducted on behalf of Marine Corps Air Station-Yuma. The study was designed to
evaluate broadly utilized FTHL mitigation measures. We estimated FTHL abundance from ten four-
hectare mark-recapture plots, situated along paved roads, lizard-barrier fences, power lines, and near the
end of planned runway locations of the JSF airfield. We used scat plots, scat transects, and live captures
on mark recapture plots as indices of FTHL relative abundance. We used radiotelemetry to track and
monitor 27 individuals to determine how roads and traffic may have an effect on movements and home
ranges. This will allow us to examine potential changes resulting from traffic increases once the facility
becomes operational. We also conducted road cruising surveys on 4551 miles of paved road in the FTHL
habitat area within BMGR. In addition to FTHLs, we recorded the total number of live reptiles
encountered, as well as avian and mammalian predators. We will compare road-kill data to natural



mortality in a modeling framework. This first year of the study enabled us to collect baseline, pre-
construction data to compare to post-construction data. In addition, we were able to refine techniques on
this cryptic, difficult-to-study species. We have purposely taken a detailed natural history approach to
better understand the ecology of FTHLs and to interpret our results in this context.

Alexander, Graham (University of the Witwatersrand); Maritz, Bryan (University of the Witwatersrand,
Canada)

Movement Patterns and Behavior of an African Viperid, Bitis arietans

Ambush-foraging snakes rely on crypsis and surprise to capture prey and avoid predators. Thus, many
ambush-foraging snakes are well camouflaged and highly sedentary. However, they must move in
response to certain cues: they leave lie-ups after shedding, defecation, during mate-seeking, after being
discovered by prey, and when the site proves to be unproductive or risky. Bouts of movement represent
periods of greatly-increased risk of predation, and activity patterns are thus likely to be under intense
selective pressure. We quantified the frequency and distance moved by Puff Adders ( Bitis arietans) in
relation to season and sex, over a 27-month study. We also quantified the proportion of time that snakes
spent moving, resting, basking and in ambush. Bitis arietans is a widespread, abundant, highly
venomous viperid, making it one of the most medically-important snakes in Africa. We tracked 30
telemetered Puff Adders and located snakes every 2.45 days on average, resulting in a total of 2686
behavioral observations. Puff Adders spent more than 90% of their time on the surface, usually under
grass or leaf litter, and only rarely entered termitaria, mainly during the fire season. We assessed the
sensitivity of our measures to sampling frequency by resampling our database and corrected our
measures of Mean Daily Displacement (MDD) and frequency of movement accordingly. Sampling
regime had a significant effect on movement estimates; in comparison to a daily sampling regime,
sampling every 2.45 days underestimated MDD by 30% (and as much as 51% in mate-searching males)
and movement frequency by 19%. Corrected MDD was 112.3 m.day -1 for males during the mating
season, but dropped dramatically to 10.1 m.day -1 for males and females during all other seasons.
Corrected frequency of movement was low, with snakes moving every 4.7 days on average. Puff Adders
spent 68% of their time resting; 16% in ambush, and 11% basking. Males spent a greater proportion of
their time moving (6%) than did females (2%). All behaviors showed significant trends in seasonality. The
emergent pattern is one of Puff Adders as sedentary animals that move primarily during the mating
season in autumn. Our study reveals the potential impact of sampling regime on measures of movement,
and we propose that researchers explicitly account for such effects by reporting measures of
displacement and movement frequency adjusted to a daily sampling regime.

Alford, Ross (James Cook University); Richards, Stephen (Museum and Art Gallery of the Northern
Territory, Darwin, NT, Australia); Rowley, Jodi (Australian Museum, Sydney, N, Australia); Iwai, Noriko
(University of Tokyo, Seto, 29, Japan); Roznik, Elizabeth (James Cook University, Townsville, Q,
Australia)

Behavior and ecology of steam-associated frogs and tadpoles of Australian tropical rainforests

Most of the endemic aquatic-breeding frogs of Australian tropical rainforests are associated with streams.
We have studied the behavior and ecology of these species intensively since the late 1980s. Although
these species are commonly thought of as “stream-dwelling frogs,” the strength of their association with
streams varies widely within and among species. Males of most species can be found near streams in all



seasons, but females tend to spend more time near streams during the summer wet season. Some
species actually spend substantial proportions of their time in or near the water, while others regularly
venture into the forest, some spending extended periods well away from streams and in the forest
canopy, and rarely contacting water. Males and females of the same species can behave quite
differently, and there can be large differences among individuals of the same species and gender.
Because of these behavioral differences, the actual thermal and hydric environments frogs experience
differ widely among species and vary greatly within species. These differences are likely to affect their
vulnerability to a variety of threats, including chytridiomycosis and climate change.

Stream-associated species have extended breeding seasons concentrated in the summer wet season.
Tadpoles of all species can be present in streams throughout the year. Because of their extended
breeding seasons, multiple distinct cohorts of tadpoles of some species can be present; for example a
spring cohort can be approaching metamorphosis in late summer, while an autumn cohort that will
overwinter as tadpoles are just beginning growth and development. Different cohorts experience very
different physical and biological environments, and can undergo complex inter- and intra-specific
competitive interactions. This does not end at metamorphosis; postmetamorphic frogs belonging to
different cohorts must encounter very different environmental challenges.

Australian tropical rainforest streams are usually very oligotrophic. Tadpoles are often the dominant
omnivorous consumers, and their feeding activities can be an important source of the fine particulate
organic material and regenerated mineral nutrients used by other consumers and producers. Because of
this, reductions in the density and diversity of tadpoles caused by frog declines are likely to have negative
effects across a wide range of freshwater taxa.

Allen, Katherine (University of South Carolina);

Evaluation of fisheries induced changes in effective population size and genetic composition in
gag grouper (Mycteroperca microlepis)

Over the last two decades, molecular data has gained recognition as a valuable component to the
development of effective management plans for commercially harvested fish species. This is due, in part,
to the growing body of evidence that the genetic effective population size (N e ) is often several orders of
magnitude smaller than the census size (N c) for many species. A reduced N e may correspond with a
decrease in genetic diversity and/or lower reproductive capacity, which both have important
management implications. In protogynous species ( females transition to male at a certain age/size) t he
discrepancy between N e and N c is likely exacerbated by overfishing, where size selective fishing has
been shown to alter sex ratios. Here we employ molecular data (8 microsatellite loci and a 204bp
fragment of the mitochondrial control region) to assess the impact that extensive, directed fishing efforts
have had on the genetic diversity and effective population size of gag grouper (Mycteroperca microlepis ),
a protogynous species commercially harvested in the South Atlantic and Gulf of Mexico. Samples from
two time periods (1993 — 95 and 2009 — 10) are analyzed in order to quantify potential temporal changes
over the past ~15 years.
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Allen, Larry G (ASIH; AES); Andrews, Allen (NOAA Fisheries, Aiea, HI, United States)

Bomb radiocarbon dating and estimated longevity of Giant Sea Bass (Stereolepis gigas)

In January 2010, a massive giant sea bass (500 lbs, 227 kg; near maximum reported size of 557 Ibs,
253 kg) was captured off Santa Cruz Island by commercial gill-netters. This specimen presented a unique
opportunity for a first-time estimation and validation oflongevity for the largest nearshore teleost of the
northeastern Pacific. A transverse section of the sagittal otolith produced consistent counts of 62 opaque
annuli along two different axes of the ventral sulcus region, translating into an estimated birth year of
1948. This age estimate was supported by measurements of radiocarbon ( 14 C) in the other sagittal
otolith core (within the first year of growth), relative to A 14 C reference records used for bomb
radiocarbon dating. Two otolith core samples produced A 14 C values that were classified as pre-bomb
(prior to ~1958-59), indicating a minimum lifespan of 51 years. It is possible that giant sea bass can
normally live more than 60 or 70 years, but a previous estimate of up to 100 years remains unfounded.

Allison, Allen (Bishop Museum);

Patters of Distribution and Diversity of Pacific Reptiles

The tropical Pacific region (Micronesia, Melanesia and tropical Polynesia) is inhabited by at least 389
species of lizards and 151 species of snakes, including the sea snakes. Most of these are from the island
of New Guinea which includes 222 species of lizards (150 endemic) and 128 species of snakes (55
endemic). The remaining species are mostly found on the high Melanesian islands of the southwest
Pacific, including the Bismarcks: 35 lizards (3 endemic), 21 snakes (5 endemic); Solomon Islands 54
lizards (15 endemic), 19 snakes (4 endemic): Vanuatu: 25 species (8 endemic), 11 snakes (0 endemic),
New Caledonia: 84 lizards (76 endemic), 19 snakes (3 endemic); and Fiji: 25 lizards (9 endemic), 4
snakes (1 endemic). There are 42 lizards (19 endemic) and 11snakes (4 endemic) occurring in the
geographically dispersed islands of Micronesia. Patterns of distribution and diversity of the Pacific reptile
fauna are closely related to the geological and tectonic history of the region. Asexpected species richness
and endemism is highest on the high islands of the Pacific, where there have been impressive radiations
of species, but recent work has demonstrated that some of the widely distributed taxa are members of
species complexes and that patterns of distribution and diversity are much more complicated than
originally thought.

Almeida Santos, Selma (Instituto Butantan); Kasperoviczus, Karina (University of Sdo Paulo, Canada)

Copulatory plugs in Neotropical viperid snakes

Copulatory plugs or vaginal plugs, by which males occlude the female reproductive tract, may be an
example of a trait that has evolved under the selective pressure of sperm competition. Besides
precopulatory combats and establishment of mating hierarchies, there are different methods to prevent
sperm competition to occur including a copulatory plug, uterine muscular twisting or chemically induced
deterioration of the previous males’ sperm. The plug has been interpreted as a sexually-selected
adaptation to reduce sperm competition by preventing re-mating of copulated females or provide
pheromonal cues to discourage courtship by rival males or to decrease receptivity by females. Here, we
report for the first time the occurrence of gelatinous copulatory plugs in several species of Neotropical
viperid snakes of the genus Bothrops. Observations were obtained directly after mating in nature.
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Additional data for copulatory plugs in B. moojeni , B. neuwiedii and B. jararaca were obtained from
preserved specimens in museums. In the field, copulatory plugs in the vagina entrance were observed in
B. alcatraz and B. insularis females. Male Bothrops deposited a thick gelatinous plug that harden and
adhere firmly inside the female cloaca and occluded both vaginal openings. The presence of copulatory
plug probably is indicative of recent mating. Literature suggests that the plug remains in the vagina for 2
to 4 days and is then expelled by the female. Movements by the female expel the plug and possibly force
to sperm into the oviducts. However, most preserved females checked remained with plugs.

Dissection indicates that the plug occupies the urodaeum, anterior to the openings of both the ureter and
the intestine. The plug is composed of two sections: a firm, translucent plug matrix and opaque, creamy
white, sperm dense fluid that covers the oviductal orifices and extends into the uterus and possibly blocks
both oviducts. In genus Bothrops , the induction of oviductal muscular contraction by semen may
function as mating plug.

Several hypotheses for the function of plugs are discussed:

(i) plugs function as “chastity belts”; (ii) plugs reduce female attractiveness to rival males and (iii) “sperm
protection” function of male postcopulatory mate guarding in squamate reptiles.

Alshammari, Ahmed (University Of Hail);

Reptiles of the Faid Protected Area, Ha'il region, Saudi Arabia

A reptile survey was carried out in the Faid protected area, Ha'il region, Saudi Arabia from January to
December 2011. The protectorate occupies 3200 km 2 , and lies between 26° 20" N, 41° 23" E and 27°
34 N, 42° 31°E.  Faid, the major city, is one of most famous in the Ha’il region because of its
historical records and monuments. The study area was classified into five major study sites including all
available habitat such as sandy, gravel, mountainous, and cultivated areas. Highways and roads
connecting Faid City with villages were surveyed while driving during the day and night time periods. This
study revealed twenty one species of reptiles, including one amphisbaenian,  Diplometopon zarudnyi ;
15 lizards and five snakes. Lizards were represented by five families; Family Lacertidae, including five
species, Acanthodactylus boskianus, A. opheodurus, A. schmidti, Mesalina guttulata, and M.
adramitana ; Family Gekkonidae, comprising four species, Bunopus tuberculatus , Ptyodactylus
hasselquistii, Stenodactylus doriae, and S. slevini ; Family Scincidae, encompassing three species,
Chalcides ocellatus, Scincus mitranus mitranus and Scincus scincus conirostris ; Family Agamidae,
comprised of two species, Trapelus ruderatus fieldi and Uromastix aegyptia ; and Family Varanidae,
included one species, Varanus griseus griseus . Snakes were represented by five species belonging to
four families as follows: Family Atractaspididae, including one species, Atractaspis engaddensis ; Family
Colubridae, comprised of two species, Coluber elegantissimus, and Spalerosophis diadema ; Family
Viperidae, one species, Cerastes gasperetti, and Family Elapidae , one species, Walternessia
aegyptia. The following species: Acanthodactylus schmidti, Stenodactylus doriae, S. slevini and
Chalcides ocellatus were recorded for the first time in the Faid protected area.
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Alvarez-Silva, Luisa Olivia (Universidad Michoacana de San Nicolas de Hidalgo); Huacuz-Elias,
Dolores del Carmen; Herrerias-Diego, Yvonne; Gémez-Rodriguez, Jessica (Universidad Michoacana de
San Nicolas de Hidalgo, Morelia, Mexico)

Ectoparasites of Ambystoma andersoni in Laguna de Zacapu, Michoacan.

Ambystoma andersoni is a neotenic species, endemic to lagoon Zacapu, located in west central Mexico.
The species has a high ecological value because it acts as a keystone species within the ecosystem and
can be used to recover this. Therefore is important to examine ectoparasites, in order to learn more about
this species for their conservation. Studies on ectoparasites suggest that these may be cause of
malformations, epidermal irritation, loss of corporal condition and immunological status among other.
Monthly samples were taken during the months of May, 2011 to January 2012, reviewing the integument
as well as all cavities, having a total of 134 individuals, resulting with some type of ectoparasite the
31.34%. We found ectoparasites of the genus: Lerneae spp, Argulus spp and some helminths. We
obtained a prevalence of 33%, with an abundance of Argulus of 66.95%, followed by Lernea with 19.49%
and helminthes with 13.56%, also we found a relationship with temperature, because as it descends, the
number of ectoparasites also descended. This may be due to a temperature below 16 °C certain
ectoparasites cannot reproduce. This study allows us to recognize the state of the lagoon also
understand the relationships between these organisms and others who live in this system, which would
be to define conservation actions to take.

Amarello, Melissa (Arizona State University); Smith, Jeffrey J. (The Nature Conservancy, Canada)

Social snakes? Arizona black rattlesnake aggregations exhibit hallmarks of sociality

Social structure affects many aspects of ecology including reproductive success, gene flow, and space
use. Here we describe the social structure of a fission-fusion society of Arizona black rattlesnakes (
Crotalus cerberus ) in central Arizona using social network analysis. We used remote time-lapse
cameras to semi-continuously sample rattlesnake behavior at social basking sites during the spring
emergence period in 2011. We calculated an association index for each pair of rattlesnakes (proportion
of time they spent in association) and used these indices to construct a weighted, undirected social
network. We characterize social behavior at multiple levels from individuals to the population. We ask,
for example, are there active companionships and avoidance behavior within a rattlesnake aggregation?
And, is gregariousness variable among individuals, and if so, is it predicted by sex or size class? Social
bonding, active companionship, and avoidance behavior support the idea that rattlesnake groups are
societies where individuals are attracted to one another rather than an arbitrary aggregation of animals
drawn to a common resource. Social behavior may be subtle and easily overlooked in squamates; only
recently has complex sociality been documented in several lizard and snake species. New tools such as
remote photography and molecular genetics will likely reveal that complex sociality is more widespread in
squamates than previously thought.
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Ambrosino, Christine M. (Hawaii Institute of Marine Biology); Tricas, Timothy C. (University of Hawaii at
Manoa, Canada)

Ampullary structure and receptor field dependent orientation in the scalloped hammerhead shark,
Sphyrna lewini

Elasmobranch fishes use their ampullary electrosense to detect bioelectric dipole fields produced by
hidden prey or potential mates. Gel-filled canals project from the ampullary subgroups and have unique
somatotopic and spatial distributions. We tested the functional subunit hypothesis that predicts that
different orientation behaviors are controlled by different ampullary groups. Premanipulation orientation
behavior of juvenile Sphyrna lewini to electric dipole stimuli was recorded on video. Ampullary pores of
two subgroups, the buccal (BUC) and superficial ophthalmic anterior (SOa), were then inactivated by
application of a non-conductive jelly on the skin and tested again to observe changes in orientation
behavior. This non-invasive jelly blockade of the electroreceptor system affected the shark’s ability to
orient to an electric field, but had no effect on feeding and swimming behavior.  Orientation frequency
decreased after subgroup inactivation in both BUC and SOa treatments. However, average orientation
distance did not differ among the treatment groups. In unmanipulated sharks, the spiral and turn
approach behaviors were most frequent. Sharks with the BUC pores inactivated showed decreased
accuracy in spiral behavior. This indicates the animals were unable to accurately follow the dipole field
lines to locate the simulated prey source. Sharks with the SOa pores inactivated demonstrated impaired
initial field detection through increased overshoot behavior. These responses to the blockade of
ampullary subgroups support the functional subunit hypothesis and demonstrate that the ampullary
subgroups may play different roles in the electro-orientation behavior of sharks. Also, as the BUC and
SOa treated sharks often missed biting in the proper target area, accurate orientation paths may require
information summation from all ampullary subgroups.

Amézquita, Adolfo (Universidad de los Andes);
Evolutionary ecology of egg-eating frogs (Dendrobatidae: Oophaga)

Poison frogs in the genus Oophaga are known for their astounding variation in coloration patterns, the
geographic distribution around the Central-South American bridge, and their wide ecological tolerance
allowing them to inhabit from beach side forests in Caribbean islands to some of the rainiest places on
earth. During the last years, my collaborators and | have developed a research program aiming to
integrate the historical and ecological aspects that explain the current distribution and diversity of the
genus. A phylogenetic reconstruction of Oophaga suggests that (1) the genus originated in Central
America and secondarily invaded South America, (2) the current taxonomic classification is at least
incomplete and fails to recognize the paraphyletic condition of several taxa, and (3) colour polymorphism
is a rather ancestral trait, present in all evolutionary lineages. The current distribution of major lineages
supports a role for geologic events and climate in the pattern of diversification. On the other hand,
whereas most of the theoretical background predicts syntopic convergence in coloration in aposematic
animals, Oophaga exhibit spectacular diversity among and often within populations. Our data from
combined mate choice, predation, and predator learning experiments suggest that sexual selection,
hybridisation and predation played a role on the evolution of this complex phenotype, but the relative
importance and direction of each effect probably varied between lineages.
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Anderson, Brenda (University of North Florida); Gelsleichter, Jim (University of North Florida, Canada);
Frazier, Bryan (South Carolina Department of Natural Resources, Canada); Belcher, Carolyn (Georgia
Department of Natural Resources, Canada)

Evaluation of Gonadal Steroid Chemiluminescence Immunoassays (CLIA) for Non-lethal
Characterization of Reproductive Status for Elasmobranchs

Information regarding reproductive biology is an important element needed in the management of shark
fisheries. Characterization of reproductive cycles has historically involved culling many individuals to
examine gross morphology to assign reproductive status. This practice, while necessary at first, is
counterproductive to the conservation of these populations. Nonlethal alternatives for determining status
include using blood samples to determine sex hormone concentrations, typically using
radioimmunoassays (RIA). However, RIAs are often problematic for many researchers because of the
use of radioactive isotopes, the need for large sample volumes, and time and equipment needed for pre-
extraction are intensive. Commercially available chemiluminescence immunoassays (CLIA) are routinely
used for human plasma steroid evaluation, but have not been previously examined for use with shark
plasma. CLIAs use small sample volumes, equipment used is found readily in most laboratories, and pre-
extraction is typically not necessary. In this study, we validated the use of CLIAs for the gonadal steroids
17B-estradiol, testosterone, and progesterone for examining reproductive endocrinology of
elasmobranchs, focusing on the bonnethead shark ( Sphyrna tiburo ) and the blacknose shark (
Carcharhinus acronotus ). Plasma steroid concentrations measured using CLIA were compared to
morphological/histological assessments of reproductive status from a subset of culled specimens in both
species as well as to previous measurements of plasma steroid concentrations determined via RIA in S.
tiburo. Measurements of gonadal steroids using CLIA were generally higher than those previously
measured using RIA in S. tiburo . However, seasonal changes in CLIA-determined plasma steroid
concentrations were consistent with those determined using RIA and with morphological assessments of
reproductive status. C. acronotus male testosterone CLIA concentrations were consistent with
morphological assessments as well. However, 17B-estradiol CLIA concentrations showed an
unpredictable seasonal pattern in female C. acronotus . Therefore, CLIA appears to be a reliable method
for determining reproductive status in S. tiburo males and females and C. acronotus males but the
variability in female C. acronotus morphology and reproductive status may lend to inconsistent 173-
estradiol CLIA concentrations.

Anderson, Christopher V. (University of South Florida); Tolley, Krystal A. (South African National
Biodiversity Institute, Canada); Deban, Stephen M. (University of South Florida, Canada)

Thermal selection on movements powered by elastic recoil and muscle contraction: contrasting
thermal effects in chameleons along a temperature gradient

Temperature is known to have a strong effect on muscle contractile velocity, and thus the performance of
muscle-powered movements, but movements powered by elastic recoil have been shown to be less
thermally dependent than muscle-powered movements. While both adaptation and acclimation to low
muscle temperature are known to mitigate strong thermal effects in muscle-powered movements at low
temperature, natural selection might act differently on movement types that benefit from high performance
and lower thermal dependence, such as elastic recoil powered movements. In chameleons, elastic recoil
projects the tongue with extremely high performance, while tongue retraction is powered by muscle
contraction directly, providing a control and comparison to typical muscle-powered movements. While this
elastic recoil mechanism reduces, but does not eliminate, the thermal dependence of tongue projection,
tongue retraction exhibits strong thermal dependence. We hypothesize that between closely related
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chameleon taxa found along an environmental temperature gradient, performance of muscle-powered
movements (tongue retraction) will be higher at lower temperatures, and lower at higher temperatures, for
taxa found in colder environments than for taxa found in warmer environments. Conversely, performance
of elastic recoil powered movements (tongue projection) will vary significantly less between taxa found
along this temperature gradient. To test these hypotheses, we imaged three dwarf chameleon taxa (
Bradypodion sp.) living along a strong elevation and temperature gradient in South Africa feeding at 15-
35°C. We found that performance for both tongue projection and tongue retraction was higher at 15°C for
taxa from colder environments than taxa from warmer environments. Further, performance of tongue
projection declined in all taxa as temperature increased from 30 to 35°C (30-35°C Q 10 <1.0), while
performance for tongue retraction continued to increase (30-35°C Q 10 >1.0). This decline in tongue
projection performance was smaller for taxa from warmer environments and larger for taxa from colder
environments. Finally, we found that Q 10 values between 15 and 25°C for tongue retraction are higher
for species from colder thermal environments than warmer thermal environments while Q 10 values
between 30 and 35°C were higher for species from warmer thermal environments. These results indicate
that the thermal performance curve for both muscle-powered and elastic recoil powered movements in
taxa from colder environments is shifted to lower temperatures than in taxa from warmer environments.
The implications are that chameleons from colder environments may experience a proportionately larger
decline in feeding performance than taxa from warmer environments should temperatures rise as
predicted (+2.5-4°C) by the International Panel on Climate Change.

Anderson, James (University of Hawaii Institute of Marine Biology); Johnson, Ryan (Oceans Research,
Canada); Bester, Martin (University of Pretoria, Canada); Swanson, Stephan (Oceans Research,
Canada); Gennari, Enrico (Rhodes University, Canada)

Impact of small scale chumming activities on the movement patterns of white sharks
(Carcharodon carcharias) in Mossel Bay, South Africa

Shark cage diving has become both a popular and controversial activity at numerous locations around the
world. Such activities are widely argued to have economic and educational values with minimal impacts
upon a natural resource. Critics of the cage diving industry claim increased risks for public safety, as well
as environmental and ecological impacts. In South Africa, the cage diving industry is largely focused on
the white shark (Carcharadon carcharias) at three main centers; Mossel Bay, Gansbaai and False Bay. It
is documented that at least 15% of the white shark population in these areas move between these sites,
whilst Mossel Bay supports a semi-resident population of female white sharks, that may stay in the area
for upwards of six months. Movements of white sharks (n=15) in Mossel Bay were analyzed in relation to
the activity of the sole cage diving operator between 2005 & 2009. Sharks were tracked over several days
both with and without concurrent cage boat activity. Putative behavioral change was observed in
individual sharks both in relation to the activity of the cage boat and as a function of experience. The
study demonstrates natural behavioral patterns of sharks may be altered by methods employed by cage
dive vessels (chumming), but such behavioral changes may be short term and reversible. No reliable
evidence was gained to either support or refute that such behavioral change conveys increased risks for
public safety, or may have long term ecological impacts.
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Anderson, James (University of Hawaii Institute of Marine Biology); Manoi, Kehau; Donachie, Stuart
(University of Hawaii at Manoa, Canada); Holland, Kim (University of Hawaii Institute of Marine Biology,
Canada)

Investigating ecological connectivity between distinct elasmobranch populations using oral
bacteria: A proof of concept study

Ecological connectivity is a term used in reference to the movement of organisms from one place or
habitat to another. In a marine context, understanding ecological connectivity has important applications
in conservation, and in fisheries management and planning. A synthesis of knowledge from satellite tag
derived movement data, as well as biophysical modeling largely focusing on larval dispersal and
reproductive phenology demonstrates a level of inter and intra-specific connectivity in marine
environments at differing scales. These approaches have some significant drawbacks including
equipment costs, difficulty of data recovery, and life-history specificity. This project begins to address
connectivity among elasmobranch species through the analysis of oral bacteria cultivated from the teeth
of live, line-caught sharks. Analysis of oral micro-flora will determine the utility of this concept for
elucidating connectivity. Here we aim to describe bacteria, yeasts and fungi cultivated from the teeth of
prevalent shark species caught in waters around the Main Hawaiian Islands. We aim to isolate specific
marker species to provide real-time evidence of connectivity between elasmobranchs at both species and
population levels. These data can be compared with satellite derived movement and habitat-use data to
elucidate possible connectivity.

Anderson, Jason (University of Calgary); Maddin, Hillary (Harvard University, Canada); Wilson, Sian;
Pardo, Jason (University of Calgary, Canada)

New insights into the origin of extant amphibians from the fossil record and High Resolution
Computed Tomography

The origin of frogs, salamanders, and caecilians (collectively Lissamphibia) has been contentious
question for a number of years. This controversy stems from the fact that extant amphibians and various
archaic fossil groups represent two non-overlapping data sets; the morphology of lissamphibians are
highly derived with respect to characters found in archaic fossils, and the fossils are not available for
molecular work. With the publication of the stem batrachian Gerobatrachus , many of the morphological
gaps were spanned at least between frogs and salamanders and one group of fossil amphibians, the
amphibamid temnospondyls. However, that study hypothesized that caecilians were sister group to
another group, the brachystelechid lepospondyls. This topology, assuming the consensus placement of
lepospondyls as sister group to amniotes and their stem is correct, is at odds with all molecular studies,
which find support for a monophyletic origin of lissamphibians.

Subsequent to this study, work has continued to test this lepospondyl-caecilian relationship, primarily
though the exploration of internal braincase anatomy in extant and fossil amphibians using micro-
Computed Tomography (micro-CT). Our work has extensively documented the range of variation within
the braincase of caecilians, and has found a number of morphological characters that are congruent with
current molecular phylogenies of this group. Work on the morphology of caecilian inner ears has
highlighted previous studies that suggest that there is a progressive regression, and ultimate loss, of
sensory epithelia related to both high-frequency tympanic and low-frequency opercular hearing pathways,
which would be inconsistent with a lepospondyl origin for caecilians. Detailed micro-CT studies of
lepospondyls have demonstrated some new potential characters linking microsaurs and caecilians, but
the preponderance of characters linking these two groups is correlated with fossorial locomotion. Ongoing
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work is expanding the comparative sample of both fossil and modern amphibians scanned, and are
exploring new questions related to tooth development and patterns of 3D morphometric change during
ontogeny of the salamander cranium.

Anderson, Matthew (Oklahoma State University); Fox, Stanley (Oklahoma State University, Canada)

Changes in Vegetative Diversity and Size of Territories in the Lizard Uta stansburiana Following
Tail Autotomy

Autotomy of an appendage (the tail in lizards) can aid in escape from predators, but it comes with
associated costs. In previous studies, decreases in territory size and overlap with conspecifics followed
tail loss in lizards. We measured the impact of tail autotomy on territory quality in the lizard Uta
stansburiana , a species with intense predation pressure and consequently frequent natural tail loss.
Territory quality was indexed by assessment of vegetative diversity and territory size. Multiple
georeferenced sightings for each individual were taken in the field and these sightings were used to
estimate the territory boundaries. We examined the impacts separately for each sex, as U. stansburiana
is strongly molded by sexual selection and tail autotomy is known to affect the behavior of the sexes of
this species differently. To measure changes in territory quality we compared two groups of lizards
(control lizards with intact tails throughout, and treatment lizards with induced tail autotomy halfway
through the breeding season). Control and treatment groups did not differ in vegetative diversity or
territory size during the initial phase, when all lizards had intact tails. However, the treatment group
showed changes in territory quality following tail autotomy, unlike the control group. Territories of
treatment lizards decreased in vegetative diversity and decreased in size after autotomy. We attribute
these changes to sex-specific behavioral strategies following tail autotomy. Females make the best of a
bad situation and switch to defending lower quality, suboptimal territories, leading to less fighting and
possible diversion of energy to egg production and tail regeneration. Males do not have this option, and
must fight to maintain large, diverse territories to attract females. However, without the tail, males are at a
disadvantage and lose more fights. These lost fights result in the loss of territory area and diversity for
tailless males.

Anderson, Nils (University of Alberta); Paszkowski, Cynthia (University of Alberta, Canada); Hood,
Glynnis (Augustana Faculty: University of Alberta, Canada)

Beaver canals provide movement corridors for dispersing wood frogs

Beavers ( Castor canadensis ) rely on both aquatic and terrestrial habitats, as do amphibians. Unlike
amphibians, beavers are adept at modifying their surroundings to suit their needs. Beavers not only
create ponds by damming streams, they can also dramatically modify existing ponds. In low gradient
areas, beavers commonly dig extensive networks of canals towards nearby forest cover where they
forage and collect construction materials. Canal digging is an aspect of the beaver’s role as an ecological
engineer that has received little attention, yet these canals could offer connectivity between wetlands and
uplands for species other than the beaver. Moist movement corridors can be attractive to amphibians,
and may be particularly important for young of the year animals whose small size makes them vulnerable
to dehydration. The wood frog (Lithobates sylvaticus) is one of the most common amphibians across
much of boreal Canada, making it an excellent candidate for examining the effect of beaver canals on
wetland-upland connectivity. Our study was conducted in Miguelon Lake Provincial Park, Alberta, a
morainal landscape of small hills and basin ponds with little surface connectivity. From late July to the end
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of August, 2011 we counted young-of-the-year frogs along shoreline transects of 14 ponds. We also
counted frogs on 4.5 m long drift fences set perpendicularly across beaver canals on 4 ponds. From the
shoreline transects, we found that relative abundance of wood frog young-of-the-year was higher on
beaver canals than on unmodified shoreline.  On the drift fences, the number of frog encounters was
highest at the beaver canal, and declined with distance from the canal. With canals reaching lengths of
over 100m, and typical wood frog dispersal distances of 400 m, canals may reduce mortality in vulnerable
young-of-the-year wood frogs and potentially increase dispersal distances. In a landscape of isolated
wetlands, beaver canals could play a role in metapopulation dynamics.

Anderson, Roger (Western Washington University);

Effects of prey availability and climate across a decade for a desert-dwelling ectothermic
mesopredator

The long-nosed leopard lizard Gambelia wislizenii is a prominent diurnal, ectothermic mesopredator in
desert scrub biomes of western North America. This mesopredator eats primary consumers such as
grasshoppers, and secondary and tertiary consumers such as robber flies and lizards. Assuming food is
limiting, then food abundance in desert scrub will directly affect this mesopredator’s rates of production as
growth, storage and reproduction. It was expected that among-year variation in climatic factors would
yield predictable effects on the abundance of arthropod and lizard prey of G. wislizenii, and the effects on
the prey would transduce into effects on individuals and the population of G. wislizenii. Across a decade,
the effects of 1) arthropod and lizard prey availability and 2) climatic factors on the population structure,
population density, and lizard body condition (mass/SVL) of G. wislizenii were measured at a single field
site in the northern Great Basin desert scrub in mid-summer. Correlative analyses provided strong
inferential support for linkage between climate and productivity among trophic levels in this desert
ecosystem.

Anderson, Thomas (University of Missouri); Whiteman, Howard (Murray State University, Canada)

Overall competitor density, not species identity, affects facultative paedomorphosis in the mole
salamander, Ambystoma talpoideum

Factors that promote phenotypic plasticity frequently include biotic mechanisms, such as density-
dependent

competition. Specifically, phenotypic plasticity is thought to develop in environments with low interspecific
competition, which increases the number of exploitable niches that would promote alternative phenotypes
and thus would reduce intraspecific competition intensity. Mole salamanders ( Ambystoma talpoideum )
exhibit phenotypic plasticity that involves either undergoing metamorphosis, or remaining aquatic as
sexually mature paedomorphic adults. The role of interspecific competition in producing each phenotype
in this species has not been explored, however, and could be important given the high incidence of
sympatry with competitors. We examined this question by experimentally manipulating larval densities of
A. talpoideum and A. maculatum (spotted salamander). Larvae were reared in outdoor experimental
mesocosms within a response surface design, which manipulated both overall larval density and
frequency of each species. The fate of each individual (i.e., phenotype) was recorded, as well as body
size/condition with conspecific and congeneric densities as potential predictor variables. Overall
competitor density was a significant factor that influenced phenotype production for A. talpoideum , but
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interspecific competitor frequency had no clear effect; survival was nearly equal across all treatments.
Paedomorphs occurred significantly more often in the low and medium overall densities compared to the
high overall density. Metamorph production for A. talpoideum was approximately equal across the three
overall densities.

Additionally, a significantly amount of individuals delayed maturity by overwintering as immature larvae in
the high density treatment compared to the low/ medium densities. These results indicate that competition
is important to the production of the different phenotypes and heterochrony in A. talpoideum , and that
overall competitor density, not species identity or frequency, was most critical. These findings also
provide some support for previous hypotheses of paedomorphosis, but augment our understanding of this
process in A. talpoideum by incorporating delayed maturity as a potential outcome. As survival was not
affected by competition, overall density of larval salamanders likely has important consequences that
affect the size and age structure of aquatic A. talpoideum, and can influence both population and
community dynamics.

Andrade, Denis (Depto. Zoologia, UNESP);

Narrowing the gap between physiological measurements and biological reality: temperature
effects on the metabolism of Squamate reptiles

Metabolic measurement of animals by indirect calorimetry is a tool largely used in ecophysiological
studies, as it allows for the quantification of the energy exchanged between animals and their
environment, under a variety of circumstances. Moreover, considering that any activity an organism
engages (or even just being alive) requires energy, metabolic measurements also provides a common
currency that integrates physiology, behavior, and ecology into a unique and relevant denominator. Rates
of chemical reactions underling metabolic activity are affected by temperature and, therefore, also the
rates of energy expenditure. For ectotherms, such as Squamates, which does not rely on metabolically
generated heat to regulate body temperature, metabolism is thus altered up or down concurrently to
temperature increase or decrease, respectively. Once this fact was recognized, immediately become
apparent that any metabolic measurement obtained for Squamates (and any other ectotherm organism),
to be acceptable, needed to be performed under temperature controlled conditions. Thus, and probably
deriving from our own mammalian thermoregulatory paradigm, the vast majority of metabolic
measurements in Squamate reptiles were performed submitting the animals to constant temperatures
regimes, sometimes for days on a row. Although such approach is valid and yield relevant data in many
cases, it ignores basic thermoregulatory features exhibited by most Squamates, particularly the fact that
body temperature naturally fluctuates along the day. Herein, using examples derived from metabolic
determinations obtained from lizards and snakes under a variety of situations, | will discuss some of the
possible implications and consequences of different thermal regimes to metabolic measurements in
Squamate reptiles. | will argue that the incorporation of a more ecologically relevant control of ambient
temperature, coupled with the monitoring of body temperature while doing metabolic measurements,
often yield results that provide deeper insights into an animal’s energetic and thermal biology.
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Andreadis, Paul (Denison University);

Dispatch from the Gulf Theater: Burmese Pythons in southwestern Florida, USA

While the growing population of exotic Burmese Pythons in Everglades National Park (ENP) has drawn
considerable attention, | have been conducting python reconnaissance on the northwest edge of the
invaded range. The southwestern part of Collier County (SCC) is the northernmost (26.009° N) site in
Florida for which evidence of python reproduction currently exists. The second hatchling python from
SCC was recorded during road surveys in August 2011. Although potential differences in detectability are
unknown, comparative hatchling encounter rates suggest that the density of reproductive females is much
lower in SCC than in ENP. Nonetheless, notably fewer mammals have been sighted during road surveys
in SCC than in a reference area further inland and north, where pythons are rare. Recently initiated
removal efforts at Rookery Bay National Estuarine Research Reserve (RB) provide insights into the SCC
python population. Numerous large pythons have been collected from a manmade peninsula that extends
into mangrove habitat. Phenologically, removals in January/February 2012 were all large males, and
numerous shed skins were recovered from the site. One captured individual may be the largest wild male
Burmese Python on record. Pythons at RB appear to regularly use mammal/reptile burrows, in contrast to
ENP where a burrowing macrofauna is lacking. The RB site underscores (1) the importance of mangroves
as a habitat which can sustain large individuals, and (2) the potential of this species to use natural
burrows for surviving cold winter temperatures. These points can inform detection and control measures.

Andreone, Franco (Museo Regionale di Scienze Naturali); Rabemananjara, Falitiana C.E. (University of
Antananarivo, Madagascar, Canada); Weldon, Ché (North-West University, South-Africa, Canada)

Policymaking and preventing the introduction of Chytrid Fungus in Madagascar

The amphibians of Madagascar exhibit a great number of species (more than 290) and an exceptionally
high endemicity rate. Being Madagascar a large island, it is also particularly relevant to understand the
relationships in terms of biogeography and commercial and pathogenic exchange it could have with other
nearby countries. The presence of the lethal chytrid fungus Batrachochytrium dendrobatidis (Bd) was for
long-time unreported in Malagasy amphibians, although continental African countries not far from
Madagascar already revealed its occurrence. Due to this peculiar situation, an official national anti-chytrid
plan was launched in 2010 within the framework of the Sahonagasy Action Plan, and subsequently
approved by Malagasy governmental agencies. The situation was suddenly changed when positivity
occurrence was reported for the Makay Massif, a remote area in the West of the island. The occurrence
at this site was particularly unexpected, since Makay did not seem to be the most suitable locality where
the Bd should occur. At least this was what turned out from predictivity analyses, and due to the fact that
tourism and commercial exchange occurred at a very low rate in that area. No mass mortality was
observed so far in two occasion visits, and therefore we still wonder whether this situation reflects a real
and objective presence of the Bd, a non-lethal situation, or whether it is the effect of being just the
beginning of an epidemic event. The chytrid monitoring planning launched in 2010 dealt with the
screening analysis by means of nested PCR of 8 sites in Madagascar (and now also includes Makay as a
potential Bd site), chosen for their geographic location and potential suitability due to high tourist level,
proximity to towns and commercial harbours. For each site samples ( N > 50) are being taken twice a
year, during the dry and the rain season. Considerations about the long-term success of such a plan
depend — among the other things — on the political stability of the country and possibility to form local
people to routine surveys and captive breeding programs.
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Andrews, Kimberly M. (UGA Savannah River Ecology Lab); Waldron, Jayme L. (University of South
Carolina, Canada)

Comparative overwintering ecology of a coastal and an inland population of Canebrake
Rattlesnakes (Crotalus horridus) in the southern United States

The timber rattlesnake (Crotalus horridus), the rattlesnake species with the broadest geographical range,
exhibits a high level of phenological variability in breeding season, reproductive frequency, and
hibernation patterns. Here, we investigated timber rattlesnakes in the southern part of their range. Data
on 35 telemetered individuals were examined using coastal (Beaufort Co.) and inland (Hampton Co.) field
sites in South Carolina. Surface activity, the number and types of hibernacula (i.e., structure) used by
shakes, and physical posturing behaviors between October and April were analyzed for variation among
field sites and the potential effects of body condition, sex, temperature, precipitation, and photoperiod on
seasonal, monthly, and daily time scales. Differences among coastal and inland sites and influences from
temperature were found at all temporal scales for surface activity and hibernacula use. Within a season,
surface activity, hibernacula use and physical body posture varied with month. Decreasing surface activity
correlated with increasing photoperiod but snakes were more likely to be in ambush posture with
increasing photoperiod. Further, snakes were observed more frequently in ambush posture in ingress
(Oct-Nov) than egress (Mar-Apr). Lastly, the two sites were significantly different in the dominant
hibernacula and structure types (e.g., stump, root mass, armadillo burrow) used. These data not only
allow us to further understand variability of this species within a region, but provide insight into the
flexibility of this ectothermic, low-maintenance predator to slight differences in its environment. These
differences have implications for seasonal energy expenditures which translate to effects on mortality risk,
reproductive output, and therefore population demographic structure and viability. Additionally, these
results that articulate activity season and overwintering patterns are relevant to biologists and managers
who assign wildlife and habitat management techniques and land use planners and developers as the
activity cycle of this venomous animal influences seasonality of human encounter rates and safety
precautions. Lastly, surface activity influences detectability which has incredible conservation
implications, particularly in coastal regions where development is increasing and heightened detectability
and movement in the winter further increase mortality risks from roads and intentional mortality.

Andrews, Kimberly M. (UGA Savannah River Ecology Lab); Colbert Illl, Joseph E. (Jekyll Island
Authority Georgia Sea Turtle Center, Jekyll Island, GA, United States)

Effects of initial landscape development on home-range size of Timber Rattlesnakes (Crotalus
horridus)

Conversion of undeveloped and rural areas is rapidly occurring through the process of expanding
urbanization. Consequently, habitat loss and degradation have had pervasive effects on wildlife, which
can result in the alteration of movement patterns and space use. This study focuses on home ranges of
timber rattlesnakes (Crotalus horridus) in coastal South Carolina, at a field site in the early stages of
residential and recreational development. Home ranges were calculated using minimum convex polygons
(MCP), fixed kernel distributions, and LoCoH nearest neighbor convex hulls (NNCH). Sex affected all
home range area estimations where males had larger home ranges than females. Additionally,
development affected full (95%) range sizes. Overall, home ranges in developing areas were significantly
larger than in undeveloped areas. This effect was observed for MCP and fixed kernel calculations, but not
for NNCH. These latter LoCoH analyses revealed that snakes are not necessarily using more space in
developed areas, but are using broader and more fragmented ranges to accomplish the same activities in
the same relative amount of space. When analyzing breeding, foraging, and wintering kernels separately,
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sex influenced breeding and foraging areas, but development only affected foraging ranges. These data
provide information that is readily translatable to the multiple stakeholders (biologists, managers,
developers, local land planners, general public) that are inherent and necessary in the process of
conserving wildlife in developing landscapes.

Angeli, Nicole (University of Maryland, College Park); Lips, Karen (University of Maryland, College Park,
College Park, United States)

Prime real estate matters: effects of population density on spatial distributions of a Neotropical
glassfrog

Global amphibian declines have reduced population density in many species, and quantifying density-
dependent change in spatial patterns of animal dispersion can inform variation in species ecology,
behavior, and evolution. Many species of glassfrogs (Amphibia: Centrolenidae) actively defend areas
along mountain streams using vocalizations and physical combat. Individuals may aggregate due to
biotic (e.g. social behaviors) or abiotic (e.g. unevenly distributed resources) reasons. The territorial
glassfrog Espadarana (Centrolene) prosoblepon wasone of the most common arboreal amphibian
species found along mountain streams at Omar Torrijos Herrera National Park in central Panama before
populationsdeclined in 2004 following the arrival of the pathogen Batrachochytrium dendrobatidis (Bd).
Today this speciespersists at ~15% of historic abundances, although numbers vary annually. We
hypothesized that thedecline of E. prosoblepon observed over 12 years altered patterns of male
dispersion. We compared the distribution of E. prosoblepon along three 200 m stream transects (Loop,
Guabal, Cascada) between 4 years of pre-decline surveys and 8 years of post-decline surveys using a
Ripley’'s K density function and a x2 goodness-of-fit quadrat method to detect spatially patterns of
dispersion. Prior to declines in 2004, males were aggregated across transects, especially in high-density
50 m? “hotspots” (Loop x°11=161.75, p < 0.001; Guabal x*;=93.82, p < 0.001; Cascada X°1;=124.13, p <
0.001) . Post-decline patterns varied with abundance (p < 0.045). Immediately post-decline, males were
randomly dispersed within the pre-decline hotspots (p < 0.02). Seven years post-decline, abundances
increased by ~35% and males were aggregated both within and around hotspots (Loop x211:73.84,
p<0.001; Guabal x211=86.00, p<0.001; Cascada x211:74.84, p < 0.001) . Because the same physical
locations were hotspots throughout the 12 year period, regardless of male density, we hypothesize that
males select territories based on physical attributes rather than conspecific males. Alternatively, males
may persist in microhabitats that do not support disease, and empty territories support higher levels of
disease. Future studies should quantify fine-scale microhabitat use, infection levels, and occupancy of
males to distinguish whether intraspecific behaviors, microhabitat partitioning, or disease prevalence,
affect dispersion patterns.

Angilletta, Michael (Arizona State University);

Ecological and evolutionary responses to thermal change

Phenotypic plasticity enables ectotherms to respond to thermal change on many temporal and spatial
scales. Adaptive phenotypic plasticity is manifested in terms of thermoregulatory behavior and thermal
acclimation. Theoretical models assume that these strategies will coevolve according to their respective
costs and benefits. Experimental studies of terrestrial ectotherms have revealed costs of thermoregulation
and costs of acclimation. For salmon, such costs should depend on the temporal and spatial patterns of
water temperature. Moreover, genetic variation in thermoregulatory behavior and acclimation capacity
may be limited in salmon populations. These costs and constraints of phenotypic plasticity have important
implications for the ecological and evolutionary responses of salmon to changing environments.
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Angilletta, Michael (Arizona State University); Levy, Ofir (Arizona State University, Tempe, AZ, United
States); Buckley, Lauren (University of North Carolina, Chapel Hill, NC, United States); Keitt, Timothy
(University of Texas, Austin, TX, United States)

Predicting biological responses to climate change with mechanistic models

Mechanistic models have been used increasingly to infer the impacts of climate change on the
distributions of species. These models explicitly describe the processes by which environments impact
organisms and are thus sensitive to assumptions about environments, organisms, and the interactions
between them. We present an individual-based approach that uses phenotypic data for a widespread
group of lizards ( Sceloporus undulatus species group) to predict population dynamics and geographic
ranges under contemporary and future climates. Our individual-based model extends previous models by
incorporating stochastic thermal variation and a dynamic life cycle, with transitions among embryonic,
juvenile and adult stages. Using this approach, we explore how the complexity of a model, including both
environmental and organismal features, influences its predictions. Preliminary analyses showed that the
resolution of climatic data greatly impacts the outcome of our simulations. Embryos had a lower chance of
surviving to the hatchling stage in simulations using hourly temperatures than they did in simulations
using mean monthly temperatures. Moreover, lizards were less likely to survive the winter in simulations
with hourly temperatures, because of a decrease in the potential duration of activity prior to brumation.
Our results indicate that a greater resolution of climatic data would improve our understanding of
population dynamics and geographic ranges.

Anthony, Carl (John Carroll University); Hickerson, Cari-Ann; Stuczka, Angela; Reiter, Marcie; Acord,
Megan (John Carroll University, Canada)

Exploring Niche Divergence in Eastern Red-backed Salamanders, Plethodon cinereus

Polymorphic species provide an opportunity to study the role of reproductive isolation in populations that
may be diverging in sympatry. The Eastern Red-backed Salamander ( Plethodon cinereus ) is
polymorphic for dorsal coloration with red-striped and all black unstriped individuals representing the most
common phenotypes. Numerous studies have now established that the two common phenotypes differ in
ecologically important ways that have the potential to affect when and where salamanders feed and
whether or not they establish territories. Territory acquisition is a critical component of reproductive
success in this species and has the potential to impact mate choice. Research in our laboratory has
focused on mating behavior and on differences in diet and territorial behavior between the two
phenotypes. We present a model where the striped phenotype exhibits a territorial strategy that
maximizes access to high quality, prey rich territories and mates. Assortative mating by phenotype, a
crucial first step in the evolution of reproductive isolation, may be one byproduct of this adaptive strategy.
In the field, we observed more same color male/female pairs than expected by chance alone and striped
salamanders were more apt to hold territories compared to unstriped salamanders. When salamander
density peaked in spring and fall, the diets of the two phenotypes diverged, suggesting that competition
for prey occurs during these seasons. In laboratory trials, striped salamanders were more aggressive and
were more likely to exhibit residency effects compared to unstriped salamanders. Taken together, our
results suggest that polymorphic populations of red-backed salamanders show potential for ecological
divergence and that territorial behavior may play a central role in this process.
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Apodaca, JJ (Florida State University); Godwin, James (Environmental Institute, Auburn, AL, United
States)

Conserving the Red Hills Salamander (Phaeognathus hubrichti) has a long way to go, but at least
there is light at the end of the burrow.

Conserving the Red Hills Salamander (Phaeognathus hubrichti) has a long way to go, but at least there is
light at the end of the burrow. Joseph J. Apodacal and James C. Godwin2 1Department of Biological
Science, Florida State University, Tallahassee, FL 32306-4340, USA 2Alabama Natural Heritage
Program, Environmental Institute, Auburn University, Auburn, AL 36849, USA The Red Hills salamander
(Phaeognathus hubrichti) is a monotypic plethodontid that is endemic to six counties in southern
Alabama, U.S.A. P. hubrichti is restricted to the Red Hills geologic formation, a narrow belt of Eocene
aged claystone, silt stone, and sand stone, and limited by the Alabama and Conecuh rivers. P. hubrichti
was listed as a federally threatened species by the USFWS in 1976 in response to the concerns of local
herpetologists based on the impact that forestry practices were having on the few known populations at
the time and their naturally restricted range. Since the listing it has become abundantly clear that
uninhibited timber practices have continued to have a strong negative effect on the persistence of P.
hubrichti, yet until relatively recently the species lacked any long-term protection. The last decade has
seen a large increase in conservation research, land acquisition, and our overall understanding of the
biology of P. hubrichti. These successes are a solid starting point for the preservation of the Red Hills
salamander that we hope can lead to continued protection and perseverance of this rare species.

Araujo, Maria Lucia (FAPESE/UFS); Melo, S.M.V. (Secretaria do Meio Ambiente, Canada)

Impact of ornamental fishery on reproduction of Potamotrygon sp C (CHONDRYCHTIES -
POTAMOTRYGONIDAE)

The species Potamotrygon sp C, is a small freshwater stingray that it exhibits as reproductive mode
matrotrophic viviparity, with the reproductive potential of the species directly proportional of female size.
Recent speculations on reduction of its population by ornamental fishing have been point out without
any data onpopulation abundance. The purposeof this study is to measurethe impact of ornamental
fishingon wild stocksof PotamotrygonspC. To fishing impact assessment were considered theminimum
size ofreproduction (Dwso andDygs ) with  95% CI andreproductive potentialof the species in areas with
different levels of fishing effort. Dyso andDyyes Of the area with higher fishing impact (area 1) were 17.30
cm (17.08- 17.52) and 19.09 cm(18.53-19:66), respectively. The averageof uterine fecundity was2.08 (+
1.35). Dwso andDygs of the areas with lower fishing impact (area 2) were 16.71 cm (15.91-17:43)
and21.31cm(18.57-24.04), respectively. The average of uterine fecundity was 2.28 (+ 1.07). Cerrato
testshowed nosignificant differences on Dyso andDyygs between the two areas. (X20.0s=78.15; Likelihood
ratio = -53. 96 ). The t test showed no significant differences between average of uterine fecundity (p
=0.33). These results indicatethat, although theDygs of the area 1 is lower than area 2, the reproductive
potentialof the specieshas not been compromised, and therefore ornamentalfishingdid not
causesignificant impacts on wild populations.
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Archambeault, Sophie (San Francisco State University); Crow, Karen (San Francisco State University,
Canada)

Molecular evolution and expression patterns of posterior HoxA and HoxD genes in teleost paired-
fin diversity: novel observations from non-model taxa

There are over 27,000 species of teleost fishes with an astounding array of fin shapes, sizes, positions
and specialized modifications, yet the molecular evolution and development of paired fins has not been
well characterized. Hox genes are associated with the evolution of novelty and diversity, and are
expressed during growth and development of fins and limbs. Teleost fishes share a whole genome
duplication that may be associated with the success and diversity of the group, and Hox paralogs appear
to be disproportionately retained. Interestingly, comparison of Hox gene expression during the
development of forelimb buds in tetrapods with pectoral fin buds in zebrafish and paddlefish suggests that
changes in Hox expression patterns are associated with novelties, such as the tetrapod autopod. Many
teleost fishes form a larval pectoral fin, which transforms into an adult fin later in development. Though
the development of the larval pectoral fin has been characterized in the zebrafish, Danio rerio , the
pectoral fin morphogenesis has not been fully characterized for gene expression, yet must be involved in
the growth and patterning of the diverse adult fin structures observed in teleosts. To explore the
molecular basis of fin diversity in teleost fishes, we examined the molecular evolution and expression
patterns of Hox genes during pectoral fin morphogenesis and pelvic fin development in Danio rerio and
compared it to the non-model, derived teleost, Lythrypnus dalli , the blue-banded goby. We sequenced
posterior HoxA and HoxD paralogs of 25 species of teleosts and tested for evolutionary trends correlating
to adult fin morphology. In addition, we documented Hox gene expression patterns using whole mount in
situ hybridization during various stages of fin morphogenesis and pelvic fin development in Danio rerio
and Lythrypnus dalli . These comparisons shed light on the role of genome duplication in the evolution of
teleost diversity, and fill in important comparisons in the development of paired fins and limbs by looking
at pelvic fin development and morphogenesis of the adult pectoral fin structure. We conclude that both
molecular evolution and divergence of expression patterns have aided in the evolution of diversity of
teleost paired fins.

Archie, James (California State University Long Beach); Quijano, Marc Oliver (California State University
Long Beach, Long Beach, CA, United States)

Fine Scale Phylogeography of Sceloporus occidentalis (Phrynosomatidae) in the Transverse
Ranges of California

The Transverse and South Coast Mountain Ranges of southern California have undergone substantial
geological changes affecting resident taxa of reptiles and amphibians. The western Transverse Ranges
originated from a >90° crustal rotation of a continental block that resulted in the uplift of the Santa Inez
Mountains. Crust folding and uplift along strike-slip faults occurred further inland forming the South
Coast Ranges. The eastern extension of the transverse ranges is part of a second continental margin
region that experienced drift associated with two different fault systems (San Gabriel and San Andreas).
This complexity has resulted in at least four distinct geological regions that have been associated with
phylogeographic breaks in studies of different taxonomic groups of reptiles and amphibians. However,
sampling in those studies were inadequate to associate phylogeographic complexity with  the full
complexity of the geological history of the region. To determine whether additional phylogeographic
structure was present, we sampled western fence lizards ( Sceloporus occidentalis : Phrynosomatidae)
from £150 populations along the Transverse Ranges and adjacent Los Angeles Basin. Individuals were
sequenced for 1550bp of mtDNA (NADH4 and NADHA4L) and phylogenetic analyses were carried out.
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Nearly all sequences were distinct (<1% were identical) and maximum corrected differences exceeded
7%. Five major clades were identified: 1) Eastern Transverse Ranges plus the LA Basin, 2) Ridge Basin
+ Sierra Pelona, 3) Western Transverse t Ranges north of the Cuyama River drainage, 4) Western
Transverse Ranges south of the Cuyama River drainage, and 5) Pine + Topatopa Mountains region. A
Great Basin clade was most closely related to a sample from the northeastern Western Transverse
Ranges. Additional geographic structure exists at an even finer scale within each of these clades.
Geographically circumscribed micro- clades were often not most closely related to adjacent clades. The
distribution of some of the clades coincides with major fault blocks and geological regions resulting from
recognized geological processes that began during the Miocene but were completed in the Holocene.
Others do not. Only some of these have been identified in studies of other taxa. The results of the study
reveal a finer scale of phylogeographic structure than has been found any other species examined in
this region.

Armstrong, Doug (Massey University);

Hierarchical biphasic models for understanding growth of long-lived ectotherms

Somatic growth rates are critical to the population dynamics of long-lived ectotherms. While the von
Bertalanffy (VB) function has been used extensively to model growth of such animals, the conventional
form of the model fails to account for individual variation or for changes in resource allocation after sexual
maturation. Bayesian modelling has recently been used in the fisheries literature to fit a modification of
the VB model that is both hierarchical (allowing individual variation in growth parameters) and biphasic
(allowing an age-specific change in growth rate). We extend this approach by developing a range of
hierarchical biphasic models allowing a size- rather than age-dependent change of one or more growth
parameters in one or both sexes. We applied the approach to a long-term data set of growth
measurements for snapping turtles (Chelydra serpentina), as data on nesting status show females begin
nesting predictably at about 24 cm carapace length. The data consisted of 1,996 carapace-length
measurements taken from 1972-2005 in Algonquin Park, Canada, from 317 individual turtles. These
included 24 turtles of known age, most of which were juveniles of unknown sex, and 293 turtles of
unknown age, most of which were adults of known sex.

The modelling revealed substantial individual variation in both the asymptotic size (a) and growth rate (k)
parameter, and clear evidence of biphasic growth. The model that best explained the data (based on
DIC) was that males and females grow similarly until they reach 24 cm, after which females shift trajectory
toward a reduced asymptotic size target. The number of years taken to reach 24 cm was estimated to
range from 11-44 years in 95% of individuals, with asymptotic size ranging from 38.2-40.9 in males and
31.0-33.6 in females. Our approach is applicable to a range of long-lived ectotherms likely to have size-
dependent biphasic growth, and provides essential information for modelling the long-term dynamics of
populations under threat.

Arntzen, Pim (NCB Naturalis);
Deep phylogeography

Phylogeograpy is the study of historical processes responsible for the contemporary geographic
distribution of individuals. Mostly mtDNA genetic data is employed. Thanks to PCR and direct sequencing
techniques a present day study will - not be restricted to large organisms and - be based upon ca. 10"5
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more data than in the old days. Comparative phylogenetics has yielded some important insights on e.g.,
the effects of climate change on the distribution of genetic variation. However, more prominent is the
absence of general patterns, even among species with near-identical ranges. What will another five
orders of magnitude data increase from nuclear DNA bring us ? | argue that we should not repeat the
research agenda of the last four decades but focus on groups of organisms that are especially
informative, such as Triturus newts. In this colloquium | will present an update on my work on T.
marmoratus — T. pygmaeus in Portugal and Spain. In short, this system is ideally suited to explore
dispersal as a function of the environment across multiple spatial and temporal scales. At the end of my
talk | will highlight the correspondence of the Iberian work with ongoing projects in France and the
Balkans.

Arribas, Rosa (EBD-CSIC); Gomez-Mestre, lvan; Diaz-Paniagua, Carmen (EBD-CSIC, Canada)

Effects of native and invasive predators on amphibian larvae and their consequences for aquatic
trophic webs

Amphibians are keystone species in the trophic network of aquatic systems, as they have important and
long lasting effects on primary production and nutrient cycling. Nevertheless, relatively few studies have
focused on interactions between amphibians and organisms in lower trophic levels of aquatic
communities. The effect of amphibians on the community structure and dynamics in turn depends on their
interactions with competitors and predators. Predators in particular can have cascading effects through
alterations in tadpole density, alterations in tadpole behavior and morphology, or both. The main aim of
our study was to investigate how the presence of both native (beetle larvae, family Dytiscidae) and
invasive (red swamp crayfish, Procambarus clarkii) predators can affect the interactions between
amphibian larvae and organisms in lower trophic levels of temporary ponds, such as macrophytes,
phytoplankton and zooplankton. We used a mesocosm array at Dofiana National Park in south-western
Spain to experimentally test for a) effects of the local amphibian community (larvae from six species) on
macrophytes, plankton and water chemistry, b) density-dependent effects of native and invasive
predators on pond structure associated to reduced amphibian survival, and c) density-independent effects
of native and invasive predators on the trophic ecology of amphibian larvae, quantifying its consequences
to the ponds’ food webs. We observed decreased macrophyte biomass, increased turbidity and nutrient
content in the water at high tadpole density and when red swamp crayfish roamed free in the tanks. The
effect of the red swamp crayfish on plants was carried over into the following hydrological cycle. Invasive
predators caused greater mortalities of amphibian larvae than native predators. Our results highlight the
ecological importance of amphibian larvae, how their interactions with organisms at lower trophic levels
can be altered by the presence of tadpole predators and how disruptive of the entire pond structure can
invasive species be.

Arroyo, Bryan (U.S. Fish and Wildlife Service);

New Era of Policy-Making for Invasive Species

Invasive species are an increasingly serious global problem. Throughout history, problems of such
magnitude have been dealt with by forming alliances, sometimes with unlikely partners. The U.S. Fish
and Wildlife Service is looking at new ways to deal with the long list of wild animal species that could
become seriously invasive in the United States. Our current process for listing a species as injurious
under the Lacey Act is lengthy and expensive. By the time we list something as injurious, it is often too

28



late. Now, too, the industries that trade in live animals are realizing that many of their trade species are
becoming invasive problems. Do we have alternatives to listing that would be faster and accomplish what
we need? The Fish and Wildlife Service is collaborating with the live animal trade industries to create a
new way of preventing new species from entering the United States. We are working with the industries
that trade in live, nonnative species on voluntary ways that they can prevent importation without affecting
their commerce. These industries include pet, bait, aquaculture, food, and display. We are focusing on
aquatic species that are not yet found in the United States but have shown a history of invasiveness in
other countries and could survive in our climates. By using a newly developed rapid-screening method,
we can provide the industries with technical assistance so they can decide which species that they would
voluntarily refrain from importing. State conservation agencies can also use this information to aid with
their management of potentially invasive species and to work with industry on their own agreements for
regionally risky species. The rapid screening process will be explained and several examples of results
will be shown.

Arruda, Mauricio Papa (Department of Structural and Functional Biology, Institute of Biology, University
of Campinas (UNICAMP)); Costa, William Pinheiro (Botucatu Institute of Biosciences, S&o Paulo State
University (UNESP), Botucatu, Brazil); Recco Pimentel, Shirlei Maria (Department of Structural and
Functional Biology, Institute of Biology, University of Campinas (UNICAMP), Campinas, Brazil)

Genetic deterioration of the critically endangered species Proceratophrys moratoi (Anura:
Cycloramphidae) populations

Proceratophrys moratoi is a small toad (snout vent length up to 35 mm) endemic from state of S&o
Paulo, Brazil, and due to its restricted distribution it was listed as critically endangered species in the Red
List of International Union for Conservation of Nature (IUCN), and in the official list of endangered species
of Brazil (IBAMA) and of the state of Sdo Paulo (SMA). This species is found in open areas of Brazilian
savanna (cerrado) in dirty field (i.e. grassland with scattered small shrubs) always near the headwaters of
streams. So far, only six populations of this species are known: two of them were recorded on the right
side of the Tieté River (municipalities of Brotas and S&o Carlos), and the remainder four, are found in the
left side of the same river (municipalities of Avaré, Bauru, Botucatu and Lengdis Paulista). Additionally,
recent evidence of population declines (e.g. Lengéis Paulista and Avaré) and extinctions (e.g. Botucatu
population) has also been reported for populations on the left side. In the present study we evaluated the
levels of genetic variability using DNA samples extracted from buccal epithelial cells of individuals in the
remaining populations, by genotyping of 15 microsatellite polymorphic loci. The PCR products were
separated by electrophoresis on 6% denaturing polyacrylamide gel, stained with silver nitrate. Intra-
population genetic diversity was estimated by calculating the observed and expected heterozygosity,
percentage of polymorphic loci, number of alleles, effective allele number (POPGENE 1.32), allele
richness and inbreeding (FSTAT 2.9.3.2).

These analyses showed a low genetic diversity in P. moratoi when compared to other researches of
amphibians. Some differences were identified in amount of genetic diversity among the populations,
based on the reduction of the number of alleles, percentage of polymorphic loci and effective allele
number within populations of the left side, but no significant difference (p > 0.05) was observed in other
parameters (heterozygosity, allele richness and inbreeding). The low genetic diversity exhibited in P.
moratoi may be due to small populations sizes and therefore, provides a greater susceptibility to
extinction by the action of stochastic factors (demographic, environmental and genetic factors), which
helps to explain the recent extinctions of populations.

Financial Support: Fundacdo de Amparo a Pesquisa do Estado de Sao Paulo (FAPESP)
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Ashpole, Sara (University of Warterloo); Bishop, Christine (Environment Canada, Canada); Murphy,
Steve (University of Waterloo, Canada)

Cummulative effects on wetland landscapes: Can we reconnect Amphibian habitat through small
pond creation on private land?

The arid south Okanagan Valley, British Columbia is a highly modified landscape, where wetland and
riparian habitat loss exceed 85%. Increasing regional land development, agricultural contamination,
invasive predatory species, and roadway expansion provide a multi-stressor landscape for amphibian
species at risk. During 2003 to 2006, 74% of discrete valley bottom wetland sites had less than two of six
native amphibian species detected annually. Moreover, absence of reproductive success or low relative
amphibian abundance (<10 individuals) was observed among 67% sites. Consequently a collaborative
multi-stakeholder approach to habitat restoration and species recovery was adopted through private
landowner stewardship. The goal was to increase the quantity and quality of lowland wetland habitat by
reconnecting known amphibian-breeding sites with constructed and/or enhanced ponds. Amphibian
monitoring data determined strategic locations for wetland construction and/or restoration (N2003 = 24
sites; N2004 = 53 sites; N2005 = 71 sites; N2006 = 108 sites). These sites were selected based on: 1)
proximity to known breeding locations, 2) distance to adjacent water bodies, 3) at least 500m to
roadways, and 4) historic infilling knowledge or partnership with local Conservation Authorities. Since
2006, 21 wetlands were restored within the study area, effectively doubling the number of available
fishless ponds. Restoration outcomes include ten newly constructed ponds, eight re-contoured wetlands
after historic infilling, and invasive predatory species ( Lithobates catesbeianus; Carassius auratus )
mitigation at three sites. Restored sites and surrounding priority wetlands are monitored annually for the
presence of adults, eggs, and metamorph emergence. Early signs of immigration and metamorphic
success for Great Basin Spadefoot (Spea intermontana) and Pacific Chorus frog( Pseudacris regilla )
populations have been observed in twelve of 21 restored ponds. Wetland restoration has increased the
number of available breeding ponds within the study area, engaged landowners, and possibly aided
species recovery. Yet, local threats to upland terrestrial and breeding habitat continue to escalate which
impedes amphibian movement corridors and population expansion.

Assis, Ananda (Instituto de Biociéncias, Universidade de S&o Paulo); Barreto, Cristine (Universidade
Catélica de Brasilia, Brasilia, Brazil); Navas, Carlos (Instituto de Biociéncias, Universidade de Séo Paulo,
Sao Paulo, Brazil)

Analysis on the bacterial microflora on the amphibian skin of Atlantic Forest fragments and its
effectiveness against pathogens

Microbial communities have been identified on the skin of the amphibians and often include bacterial
isolates capable of producing substances that can inhibit the growth of pathogens, at least in vitro. The
composition of these communities is likely affected by both microhabitat and the natural history of the
amphibian host, and such considerations are important for populations of anuran inhabiting fragmented
forest environments. This study focuses on comparing the cutaneous microbial communities of anuran
populations from fragmented and continuous landscapes of Atlantic Forest. Specifically, we tested the
hypotheses that 1) resident cutaneous microbial communities found on anurans vary among sympatric
species; 2) for each species, the degree of habitat preservation affects the communities of cutaneous
microflora, and these communities differ between populations found in fragmented and continuous
forests; and 3) these bacterial communities exhibit antimicrobial properties that vary between species and
environmental settings. Indeed, we found that the microbial communities in anuran populations from
fragmented forests grew to greater densities and included more morphotypes when cultured than the
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communities from populations of the same species inhabiting continuous tracts of forest. Such differences
were noted for species that include Proceratophrys boiei, Aplastodiscus leucopygius, Dendropsophus
minutus and Phyllomedusa distincta. A total of 214 morphotypes of bacterial colonies were isolated from
these species, 27 of which exhibited inhibition against species of pathogenic bacteria. The greatest
diversity of isolates, and the greatest number exhibiting antimicrobial properties, were grown from
samples taken from P. boiei. | identified 68 isolates from these communities, which were dominated by
members of the Proteobacteria, Firmicutes, Bacteriodetes and Actinobacteria, which are all typical of
forest environments. These results suggest that the environment determines the profiles of the microbial
communities of the anurans in this study. Although the ecological implications of these differences is not
yet understood, there may be species-specific communities found within particular taxonomic groups of
anurans that may be predicted by the characteristics of the environment, life history traits, or inherent
physiology of each group. The presence of bacteria with antimicrobial properties may be of primary
importance for these amphibians as they protect against pathogenic microrganisms. In this way, the
environment could act as a buffer to the susceptibility of the amphibians infectious diseases, and
alterations to these landscapes would compromise this barrier of protection.

Aubret, Fabien (SEEM CNRS a MOULIS);

Body size evolution on islands: are adult size variations in tiger snakes a non-adaptive
consequence of selection on birth size?

Mean adult size has been used as the traditional measure of body size to explain trends of insular
gigantism and dwarfism in a wide array of taxa. However, patterns of variation in body size at birth have
surprisingly received little attention, leaving open the possibility that adult body size differences are non —
adaptive consequences of selection acting on neonate body size. Here, | used an empirical and
correlative approach to test this hypothesis in a mosaic of 12 island and mainland snake populations in
Australia. Data collected on 597 adult and 1084 neonate tiger snakes showed that (1) both adult and
neonate mean body size varied strongly across populations; (2) prey diversity and size convincingly
explained birth size variations: birth size, notably gape size, correlated with prey size; (3) neonate snout -
vent length was significantly correlated with neonate gape size; and (4) neonate snout - vent length was
significantly correlated with adult snout - vent length. Post - natal growth rates recorded under common
garden conditions differed across populations and were correlated with mean prey size. These data
collectively suggest that (1) prey size is the main driver for the evolution of body size at birth in gape -
limited predators; (2) adult size variations may reflect selective forces acting on earlier life stages; and (3)
adult size variations may also reflect resource availability during ontogeny (notably prey diversity).

Austin, Christopher (Louisiana State University); Perkins, Susan (American Museum of Natural History,
New York, NY, United States)

Green Blood in Lizards: Hypotheses for an Enigmatic Physiology

The bile pigments biliverdin and bilirubin are cytotoxic and neurotoxic physiological waste products that
when chronically elevated cause jaundice and can induce death, particularly with liver disease. Toxicity
due to bile pigment accumulation is common in individuals with decreased liver function, patients with the
life-threatening Gilbert's and Crigler-Najjar syndromes, and newborn babies. In contrast, some
extraordinary lizards from the megadiverse island of New Guinea have evolved green blood. The green
coloration of the blood is due to high levels of the green colored bile pigment biliverdin that overwhelms
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the intense color of the red blood cells. These lizards have blood concentrations that would cause
jaundice and death in humans and other vertebrates. The adaptive significance of hyperbiliverdism is
unknown, but three hypotheses are addressed.

Austin, James (University of Florida); Zamudio, Kelly (Cornell University, Ithaca, NY, United States);
Lougheed, Stephen (Queen's University, Kingston, ON, Canada)

Distinctiveness in spite of gene flow? Elucidating the role of inter-specific gene flow in the
divergence of a rare endemic frog

The Florida bog frog ( Rana okaloosae ) is known from approximately three-dozen tributaries of the East
Bay, Shoal and Yellow Rivers in Santa Rosa, Okaloosa, and Walton counties, Florida, USA (an area of
less than 20 km2). It is a member of the Rana catesbeiana species group, and mitochondrial DNA
(mtDNA) phylogenetics has indicated a sister-species relationship with the widespread bronze frog ( R.
clamitans ). More specifically, these mtDNA of two species are polyphyletic, and include shared
haplotypes. This could reflect recent divergence with incomplete lineage sorting, a genetic sweep of bog
frog mtDNA from bronze frogs during a recent secondary contact, or continuous ongoing gene flow
between the two species. Bronze frogs are found syntopically with bog frogs, leading to occasional
hybridization as demonstrated by microsatellite DNA and anecdotal information from field observations.
The extent of historical introgression between these species is of interest as a study of recent speciation,
but also as a conservation question. When one species is widespread and is syntopic with a rare
geographically restricted species, recurrent gene flow can pose the risk of extinction of the latter.
Whether inter-specific gene flow has persisted, and at what rate over the history of these species, can be
insightful in light of recent evidence of contemporary hybridization. The objective of this project is to use a
combination of variable nuclear microsatellite markers and mitochondrial DNA sequences to elucidate the
recent evolutionary history of bog and bronze frogs. The evolutionary history of this species pair is
examined using a combination of coalescent modeling, a comparison of Bayesian gene flow models
using Bayes factor analysis, and isolation-with-migration models.

Avendafio Casadiego, Karina (Universidad del Tolima); Montealegre Delgado, Xiomara Katherine;
Bernal Bautista, Manuel Hernando (Universidad del Tolima, Canada)

Effect of habitat size on survival, developmental time and growth rate in tadpoles of Engystomops
pustulosus and Rhinella humboldti

It has been recognized that growth rate, developmental rate and length of the tadpole period are strongly
affected by environmental factors such as temperature, oxygen, amount of food, larval density, water
volume and pond drying. Tadpoles of many anuran species develop in ephemeral ponds, and particularly
two species, E. pustulosus and R. humboldti breed in temporary ponds with strong differences in the
habitat size (space and water volume). So, we were interested in testing the effect of three permanent
habitat sizes (large, medium and small), with some similar environmental field conditions, on the survival,
developmental time and growth rate in tadpoles of these two species. We placed 15 containers in an area
of the laboratory five of them for the large habitat (size: 34 X 27X 12.5 cm with 2000 ml of previously
aerated water ),other five for the medium habitat (16.5 X 16.5 X 9 cm with 1000 ml of water), and five
more containers for the small habitat (13.5 X 9.5 X 3.5 cm with 100 ml of water ).In each one of the
containers we placed 4g of soil obtained from the University botanical garden, one macrophyte, and 10
tadpoles at Gosner stage 25. After starting the experiment, every day we supply 0.01 g of fish food for
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tadpoles of each container, every six days we changed 50% of the water and every twenty days we
removed all the water and materials and measured the accumulated survival, the developmental rate and
the growth rate. We finished the experiment when all tadpoles completed the metamorphosis or died. For
the two study species we found similar results. Survival was higher in the large habitat than in the
medium and small ones (E. pustulosus: 44%, 2% and 1%, respectively; R. humboldti: 4%, 0%, 0%).
Developmental time was also faster in the large habitat (in E. pustulosus: stage 46 was reach at 81 days
Vs 120 days for the other habitats; in R. humboldti, the stage 42 was reach after 160 days only in the
large habitat), and the growth rate was significantly higher in tadpoles from the large habitat size (Anova
p< 0.001 for all cases). Physicochemical conditions of the water in the containers were not significantly
different between and within treatments: temperature 23°C, dissolved oxygen varied between 5.98 and
4.7 mg/L and pH 6.7. Therefore, we concluded that under natural conditions tadpoles of E. pustulosus
and R. humboldti are less likely to survive to reach metamorphosis in small ponds with less water volume.

Avila-Pires, Teresa (Museu Paraense Emilio Goeldi); Hoogmoed, Marinus (Museu Paraense Emilio
Goeldi, Belem-PA, Brazil)

Herpetofauna of Serra dos Martirios / Andorinhas, Para, Brasil, a transitional Amazonian forest-
savannah region

Amazonia represents the largest continuous area of tropical rainforest, encompassing parts of eight
South American countries. Even though forest environments predominate, it harbors open vegetation
enclaves with distinct physiognomies, and it borders in the east and south on savannah habitats. It is
believed that Amazonian limits varied during its history, expanding or retracting during respectively wetter
and drier periods. Moreover, present deforestation processes tend to allow the invasion of species
adapted to open areas into previously forested areas. The study of areas situated in the ecotone
Amazonian forest—-savannah may help us understand both the historical interplay between these
physiognomies and the consequences of present day deforestation. The State Park Serra dos Martirios /
Andorinhas (54,000ha, elevation up to 600m), is located in SE Para (Brazil), on the southern edge of the
Amazonian forest and close to the Cerrado. It presents a mosaic of vegetation types, from open, grassy
or rocky fields, through sclerophyll, deciduous, and subperenifolial forests, to perenifolial, periodically
inundated forest along the Araguaia River. Besides, even within the park there are inhabitants and farms,
and cows freely enter Cerrado areas. We studied the local herpetofauna from October 22—November 4,
2012, through active search, 16 pitfall traps with drift fences (each a line of four 60L buckets), and four
funnel traps placed in creeks and pools for aquatic species. We found 34 amphibians (anurans) and 36
reptiles (20 lizards, nine snakes, five chelonians and two caimans). The mosaic of physiognomies put
together forest and cerrado species, like Polychrus marmoratus and P. acutirostris, and four distinct
species of Mabuya, and it apparently allows some typically forest species to penetrate the cerrado to a
certain extent (e.g., Dendrobates galactonotus, Leptodactylus mystaceus, Kentropyx calcarata) and vice-
versa (e.g., Leptodactylus syphax, Gymnodactylus amarali, Tropidurus oreadicus). A number of species
was able to occupy anthropogenic environments. Part of the fauna was not previously recorded from
Para, a few specimens (e.g. Colostethus sp. and Mabuya sp.) may represent undescribed species, and
others, like eight specimens of different size classes of Mesoclemmys, raised taxonomic questions that
will be discussed.
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Backlin, Adam (US Geological Survey); Santana, Frank (San Diego Zoo Institute for Conservation
Research, Escondido, CA, United States)

Lessons learned from 13 years of recovery with the critically endangered mountain-yellow legged
frog (Rana muscosa) in southern California

The once abundant mountain yellow-legged frog ( Rana muscosa ) has declined from 99% of its former
range in southern California since the late 1960’s. It is currently listed as endangered by both the US Fish
and Wildlife Service and the state of California. The mountain yellow-legged frog is a high elevation
species that requires at least two years to complete metamorphosis. The US Geological Survey has
been monitoring the remaining populations and involved with restoration for this species since 2000. The
San Diego Zoo Institute for Conservation Research has been conducting captive husbandry and
restoration since 2006 and were the first to successfully breed this species in captivity in 2010. Captively
bred animals were released in 2010 and 2011 in an attempt to reestablish a single site. The nascent
nature of the captive breeding program has presented us with challenges in our reestablishment effort.
Small sample sizes, low post-release detectability, and unavailability of frogs from multiple life stages has
limited our ability to develop a standardized reintroduction methodology for the species. We will discuss
some of the challenges and successes of managing anuran reintroductions during the nascent stages of
captive breeding programs.

Bailey, Larissa (Colorado State University);

An Introduction to Occupancy Estimation Techniques for Amphibians

Concern about worldwide amphibian declines intensified in the 1990s when scientists became aware of
the scope of the problem and the attention highlighted the dearth of long-term, large-scale studies of
amphibian systems and their dynamics. In response, the U.S. Geological Survey established a nation-
wide program to evaluate amphibian population status across the entire U.S., using species occurrence
as a response or state variable in a variety of studies, many of which are highlighted in this symposium.
Recent advances in estimation methods have emphasized that reliable inferences can be made from
these types of studies if detection and occupancy probabilities are simultaneous estimated. A key feature
of occupancy estimation methods is that they generally require both spatial and temporal replication. In
this presentation, | will give a brief overview of occupancy models in the context of existing amphibian
studies. | will discuss questions commonly encountered during both the design and analysis phase of
occupancy studies and describe resources and software available to practitioners.

Baird, Troy (Department of Biology, University of Central Oklahoma); Baird, Teresa (Department of
Biology, University of Central Oklahoma, Edmond, OK, United States); Shine, Richard (University of
Sydney, Sydney, N, Australia)

Conditional male social tactics in an Australian dragon's lair: The roles of body size, territory
takeover by aggression, and coloration signals in a high density population

The evolution of alternative male social tactics is expected when intense competition coupled with the
superior competitive ability of some individuals limits access to resources and reproductive opportunities
for other individuals. We conducted observational and experimental studies on eastern Australian water
dragons ( Physignathus lesueurii ) in a high density population where competition is intense, to test the
hypotheses that mature males adopt alternative social tactics that are plastic (conditional), and that large
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size and dimorphic coloration are important for resource-holding potential (RHP) and social signaling.
Approximately one-half of mature males ( N = 14) defended territories using high rates of patrol and
advertisement display, whereas 16 mature, but smaller males utilized non-territorial social tactics. The
plasticity of social tactics in this species, and their dependence on body size, was confirmed by two
instances of spontaneous eviction of territory owners by non-territorial males, and by marked shifts in
tactics by the latter in response to temporary experimental removals, followed (usually) by their expulsion
when original owners were reinstated. Home ranges of females overlapped those of several territorial and
non-territorial males, but females interacted more frequently with males that defended territories. We
describe three behavior patterns, exhibited primarily under unstable social conditions that display the
dimorphic coloration characteristic of male water dragons. Diminished responses by territorial males to a
supra-normally large and colorful model intruder, also support the hypothesis that water dragon males
display dimorphic ventral coloration only to convey a high level of aggressive intent, whereas routine
advertisement involves less intense (and costly) head-movement displays. Chronic high energetic costs
of territory defense (due to high local population density) may select for males of this species to cycle
between territorial and non-territorial social tactics depending upon their changing energetic status and
the level of intrasexual competition.

Bakkegard, Kristin (Samford University); Godwin, James (Auburn University Environmental Institute,
Canada); Hoss, Shannon (San Diego State University, Canada); Wines, Michael (Auburn University,
Canada)

Movement within a population of Red Hills Salamanders, Phaeognathus hubrichti

The Red Hills Salamander, Phaeognathus hubrichti , is an IUCN Red List Endangered plethodontid
endemic to the Red Hills region of southern Alabama. This fossorial species lives in burrows
predominantly on steep, north facing slopes. A cryptic species, nothing is known of movement between
different burrows on a slope. We report on an ongoing study of a PIT- tagged population of Red Hills
Salamanders in Monroe County, Alabama, USA. Salamanders were implanted with 134.2 kHz 1SO tags
(Biomark TX 1440) and detected with a Biomark 2001F-ISO reader with a racquet antenna. With a
maximum tag-read depth of 30 cm, we can detect tags through soil and rocky substrate, thus allowing
recaptures without needing to see the animal. Burrows were individually numbered and geo-referenced
using Trimble Real Time Kinematic GPS equipment for control point establishment and Trimble 5600
Total Station to map burrow entrances. Salamanders (N = 115) were tagged Dec 2007 — Feb 2008 then
released into their capture burrow. They were monitored five times during March — May 2008, monthly
(except August) in 2009, and six times during 2010-2012. We detected 72.2% of the salamanders at least
once post release; mean number of detections was 3.9 (range = 1-11); 63.4% were detected at least
twice. Of those, 53.4% changed burrows zero or one time; 24.6% moved at least 3 times. The longest
occupancy time for the same burrow was 23 months (6 detections). Distance moved was calculated
starting 1 month post release. Mean distance moved for all detections was 5.1 m (SD = 37.6; N = 236
detections; 77 salamanders); for mean distance moved including only when a salamander changed
burrows was 14.2 m (SD = 55.5; N = 106 detections; 48 salamanders). These means are right skewed.
Based on maximum distance moved, 75.3% moved less than 2 m and 92.2% of salamanders moved less
than 10 m. Maximum distance moved was approximately 400 m (by a female and juvenile) to new
burrows in an area adjacent to the main slope. The next longest movement was 83.2 m by a female. The
longest distance moved by a male was 77.7 m. Red Hills Salamanders apparently do not move often or
far. We recommend that all populations of this patchily distributed species be protected against habitat
destruction because of the limited dispersal capability of this salamander.
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Balaz, Vojtech (Department of Biology and Diseases of Wildlife Faculty of Veterinary Hygiene and
Ecology University of Veterinary and Pharmaceutical Sciences Brno); Civis, Petr; Vojar, Jiri (Department
of Ecology, Faculty of Environmental Sciences, Czech University of Life Sciences Prague, Prague, Czech
Republic); Literak, Ivan (Department of Biology and Diseases of Wildlife Faculty of Veterinary Hygiene
and Ecology University of Veterinary and Pharmaceutical Sciences Brno, Brno, Czech Republic); Garner,
Trenton (Zoological Society of London, London, United Kingdom)

Amphibian chytrid fungus surveillance in the Czech Republic

The fungus Batrachochytrium dendrobatidis became exemplary emerging pathogen owing to its rapid
spread and devastating impact on amphibian populations in many parts of the world, including Europe.
However many European countries show no evidence of disease-mediated declines hence the intensity
of research is limited. Awareness of the chytridiomycosis danger rapidly declines on the way to east and
so the knowledge of its presence in amphibian species of the area of Central and Eastern Europe. The
Czech Republic harbours surprisingly rich amphibian diversity (21 species) and many species are present
in relic or edge-of distribution populations, these receive a lot of conservation attention. Data on B.
dendrobatidis in the Czech Republic are being collected since 2008. The overall prevalence is similar to
surrounding countries but significantly varies in hosts, time and geography. Intensity of infection detected
by real time gPCR is in general very low, with exceptions in case of Pelophylax kl. esculentus, Bombina
variegata and Bufo viridis. Mortality caused my chytridiomycosis was detected only once. Bombina
variegata, Bufo calamita and Bufo viridis showed ability to clear infection. Genus Rana and Pelobates
fuscus remain negative even when infected amphibians of other species share the same water-body with
them. Models on habitat suitability show lowlands to harbour more infections than mountains. We
conducted first attempts to collect the fungus for cultivation. Proper genetic typing of the local lineage is
crucial for planning surveillance and future conservation activities.

Balaz, Vojtech (Department of Biology and Diseases of Wildlife Faculty of Veterinary Hygiene and
Ecology University of Veterinary and Pharmaceutical Sciences Brno); Vords, Judit (Hungarian Natural
History Museum, Budapest, Hungary); Garner, Trenton; Bielby, Jon (Zoological Society of London,
London, United Kingdom)

Taxonomic and geographic selectivity of Batrachochytrium dendrobatidis in Europe: Assessing
risk and directing future monitoring

The global amphibian decline is a generally accepted phenomenon affecting communities on global scale
in the last decades. Several processes have been shown to be primary drivers of species loss and
reductions of amphibian populations. Of these, Batrachochytrium dendrobatidis (Bd) represents the most
important of the emerging pathogens. Declines are non-randomly distributed across the Amphibia and
consistently carry a phylogenetic signal. In Europe some amphibians are susceptible to both infection and
mortality attributable to chytridiomycosis, whereas others seem less likely to harbour the pathogen.
Because Bd in Europe appears to be expanding its range as well as causing local amphibian mortality
and declines it is receiving considerable attention. We have generated primary data on infection in six
Central and Eastern European countries and integrated them with previously published and unpublished
European data. Altogether 44 native and one introduced species were included in the final dataset that
consisted of 7403 individual samples. We used contingency tables and randomisation tests to compare
background prevalence with the prevalence observed in focal clades. The analyses showed that brown
frogs in the genus Rana and subfamily Salamandrinae are consistently under-infected, while the
phylogenetic lineage formed by families Alytidae and Bombinatoridae is significantly over-infected. Clades
Pelophylax, Bufonidae and Pleurodeliane showed inconsistent trends that varied depending on the
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country. Although several taxonomic gaps exist this study provides guidelines for initiating new and
expanding current Bd research in Europe, useful especially in cases when resources for detection are
limited.

Baldi, Ludmila Cristina (Fisheries Institute); Santos, Fernanda Bastos (Fisheries Institute, Sdo Paulo,
Canada); Neves, Pedro Verdan; Carvalho, Katerine Pereira; Esteves, Katharina Eichbaum (Fisheries
Institute, S8o Paulo, Brazil); Hipdlito, Méarcio (Biological Institute, Sdo Paulo, Brazil); Ferreira, Claudia
Maris (Fisheries Institute, Sao Paulo, Brazil)

The Anuran community in riparian zones under influence of sugar cane cultiviation: preliminary
results

The riparian zone occurs at the interface between aquatic and terrestrial environments. Several studies
indicate that important interactions occurs in this region, with high biodiversity and great diversity of
environmental processes. Considering the widespread cultivation of sugar cane in Sdo Paulo State, and
the limited information about the effect of this culture on aguatic environments, this study aims to analyze
its effects on the anuran community. We chose three streams under different riparian conditions: 1-
predominance of sugarcane cultivation (site A), 2- predominance of secondary forest with sugar cane
cultivation on the vicinity (site B) and 3-riparian vegetation with preserved native forest (site C), with three
repetitions each one, located in regions of high density sugar-cane plantations in the basins of the
Piracicaba-Capivari-Jundiai rivers (PCJ). We collected the anurans with pit falls traps using fence guides
and active searching by visual encounter. Altogether, we found individuals belonging to the following
families: Leiuperidae, Leptodactylidae, Bufonidae, Microhylidae and Craugastoridae. In site A, 93
individuals of six different species were recorded: Physalaemus cuvieri (62), Physalaemus centralis (18),
Physalaemus marmoratus (2), Elachistocleis cesarii (5), Leptodactylus fuscus (4) and Pseudopaludicola
sp (2). In site B we found 6 individuals of three different species: Physalaemus cuvieri (2), Physalaemus
centralis (1) and Rhinella ornata (3). In site C we found 12 individuals of six different species:
Physalaemus cuvieri (1), Physalaemus centralis (2), Rhinella ornata (5), Haddadus binotatus (2),
Eupemphix nattereri (1) and Leptodactylus mistacynus (1). The results indicated higher Margalef richness
in site C (2,012) compared to site A (1,086) and B (1,116), and higher Shannon diversity in site C (1,583)
compared to sites A (0,999) and B (1,011). Simpson dominance higher in site A (0,508) (especially of
Physalaemus cuvieri, which is a generalist species found in impacted habitats), compared to sites B
(0,266) and C (0,181). These preliminary results, indicate the importance of the riparian zone for the
preservation of the anuran community, what ensuring a good water quality and shelter to the animals,
both indispensable to the anuran life cycle.

Ball, Lydia (Colby College); Bevier, Catherine (Colby College, Canada)

The role of epibiotic bacteria in modulating skin secretion production in the Spring Peeper,
Pseudacris crucifer

Amphibian skin glands synthesize and secrete many important compounds, including antimicrobial
peptides (AMPs) important for protection against pathogenic bacteria and fungi. The mechanisms of how
these are produced and their composition remains unclear. This study explored the mechanism in male
Spring Peepers, Pseudacris crucifer. Specifically, we tested the hypothesis that minimal exposure to
bacteria after being maintained in a sterile environment is sufficient to stimulate the production of
potentially protective skin secretions. Using sterile techniques, treatment frogs were collected in the field
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and swabbed to sample resident microbial species. At each phase, we also collected skin secretions
using mild electrical stimulation, quantified the protein content, and qualitatively assessed the complexity
using high-performance liquid chromatography (HPLC). After five recovery days, treatment frogs were
sampled for bacteria again, depleted of skin secretions, treated with antibiotics to sterilize the skin
surface, then exposed to colonies of the bacterium, Aeromonas hydrophila. This species is commonly
found in natural aquatic habitats in Maine and causes red-leg disease in frogs. Results from a pilot study
suggest that the sterilization treatment is effective in minimizing resident bacteria during experiment
treatment, and that skin secretion production is induced by exposure to bacteria. It appears, then, that
epibiotic bacteria play an important role in the immune response in frogs, and that secretion production
may be induced by exposure to a transient pathogen.

Ballouard, Jean-marie (SOPTOM-CRCC); Caron, Sébastien; Gravier, Camille; Fourniére, Kévin;
Servant, Laure (SOPTOM-CRCC, GONFARON, France); Michel, Catherine Louise (CEBC-CNRS, Villiers
en bois, France); Bonnet, Xavier (CEBC -CNRS, Villiers en bois, France)

Impact of field managements on body condition, thermoregulation and stress level of Testudo
hermanni

All tortoise species face strong decline, especially in the arid Mediterranean areas. The Hermann tortoise
( Testudo hermanni ) notably is critically endangered in Western Europe. In France, this species subsists
in the Var district (South Est) where small patchy populations are particularly vulnerable due to habitat
destruction, urbanization, uncontrolled fires and closing of other areas owing to changing agricultural
practices. It has been assumed that open habitats are critical in providing opportunities for
thermoregulation, laying sites, and favoring the growth of food resources. Water availability supposedly
relaxes environmental constraints. Therefore field management actions have been set up through a
conservation Life+ program (2010-2014). We evaluated the effect of habitat openings and of the creation
of water ponds in two independent sites. We used a simple experimental design comparing control versus
managed areas. In 2010, before managements, we performed initial surveys and monitored 38 tortoises
fitted with radio transmitters and temperature data loggers. In 2011, following managements, we monitor
40 tortoises (20 per experiment). We evaluate the impact of management on tortoises using physiological
indexes such as body condition, basal stress level, and hydric stress. Thermal profiles of the tortoise are
also recorded. This study will provide important information to better estimate the usefulness of field
managements which could be implemented at national and European levels. The results will be also
important to organize reintroduction or reinforcement programs.

Bangley, Charles (East Carolina University);

Potential competitive and predatory interactions between spiny dogfish (Squalus acanthias), and
striped bass (Morone saxatilis) in the coastal waters of North Carolina.

Spiny dogfish and striped bass are high-level predators in the Northwest Atlantic ecosystem that have
recently recovered from overfishing, and both species overwinter in North Carolina waters. Striped bass
and spiny dogfish abundance, salinity, temperature, and depth data were taken from winter trawl surveys
conducted in North Carolina waters from 1996-1998 and 2006-2010. Diet data were collected from striped
bass in 2006-2007 and from spiny dogfish in 2006-2007 and 2010. Spatial and dietary overlaps were
determined between the two species and the importance of striped bass in the diet of spiny dogfish was
assessed. Spatial overlap was consistently high and abundance was more strongly correlated with
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environmental factors than the abundance of the other predator.  Dietary overlap was less than 40%
between striped bass and dogfish sampled in 2006-2007 but was over 84% between striped bass and
spiny dogdfish sampled in 2010. Atlantic menhaden (Brevoortia tyrannus) and bay anchovy (Anchoa
mitchilli) were the most important overlapping prey species. Spiny dogfish in North Carolina waters may
have consumed 0.91% of the striped bass stock during the winter. These data suggest that spiny dogfish
are occasional predators of striped bass and there is potential for competition between the two predators,
but these interactions are insufficient to affect the abundance and distribution of either species. However,
the stability of these interactions may depend on the availability of their shared prey.

Bangs, Max (University of Arkansas);

Decline of the Savannah River Redeye Bass (Micropterus coosae) due to Introgressive
Hybridization with Invasive Alabama Spotted Bass (Micropterus punctulatus henshalli)

Invasives can promote extirpation or extinction of native species through a myriad of biological
mechanisms. Introgressive hybridization, for example, can be just as detrimental in this regard as
predation and competition especially in fishes that have limited reproductive barriers. Despite this, it is
often overlooked as an issue due to the necessity of employing molecular genetic techniques. On two
occasions, (2004 and 2010), we sampled individuals (n=623, n=653 respectfully) from four reservoirs of
the Savannah River drainage system (South Carolina) in an attempt to quantify temporal and spatial
evidence of hybridization and introgression between introduced (Alabama Spotted Bass, Micropterus
punctulatus henshalli ; Smallmouth Bass, M. dolomieu ) and endemics (Redeye Bass, M. coosae ;
Largemouth Bass, M. salmoides ). We utilized three bi-allelic nuclear (hnDNA) loci and one mitochondrial
(mtDNA) locus and our results indicate overwhelming introgression between spotted and redeye bass
coupled with strong selection for spotted bass in the lakes. Introgression is limited to the reservoirs with
strong selection for spotted bass genotypes, whereas refugial areas in the tributaries allow for persistence
of endemic and rare lineage redeye bass.

Banyal, Harjeet S. (HIMACHAL PRADESH UNIVERSITY, SHIMLA);

Laudakia tuberculata Hardwicke & Gray, 1827, a rock agama lizard from Kalaop-Khajjiar Wildlife
Sanctuary in Himachal Pradesh, India

India is home to 456 species of reptiles—244 species of serpents, 178 of lizards, 31 of testudines and 3
species of crocodilians. Laudakia tuberculata Hardwicke & Gray, 1827, the Kashmir Rock Agama lizard is
hereby reported for the first time from the vicinity of lake at Khajjiar, the Mini Switzerland, at 1920m amsl.
The omnivorous lizards are diurnal, terrestrial and seen settled on rocks or large stones in the area with
less vegetation during sunny daytime. When sunlight was low the lizards remained in crevices or
underneath the rocks. A large number of individuals were seen from April to October and the count
declined in March or November while the lizard hibernated during winter months. Laudakia tuberculata is
sturdy with flattened head and body. Adults are 10-12 cm with abnormally long tail. In male limbs and tail
are bluish with light spots all over the body. Fore and hind limbs strong, former being stout and shorter. A
complete account of the lizard will be presented at the conference.
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Barbo, Fausto Erritto (Museu de Zoologia da Universidade de S&o Paulo); Gasparini, Jodo Luiz
(Universidade Federal do Espirito Santo, Canada); Almeida, Antonio de P. (ICMBio - Projeto Tamar,
Canada); Grazziotin, Felipe G. (Museu de Zoologia da Universidade de S&o Paulo, Canada); Ferrarini,
José Mario G.; Sawaya, Ricardo J. (Universidade Federal de Sédo Paulo, Canada)

Another modified population of lancehead in the Bothrops jararaca complex in a continental
island of the Brazilian coast

The genus Bothrops includes about 50 species, distributed in six groups: B. alternatus , B. atrox , B.
jararaca, B. jararacussu, B. neuwiedi, and B. taeniatus . The B. jararaca group is composed by B.
jararaca , a widespread species from Atlantic forest, and two insular species, B. alcatraz and B.
insularis , from Alcatrazes and Queimada Grande islands, respectively. Other two insular forms from
Vitéria and Buzios islands, in the coast of Sdo Paulo state are under description. Here we recorded
another new insular and modified population of lancehead from Franceses island, ca. 4 Km off the coast
of Espirito Santo state, southeastern Brazil. This island is covered mainly by the Atlantic forest formation
with a total area of about 15 ha. This population presents some particular characters, as a small adult
size, and the diet specialized in ectothermic prey, mostly lizards, but also centipedes and conspecific
shakes. This population can be distinguished morphologically from B. alcatraz and the form from Vitoria
island by its higher number of ventral and subcaudal scales. Despite overlapping the number of ventral
and subcaudal scales with most of mainland B. jararaca , and the form from Buzios island, this
population can be distinguished by the smaller adult size. From B. insularis , this population can be
distinguished by the smaller adult size, higher number of ventral scales, and the color pattern. This new
population is very abundant on the island (ca. two snakes per hour-person of visual search) and can be
found acitve on the leaf litter. Fourteen out of 33 individuals found presented remnants of prey in stomach
and gut contents, including lizards (N = 9), centipedes (N = 4), and conspecific snakes (N = 1). All youngs
(N = 5) presented yellowish tail-tip, as observed in the juveniles of the mainland B. jararaca . The
modifications presented by this insular population, specially the small adult size, should be related to
ecological agents as prey availability.

Barichivich, William (USGS-SESC); Calhoun, Daniel; Brown, Mary; Cressler, Alan; Dalton, Melinda;
Hughes, William; Walls, Susan (USGS, Canada)

Environmental monitoring of the amphibian chytrid fungus (Batrachochytrium dendrobatidis) in
the southeastern United States: Any evidence of disease-related population declines?

Pathogens and infectious diseases are of significant concern in biological conservation. In many parts of
the world population declines and extinctions of amphibians have been attributed to the pathogenic
amphibian chytrid fungus, Batrachochytrium dendrobatidis (Bd), which causes chytridiomycosis.
Considerable effort has focused on detecting Bd in its amphibian host but, until recently, little was known
about the temporal and spatial distribution of this pathogen in the environment. Herein we report the
results of concurrent host and environmental sampling of Bd on public lands in the southeastern United
States. Between April 2008 and April 2010 we swabbed 1206 amphibians and filtered water (315
samples) from 71 sites. Sites included isolated wetlands, streams, and caves from nine national parks
and wildlife refuges extending from the (Southern) Appalachian Mountains to the Florida Keys.
Additionally, a wide variety of frogs (20 species), as well as salamanders (21 species), was sampled.
Results from quantitative polymerase chain reaction (qPCR) of swabs and filters showed Bd to be
common and widespread throughout the region. Batrachochytrium dendrobatidis was detected in each
state and in seven of nine US Department of Interior lands sampled. In most cases these were the first
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records of Bd on the properties sampled and are only the second and third records for Florida and
Alabama respectively.

Our results illustrate a lack of detection of Bd on amphibians does not imply an absence of this pathogen
in the environment. Discordance between water and biological samples underscores the need to conduct
both environmental and biological sampling to elucidate the distribution of this pathogen in the
environment and its potential to infect amphibians. Contrary to the pattern of declines and extinctions
observed in Mesoamerica and Australia, Bd is quite ubiquitous in the southeastern US without noticeable
changes to amphibian populations. However, mortality events associated with other know amphibian
pathogens (e.g. ranavirus and the perkinsus like organism) were observed during the course of this study.

Barlow, Axel (Bangor University); Baker, Karis; Hendry, Catriona; Peppin, Lindsay (Bangor University,
Canada); Phelps, Tony (Cape Reptile Institute, Canada); Tolley, Krystal (South African National
Biodiversity Institute, Canada); Wuster, Wolfgang (Bangor University, Canada)

Retracing Pleistocene refugial isolation in southern Africa: a case study of the widespread African
puff adder (Bitis arietans).

Phylogeographic studies of widespread African savannah mammals have typically found distinct
mitochondrial clades in East, West or southern Africa, leading to the hypothesis that these areas served
as open habitat refugia during the Pleistocene, isolated from each other by expanding tropical forests
during warm and humid interglacial periods. However, comparative data from widespread African reptiles
is currently lacking. We present a phylogeographic investigation of the widespread African puff adder (
Bitis arietans ), a snake that inhabits open habitat formations throughout sub-Saharan Africa. Multiple
parapatric mitochondrial clades occur across the current distribution of B. arietans . These include a
widespread southern clade that is subdivided into four separate clades, suggesting a history of refugial
isolation in southern Africa. We investigated the possible causes of isolation using a species distribution
model derived from locality records and environmental data. The results indicate that range reduction and
fragmentation occurred in southern Africa during Pleistocene cold phases (glacial maxima) with
subsequent range expansion during warmer interglacials. The spatial pattern of range fragmentation also
corresponds well with the geographic location of the common ancestor of each clade inferred from the
genetic data using a coalescent spatial diffusion model, further supporting the hypothesis of refugial
isolation. Interglacial expansion has resulted in secondary contact between refugial populations
(mitochondrial clade contact zones). Data from five anonymous nuclear loci reveal male-mediated gene
flow across these contact zones. However, the geographic extent of admixture varies considerably
between clades, suggesting varying periods of contact between different refugial populations. Overall, our
study reveals a complex history of refugial isolation and secondary expansion for puff adders in southern
Africa. Critically, although range contraction and isolation in widespread savannah mammals is thought to
have occurred during warm interglacials, in southern Africa the sympatric puff adder shows the opposite
pattern of range contraction during cooler glacial periods.
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Barnes, Cody (University of Arkansas at Little Rock); Gifford, Matthew (University of Arkansas at Little
Rock, Little Rock, AR, United States)

Digestive energetics in plethodontid salamanders

For over a century, specific dynamic action (SDA) has been extensively researched in a wide variety of
taxa. Yet to date no attempts to quantify the postprandial up-regulation of metabolism in plethodontid
salamanders have been pursued. Our study is the first to quantify and compare the SDA response in a
montane endemic lungless salamander and its lowland congener (Plethodon ouachitae and P. albagula,
respectively). Metabolic performance curves were fit for the SDA response of each species measured at
10°C. Interspecific differences were not detected in the standard metabolic rate, peak, or time to peak.
However, the duration of the SDA response and the overall energy expended in SDA differed between
species. In addition, patterns observed in both species were substantially lower than in ambystomatids
and other taxa. The further reduced investment in SDA by P. albagula could pose a mechanism driving
the occupation of a larger distribution range and reflect physiological tradeoffs in the montane endemic.

Bart, Hank (Tulane University Museum of Natural History);

Fish collections as aresource for cyber-enabled discovery and innovation

Images of specimens from natural history collections are increasingly being used in scientific research.
Some of this research (cybertaxonomy) aims to increase the traditionally slow pace of new species
discovery and taxonomic description. A collaborative research project funded by the U.S. National
Science Foundation is using 2-D and 3-D images of specimens from the Royal D. Suttkus Fish Collection
to develop a computer-based species recognition and taxonomic diagnosis system. In one component of
the project machine learning techniques are being used to train a computer algorithm to select features
from images of specimens useful for distinguishing one collection of specimens from other known
taxonomic groupings. A second component of the project involves using novelty (outlier) detection to
distinguish unknown species from known species. This interdisciplinary research project is an example of
technology and innovation at the crossroads of biology and computer science.

Bastiaans, Elizabeth (University of California, Santa Cruz);

Color morphs in an incipiently speciating lizard: from polymorphism to interpopulation
divergence

When different environments favor different reproductive strategies, the presence of alternative
reproductive tactics within populations may accelerate speciation by decreasing gene flow between them.
Many lizard species exhibit genetically based polymorphisms in color patches used in sexual signaling,
and often they are linked to alternative reproductive tactics. The presence and/or frequencies of color
morphs often vary between populations of the same or closely related species, providing ideal systems in
which to examine links between behavioral polymorphism and speciation. The karyotypically diverse
mesquite lizard (Sceloporus grammicus) species complex may represent a case of incipient speciation.
Robertsonian fissions have produced eight chromosome races whose diploid nhumbers range from 32 to
46, and several hybrid zones have been described between neighboring populations belonging to
different chromosome races. | will describe intrapopulation color polymorphisms and associated
alternative male and female reproductive tactics in the S. grammicus complex, variation between
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populations in the presence and frequencies of color morphs, and the behavioral characteristics
associated with the morphs. Several populations of the S. grammicus species complex exhibit
orange/blue/yellow throat color polymorphisms in males, similar to those previously shown to correspond
to “rock-paper-scissors” strategies that cycle under negative frequency dependent selection in the side-
blotched lizard (Uta stansburiana).  Other populations of the S. grammicus complex exhibit
orange/white/yellow polymorphisms, and contact zones between populations with each polymorphism
correspond, in some cases, to hybrid zones between chromosome races. | will discuss the phylogenetic
context in which these polymorphisms occur and relate them to previously documented karyotypic
variation.

Bates, Michael (National Museum, Bloemfontein); Broadley, Donald (Natural History Museum,
Bulawayo, Canada); Barlow, Axel; Wuster, Wolfgang (Bangor University, Canada); Tolley, Krystal (South
African National Biodiversity Institute, Canada)

Taxonomy and distribution of the African egg-eating snakes of the genus Dasypeltis

Carl Gans (1959, 1964) conducted detailed studies of morphological variation in the pan-African egg-
eating snake genus Dasypeltis. His taxonomic conclusions were conservative however, and he
recognized only six species: D. scabra, D. palmarum, D. inornata, D. fasciata, D. medici (two subspecies)
and D. atra. Since then large collections of Dasypeltis from throughout the continent have accumulated in
various museums. In 2006 Trape & Mané reviewed the genus in West Africa and described three new
species: D. confusa, D. sahelensis and D. gansi (two subspecies); and another new species from this
area is currently being described (S. Trape pers. comm.). We have initiated morphology-based revisions
of Dasypelis in the W half of Southern Africa, E half of Southern Africa, central Africa, and NE Africa &
SW Arabia. A separate molecular phylogenetic study (mitochondrial and nuclear genes) has now been
extended to provide pan-African coverage of the genus. Where possible we have used both
morphological and genetic data to resolve taxonomic problems. Preliminary phylogenetic results indicate
that apart from the basal species D. medici, there are two distinct Dasypeltis clades: 1) populations from
W, SW and central Africa (D. s. loveridgei, and sister species D. palmarum and D. confusa), and 2)
remaining species analysed so far (D. inornata, D. scabra, and sister species D. fasciata and D. atra). D.
scabra in Southern Africa consists of three clades, with two possible new species. Molecular and
morphological data indicate that D. s. loveridgei of Namibia and adjacent regions in SW Africa, currently
considered a synonym of D. scabra, is in fact a distinct species sympatric with the latter in north-central
Namibia. Populations in S Namibia and N Cape of South Africa, as well as NW Namibia and SW Angola,
respectively, appear to represent new subspecies of “D. loveridgei”. A morphology-based revision of
Dasypeltis in NE Africa & SW Arabia confirms the validity of D. abyssina, a species with unusual dorsal
and ventral colour patterns, and high ventral counts, and identifies a new subspecies of D. abyssina from
Ethiopia, Eritrea and the Arabian Peninsula. Distribution ranges of the various taxa have been mapped
and will be illustrated. Although previously considered restricted to W Africa, D. confusa is widely
distributed through central Africa to Uganda and as far south as S Angola; while D. atra extends from S
Tanzania to central Ethiopia and westwards into E DRC.
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Batista, Abel (Senckenberg Institute);

Amphibian and Reptiles of eastern Panama: results of recent explorations.

Eastern Panama is recognized as an important biodiversity hotspot due to its great variety of habitat, high
endemism, and fast habitat loss. The diversity of ecosystems within this region makes it an interesting
place to study its fauna, especially in unexplored places and those which some herpetologists visited
many decades ago. The conservation status of many endemics and rare species in this region remain
unknown. Now Panamanian scientists and national authorities have emphasised the urgency of surveys
to determine conservation strategies for the herpetofauna in this region. During July to December 2011, |
went to the mountain ranges of Maje, Pirre, Jingurudo, Filo del Tallo and Cerro Sapo in Eastern Panama.
| did an integrative approach to assess the biodiversity of the eastern Panamanian herpetofauna using
molecular genetics, GIS, morphology, bioacustics (in the case of anurans), and ecological aspects.
During opportunistic searches at night | found 88 species of amphibians and 66 species of reptiles. These
results include new records for the region and data about the abundance status of some endangered
species (e.g., Atelopus spp ., Strabomantis spp.). Throughout the integrative approach | detected the
presence of cryptic and candidate species of the genera Bolitoglossa, Colotethus, Craugastor,
Diasporus, Ecnomiohyla, Lepidoblepharis, Pristimantis (Pristimantis cruentus species group), and
Silverstoneia. Also, | obtained interesting findings of rare and endangered species as Atelopus certus, A.
glyphus, Bolitoglossa cuna, Anolis latifrons , Imantodes phantasma, Pristimantis adnus, P ristimantis
moro, P ristimantis pirrensis and Ptychoglossus myersi. | recorded for the first time the advertisement
call of the recently described species Pristimantis adnus . This new findings are considered as a relevant
contribution to the knowledge of the area's herpetofauna. However, many areas still remain unexplored,
and a detailed assessment of the species status is urgently required.

Bauer, Aaron (Villanova University); Feldman, Anat (Tel-Aviv University, Tel-Aviv, Israel); Das, Indraneil
(Universiti Malaysia Sarawak, Kota Samarahan, Sarawak, Malaysia); Khela, Sonia (Zoological Society of
London, London, United Kingdom); Itescu, Yuval; Meiri, Shai (Tel-Aviv University, Tel-Aviv, Israel)

Distribution patterns of Indian reptiles and their environmental and phylogenetic correlates

The herpetofauna of India is highly diverse and exhibits high levels of endemism. However, until recently
it was extremely difficult to obtain an accurate overview of patterns of diversity due to a lack of vouchered
records and the prevalence of taxonomic problems in many groups. An increase in the number of reliable
sight and photo-vouchered records obtained by many active field herpetologists in India, coupled with the
resolution of at least some major taxonomic issues, has made reliable estimates of species distributions
possible for the first time. We developed maps for more than 450 terrestrial and freshwater species of
reptiles occurring in India. We analyzed species richness at a scale of one degree grid cells with respect
to a diversity of environmental correlates, including median annual temperature, median annual
precipitation, net primary productivity, mean elevation, and range in elevation (difference in height above
sea level between the highest and lowest point in each cell). Overall reptile richness increased with
increasing temperature, range in elevation, and precipitation. The model incorporating these variables
explains ~30% of the variation (not corrected for spatial autocorrelation). Turtle diversity was positively
correlated with precipitation and negatively so with elevational range. Lizard richness increased with
increasing temperature, and range in elevation, but was negatively associated with net primary
productivity and was uncorrelated with precipitation. Snake richness increased with all variables
considered, with the model considerably better than that for lizards or turtles, explaining 45% of the
variation. Both lizard and snake richness peak in South India, particularly in the Western Ghats, but
shakes are also very rich in Northeast India, as are turtles. Other areas of high diversity and endemism
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are the Eastern Ghats and the Western Himalayas, in contrast to the Deccan Plateau, Central Highlands,
and much of the Gangetic Plain. Substrate requirements, such as soil type or rock crevice availability,
limit particular clades of reptiles to certain geographic regions and the current and historical distribution of
these probably accounts for much of the variation in spatial diversity not explained by standard
environmental models. Uropeltid snakes and Cnemaspis geckos are examples of such taxa for which
distribution is strongly linked to phylogeny and historical biogeography.

Bauer, Aaron (Villanova University); Heinecke, Matthew; Jackman, Todd (Villanova University, Villanova,
PA, United States)

Substrate-mediated endemism in southern African geckos

Southern Africa has a rich lizard fauna, within which gekkonid geckos are a dominant group. High
species-richness in geckos is associated with substrate-specificity which, in conjunction with the complex
geological history of the subcontinent, has resulted in extensive cladogenesis and narrow endemism in
most rupicolous species. Phylogenetic analyses of each of several major clades of southern African
geckos: the Pachydactylus group (Pachydactylus, Rhoptropus, Colopus, Chondrodactylus,
Elasmodactylus), Goggia and Afroedura recovered well-resolved trees with most branches receiving
significant support. Divergence timing and diversification analyses reveal that an increase in the rate of
speciation in the most species- rich genus, Pachydactylus, was associated with a shift from terrestriality to
rock-living in the late Oligocene to early Miocene. Rupicoly is ancestral in both Goggia and Afroedura.
Basal lineages in these two taxa are present in the southwestern Cape of South Africa where several
species of Pachydactylus also occur, but their chief diversification has been in the temperate Cape Fold
Mountains (Goggia) and along the Eastern Escarpment and into the Eastern Cape (Afroedura), where
Pachydactylus is poorly represented. Conversely, Pachydactylus and its related genera have their
greatest diversity in the arid regions of the Northern Cape and Namibia, where the other genera are
represented by only two species each. The approximately contemporaneous diversification of these
genera suggests that ecological interactions between them may have contributed to their largely
complementary distributions.

Bautista, Jeremiah (Cal State University Northridge);

Reproductive biology of the barred sand bass, Paralabrax nebulifer of Southern California

Years of intense fishing pressure has caused the fishery of the barred sand bass, ( Paralabrax nebulifer)
of southern California to decline precipitously in the first decade of the 21st century.This species forms
large aggregations during their summer spawning season have left them vulnerable to fishermen who
remove them by the tens of thousands each summer. Commercial fishing has been prohibited since the
1950’s, but the increasing popularity of this sport fish and relative ease of capture has drawn in thousands
of anglers annually. Specifically this proposed study into the reproductive biology of barred sand bass
aims to 1) document, for the first time, the gonado-somatic index (GSI) for both male and female for a full
year, 2) determine fecundity for a wide size range of females, 3) investigate the possibility of a sexual
dimorphic trait in the eye crest morphology, size, and coloration, and 4) up date the age assessment for
fishery management related issues. Understanding the reproductive cycles and the duration of energy
allocation towards reproduction is important for the proper management of this fishery. Historically,
barred sand bass have played a prominent role in the recreational fishing industry of southern California
and must be protected and properly managed to prevent further decrease in the stocks, the loss of
genetic diversity, the shifting of size and sex classes, and the ultimate collapse of the fishery.
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Baxter-Gilbert, James (Laurentian University); Lesbarréres, Daivid; Litzgus, Jacqueline (Laurentian
University, Canada)

On the road again: measuring the effectiveness of mitigation structures for reducing reptile road
mortality

Many reptile populations are negatively impacted by roads, especially because seasonal migratory
movements increase individual encounters with traffic. The Highway 69/400 corridor, connecting southern
and northern Ontario, runs along the eastern Georgian Bay Coast, one of Canada’s richest areas of
reptile biodiversity. A section of new 4-lane highway has been designed to include mitigation structures (
e.g., eco-passages, fences) intended to lessen the detrimental effects this major roadway poses to
numerous Species-at-Risk (SAR) reptiles. Using a Before-After-Control-Impact-Paired (BACIP) study
design, we will quantify reptile road mortality present on the existing, hon-mitigated 2-lane highway (in
spring and summer 2012) and compare it to mortality on the new, mitigated 4-lane highway (in spring and
summer 2013). In both years of the study, a control site without any mitigation measures will also be
monitored. If the exclusion structures ( e.g., fences) of the new highway are effective, animals should be
prevented from accessing the road and we should therefore observe a reduction in road mortality. Radio
telemetry and wildlife cameras will be used to monitor reptile movements around and under the road via
population connectivity structures ( e.g., eco-passages). Additionally, a “willingness to utilize” experiment
will be conducted, which will assess turtle behaviour in response to the eco-passage. If the population
connectivity measures are effective, movements between habitats on either side of road, and use of the
eco-passages are expected. Conclusions drawn from our study will allow development of
recommendations for future road mitigation structures to reduce road mortality, and counteract the
decline of reptile biodiversity.

Beachy, Christopher (Minot State University); Beachy, Hyla (Jim Hill Middle School, Minot, ND, United
States)

The effect of temperature on post-maturation metamorphosis in western Tiger Salamanders,
Ambystoma mavortium

The western tiger salamander (Ambystoma mavortium) exhibits facultative paedomorphosis throughout
many parts of its range (western North America). Like other western tiger salamander populations,
growth is very rapid and individuals can attain large sizes (>100 mm SVL) in their first summer of life. In
North Dakota, populations are completely metamorphic when ponds are ephemeral (and can reach high
tempetures), completely paedomorphic in deep cattle ponds that always have water and do not freeze
completely (and are always cool), and are mixed metamorphic/paedomorphic in larger shallow lakes that
dry periodically (e.g., once every 10-20 years). We hypothesized that temperature variation among these
types of habitats is a significant cause of life cycle variation. We collected 20 salamanders using minnow
traps from flooded Agsite Pond in Ward County in northwestern North Dakota. This site is characterized
by a mixed population of paedomorphic and metamorphic salamanders. We tested two hypotheses: (1)
metamorphosis is temperature dependent and (2) metamorphosis is dependent on maturation status. We
placed large (>85 mm SVL) larvae in individual boxes and placed 10 larvae in a cooler at 15 degrees C
and 10 larvae in a cooler at 20 degree C. 7 of high temperature larvae metamorphosed, while 1 low
temperature larvae metamorphosed. In addition, the propensity to metamorphose was contingent on
maturation status: large larvae that were already sexually mature were less likely to metamorphose.
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Beamer, David (Nash Community College); Lamb, Trip (East Carolina University, Greenville, NC, United
States)

A comprehensive, range-wide molecular phylogenetic survey of the dusky salamanders
(Desmognathus)

The dusky salamanders ( Desmognathus ) constitute a large, species-rich group, and while a
considerable body of literature addressing systematic relationships and adaptive trends exists, these
issues have heretofore been approached in piecemeal fashion. A few recent, seminal papers have
substantially revised our understanding of the diversity contained within this lineage and its tempo and
direction of adaptive divergence. Tilley & Mahoney (1996) revealed considerable cryptic species level
divergence within mountain duskies; Titus & Larson (1996) presented data which completely reversed
former hypotheses regarding the direction of adaptive trends in the genus; Chippindale et al. (2004)
provided strong evidence for a reversal in reproductive mode within the Desmognathus lineage; and
most recently, the work of Kozak et al. (2005), which has highlighted that Desmognathus is more lineage
rich than previously believed. All of these have served to demonstrate how complex the evolutionary
history of Desmognathus is, and taken together, these works manifest a need for more sampling in
areas and within lineages that have thus far been sparsely evaluated. We designed and carried out a
sampling regimen that focuses on level iv ecoregion X independent river drainages. We sampled over
600 populations across the distribution of all described dusky salamander ( Desmognathus ) species and
DNA sequence data was collected for each population. A Bayesian phylogenetic reconstruction of mtDNA
reveals more than fifty independent evolutionary lineages; for exemplars of each mtDNA lineage we
sequenced three nuclear-encoded regions. We analyzed this dataset with several methods that
accommodate gene-tree heterogeneity to produce a Desmognathus species tree.

Beamer, David (Nash Community College);

The role of head shape evolution in an adaptive radiation of salamanders

Microhabitat partitioning amongst Desmognathus species involves a size component, with very large
species being aquatic and small species being terrestrial. However the mid-sized species range from
aquatic to terrestrial and some species demonstrate microhabitat shifts in different portions of their range
or when they are found sympatrically with congeners. | investigated head shape with size independent
geometric morphometric techniques. A MANOVA of head shape variables found highly significant
differences between populations occupying different microhabitats.  Discriminant analysis was able to
correctly classify microhabitat based on the head shape variables 64% of the time. These results suggest
that head shape is correlated with microhabitat. Since lineages do not represent independent data points
| used independent contrasts to control for phylogeny and found a significant correlation between three of
the head shape variables and microhabitat.

Beard, Karen (Utah State University);

Founder effects haven't quieted them down: the coqui frog invasion in Hawaii

Introduced populations often exhibit divergence from their source populations as a result from novel
selection pressures, genetic drift caused by founder effects and bottlenecks, or both. The coqui frog,
native to Puerto Rico, invaded Hawaii, and experienced extreme founder effects. We studied variation in
body size and advertisement call parameters across elevational gradients in Puerto Rican and Hawaiian
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populations. We used common garden experiments to determine potential sources of variation in these
traits. In both Hawaii and Puerto Rico, body size followed Bergmann's rule, but body size was larger and
sexual dimorphism were greater in Puerto Rico than Hawaii. Calls correlated with elevation in both
Puerto Rico and Hawaii in the following ways: negative for fundamental frequency, positive with the
duration of each call, and negative with call rate, but there was less variation in these traits with elevation
in Hawaii than Puerto Rico. Across all populations in the laboratory, higher maternal temperatures
resulted in larger clutch sizes, smaller egg and offspring sizes, and shorter development periods. Higher
rearing temperatures resulted in smaller offspring size and shorter development periods. Frogs from
higher elevations in Puerto Rico but not Hawaii had faster growth rates and larger clutch sizes. In the
laboratory, we found the negative relationship between elevation and call frequency was best explained
by larger body sizes at higher elevations, and that the positive relationship between elevation and call
duration, and negative relationship between elevation and call rate were best explained by lower
temperatures at higher elevations. Our results suggest that Bergmann’s clines in Puerto Rico may be
result from genetic differences among populations and plasticity in response to temperature. Alternatively,
in Hawaii, phenotypic plasticity in response to temperature likely explains the relatively small, but
potentially adaptive cline in body size with elevation. Founder effects from biased sampling of native
populations provide a mechanistic explanation for the reduced cline in body size. While individual frogs
are not louder in Hawaii than Puerto Rico, choruses may appear louder because densities can be higher.
Despite founder effects, the coqui is a widespread and highly abundant species in Hawaii and is reducing
invertebrate prey where it invades.

Beasley, Barbara (Association of Wetland Stewards for Clayoquot and Barkley Sounds);

Amphibian rite of passage: designing and testing the effectiveness of culverts for connecting
habitats in coastal British Columbia, Canada.

Western North America has lagged behind Europe, Britain and the eastern U.S. in addressing the threat
of roads to amphibians. We have installed very few mitigation structures, such as tunnels and barrier
fences, and conducted little follow-up monitoring to determine if these structures are effective in
connecting habitats and reducing road mortality. | measured amphibian movements along guiding fences
and through two different culverts at a site where five species of amphibians: Rana aurora , Pseudacris
regilla , Ambystoma gracile , Taricha granulosa and Plethodon vehiculum are frequently killed by
traffic. The culverts were 50 m apart at a peak crossing location along the Pacific Rim Highway, on
Vancouver Island, British Columbia. One culvert was a round corrugated metal (60 cm in diameter)
“drainage culvert”, positioned to carry storm water under the road. The second culvert was a larger
rectangular concrete “box culvert’, half-filled with soil (180 cm x 45 cm final internal opening), and
positioned to provide an unflooded passageway for amphibians. Guiding fences were connected to the
tunnel entranceways and extended up to 60 m into the forest, angled away from the edge of the road.
Roadside barrier fences significantly reduced the number of amphibians, except P. regilla , killed on the
highway. | measured the effectiveness of each culvert as a connective passageway by (i) observing
amphibians inside the tunnel and at tunnel entranceways using time-lapse photography and (ii) counting
the number of marked amphibians recaptured in exit traps and along guiding fences as a proportion of the
number caught along corresponding sets of guiding fences on the opposite side of the road. With photos
and trapping, | detected R. aurora, A. gracile and, occasionally, T. granulosa moving through each
culvert, but not P. regilla and P. vehiculum . Recaptures of all species combined were higher at the “box
culvert” (8% of 402 marked individuals) than the “drainage culvert’” (2% of 173) and twice as many
amphibians were photographed using the former (average 0.44 individuals per night). The “box culvert”
was better designed and better used as a crossing structure, however at a much lower rate than
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expected. Challenges with detectability and the presence of a mink predator are two possible
explanations for the low rate of use.

Beck, Daniel (Dept. of Biological Sciences, Central Washington University); Holcomb, Kerry (Central
Washington University, Ellensburg, WA, United States); Olivan Pliego, Jesus Eduardo (Facultad de
Ciencias Bioldgicas de la UAEM (Morelos), San Patricio, Jalisco, Mexico); Kiester, Ross (Turtle
Conservancy, New York, NY, United States); Garcia Aguayo, Andrés (Instituto de Biologia, U.N.A.M.,
San Patricio, Jalisco, Mexico)

Response of the Mexican beaded lizard (Heloderma horridum) to extreme seasonality in a tropical
dry forest

We investigated how the Mexican Beaded lizard (Heloderma horridum horridum ) manages the intense
seasonality of its tropical deciduous forest habitat. Tropical deciduous forests of western Mexico show
extreme seasonality, with a dry season lasting approximately 8 months (4 months in which virtually no
rain falls), followed by a 4-month wet season when 80% of mean annual precipitation occurs.
Specifically, we documented how the thermal and hydric heterogeneity of the tropical dry forest changes
from dry to wet season, and we explored how H. horridum h . responds to the abrupt changes brought on
by summer precipitation. We used implantable radiotransmitters to spatially track lizards, and
thermocron ibutton TM dataloggers to continuously record body temperatures at 15 minute intervals from
May through August 2011 (n = 6 lizards). We identified patterns of activity and refuge use by comparing
lizard body temperatures with concurrent environmental temperatures, and then tested for differences in
activity patterns and thermal biology between the dry and wet seasons. Variation in temperature and
humidity was much greater during the dry season, both spatially (along a 1000 m elevational gradient)
and temporally (day/night cycles). During the dry season (May and June) Beaded Lizards spent more
time (~90%) in refuges and significantly less time on the surface than during the wet season, yet
occasionally made extended above-ground forays. Beaded lizards showed more diurnal activity during
the dry season, with an interesting late-afternoon activity peak, despite exposure to significantly higher
temperatures and lower ambient humidity. During the wet season (July and August), beaded lizards
spent more time on the surface (42% wet season vs. 10% during the dry season), were active more
frequently (3+ bouts/wk wet season; vs. 1.5 bouts/week dry season), traveled farther, and showed lower
activity temperatures (mean = 27.5 C wet season vs 29.3 dry season) than during the dry season. These
differences represent behavioral and physiological responses to seasonal shifts in water and energy
availability, and may also reflect evolutionary responses to the thermal and hydric heterogeneity of the
tropical dry forest. Knowledge of responses by helodermatid lizards may help us understand the suite of
traits that are coadapted by other vertebrate ectotherms that inhabit highly-seasonal tropical arid
environments.

Bedore, Christine (Florida Atlantic University); Loew, Ellis (Cornell University, Ithaca, NY, United States);
Kajiura, Stephen (Florida Atlantic University, Boca Raton, FL, United States)

Can batoids see in color? Multiple cones types are present in two batoid elasmobranchs

Elasmobranch fishes have adapted to nearly every marine environment, many of which are spectrally
distinct. Whereas the deep sea is light limited and consists of almost exclusively blue wavelengths, coral
reefs are among the most colorful environments on the planet. Elasmobranchs have evolved optimal
visual capabilities for their diverse spectral environments. The cownose ray ( Rhinoptera bonasus ) and
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the yellow stingray ( Urobatis jamaicensis ) are two batoid elasmobranchs that inhabit diverse spectral
habitats which likely reflect their potential for color discrimination. The cownose ray inhabits turbid, coastal
waters typically dominated by green wavelengths, whereas the yellow stingray inhabits coral reef
environments that are blue dominated, but spectrally diverse. Therefore, the yellow stingray is more likely
to be capable of color vision than the cownose ray. Additionally, ultraviolet (UV) light is present in both
environments, so it is possible that one or both species possess the ability to see UV wavelengths. The
maximum absorbance of photoreceptors from two individuals of each species was analyzed using
microspectrophotometry (MSP). Both rays possessed rod-dominated retinas with a A max near 500nm
(green), but differed in the number of photopigments. The yellow stingray had three distinct cone types
with maximal absorbance in blue (475nm), green (533nm), and yellow (562nm) regions of the visible
spectrum whereas the cownose ray had two distinct cone types with maximal absorbance in blue
(470nm) and yellow (551) regions. Neither species showed evidence for UV sensitivity in MSP analysis.
The light filtering effects of the ocular media (cornea and lens) were quantified by measuring transmitted
wavelengths of broad-spectrum white light (400-800nm) and UV rich light (<400nm). Both rays
transmitted visible light through the ocular media, however, most UV light was absorbed by the lens in
both species. Cownose rays blocked transmission of all wavelengths below 400nm, whereas yellow
stingrays transmitted some UV wavelengths, but absorbed all wavelengths below 385nm. Although both
rays possessed multiple cone types, it is likely that the two cone types in the cownose ray enhance
contrast detection, rather than function for color discrimination. Conversely, the trichromatic yellow
stingray likely possesses true color vision.

Beebee, Trevor (amphibian & reptile conservation);

Long-term monitoring and conservation of an amphibian (Bufo calamita) at the national level:
assessing trends and the impact of management

Natterjack toads Bufo calamita were always rare in Britain but declined by over 75% in the first half of the
20th century. Monitoring of the surviving populations began in the 1970s commensurate with
autecological research and proactive conservation management. Genetic studies based on samples from
all British breeding pond clusters were used to define at total of 13 populations and metapopulations. All
these sites have been monitored since about 1990 to record spawn string counts as estimators of
population size and metamorph emergence as an indicator of breeding success. Both aquatic and
terrestrial habitat management were also recorded. Overall there has been no significant change in the
number of natterjacks in Britain over the past 20 years although some regions have seen declines and
others increases. Evidence suggests that increasing the numbers of suitable ponds (shallow, ephemeral)
and keeping terrestrial habitat open by livestock grazing are the most successful management tools.
Even so, conservation management has thus far halted the overall national decline in Bufo calamita but
not yet reversed it.

Belasen, Anat (University of Michigan); Li, Binbin (University of Michigan, Canada); Chremou, Dimitra;
Pafilis, Panayiotis; Valakos, Evstratios (University of Athens, Canada); Foufopoulos, Johannes (University
of Michigan, Canada)

Thermal ecology in island populations of the Aegean wall lizard (Podarcis erhardii)

Global climate change has been impacting natural ecosystems globally, and is expected to lead to
numerous species extinctions. The effects are predicted to be particularly severe for populations that
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have been reduced and isolated through anthropogenic habitat fragmentation. Despite the worldwide
occurrence of both phenomena, we have only a poor understanding of how habitat fragmentation (and
the associated loss in genetic diversity) renders species susceptible to climate change. In this study, we
investigate how habitat fragmentation and the concomitant loss in genetic diversity affect the thermal
preferences of different populations of a model ectothermic organism. We take advantage of a well-
characterized, natural fragmentation process, during which land-bridge islands were formed by rising sea
levels in the Aegean Sea (Greece). These islands harbor relict populations of Aegean Wall lizards (
Podarcis erhardii , Lacertidae) which are very poor over-water dispersers and which have lost different
amounts of their original genetic diversity through drift.

We quantified aspects of thermal and physiological ecology in populations from one large, genetically
diverse baseline island, as well as two offshore islets. This allowed us to determine whether
environmental differences (on the large island) or genetic impoverishment (on the small islets) affect the
thermal and physiological ecology of the species. Although populations across the three islands did not
differ in mean or variance of field body temperatures, thermal tolerances, or in selected (“preferred”)
temperatures, we did find significant differences in water loss rates corresponding to dryness of the
habitat. Our results suggest that loss of genetic diversity does not appear to affect these measures of
thermal ecology, while locally prevailing conditions do.

Bell, Ben D. (Victoria University of Wellington); Moore, Jennifer A. (Michigan State University, East
Lansing, United States)

Staying in place: extreme site fidelity in a threatened New Zealand frog

The threatened Maud Island frog Leiopelma pakeka (Anura: Leiopelmatidae) from New Zealand is
extremely long-lived, population studies on the island revealing longevity for some individuals of 35-40
years. This provided an opportunity to investigate the movements and ranges of individuals over many
years of life. We undertook mark-recapture studies on two 12x12m lowland forest plots (grid 1, grid 2) on
Maud Island, New Zealand, over 1976-2010. Given the time scale (decades) we found that Maud Island
frogs were highly sedentary, occupying a remarkably small individual range area (mean minimum convex
polygon area £+ SE = 26.7 + 2.2 m2, 95% kernel density estimate + SE = 26.7 £ 1.3 m2). The mean
distances moved between the successive range centroids were also very small — on average the frogs
shifted their ranges only 1.3 m every 10 years, showing an extremely high level of site fidelity over a very
long timescale. The mean nearest neighbour distance was 0.63 m (range = 0 - 3.04 m). The mean = SE
density from three years analysed was 0.35 + 0.05 frogs/m2 for grid 1 and 0.88 + 0.16 frogs/m2 for grid 2.
Mean home range size varied by sex and study plot, which may reflect different physiological
requirements, densities or habitats. Our long-term results represent some of the smallest, most stable
home ranges and most extreme site fidelity known for any vertebrate.

Bell, Katie (University of Victoria);

Does human presence affect stress physiology and defensive behaviour of urban snakes?

As humans exert a greater and greater influence on natural systems, their interactions with wildlife are
growing in importance and in number. Wild animals respond to the challenges of urban life in various
ways: some have characteristics that are readily compatible with human presence; some are stressed,
modify their physiology and behaviour, and adapt; and others do not adapt and suffer from continual
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stress, leading to reduced fithess and wellbeing. These varied responses can be both intra- and inter-
specific, and are well documented for birds and mammals. Less is currently known about reptiles. In this
study | will assess the effects of human presence on the stress physiology and defensive behaviour of
urban garter snakes in parks in the Greater Victoria area. | will sample blood from wild garter snakes to
infer baseline stress levels from leukocyte profiles and measure pre-capture flight behaviour of snakes, as
well as their defensive behaviour during handling and upon release. | predict that individuals that are
more stressed will flee sooner and react with more intense and frequent defensive displays. Results of
this study will provide insight into the relationship between the endocrine stress response and wariness in
urban garter snakes and contribute valuable knowledge about the consequences of urbanization for
reptiles.

Belleggia, Mauro (CONICET - UNMdP); Figueroa, Daniel (UNMdP, Canada); Sanchez, Felisa (INIDEP,
Canada); Bremec, Claudia (CONICET, Canada)

The diet of Mustelus schmitti; a comparison across decades

The diet of the narrownose smoothhound shark Mustelus schmitti was studied based on analysis of
stomach contents from two disparate time periods from specimens on the northern Argentinean
continental shelf (34 0 S — 41 o S): The first set of specimens was collected from fifteen research cruises
carried out by INIDEP from 1986-1994, total length ranged between 250-1050 mm. The second set of
specimens was collected from eight research cruises from 2008-2011, total length ranged between 250-
1050 mm. Prey items were identified to the lowest possible taxonomic level, counted and weighted. For
comparisons, %IRI and the new %PSIRI were calculated. The hypothesis that the consumption of each
prey group is determined by intrinsic (total length, sex, maturity) and extrinsic factors (region, season,
period) was assessed by fitting generalized linear models (GLMs). Of the 1009 stomachs analyzed during
the older period, 902 (89.39%) contained prey items. On the other hand, of a total of 959 stomachs
sampled during the contemporary period, 944 (98.43%) contained food. Only the stomachs containing
prey were analyzed further. The stomach contents of the narrownose smoothhound M. schmitti indicate
opportunistic foraging behavior. The specimens caught between 1986 and 1994 fed mostly on Brachyura
crustaceans (65.53%), followed by polychaetes (13.42%) and fishes (12.23%). The diet of those animals
caught between 2008 and 2011 was composed mainly of polychaetes (38.12%) and Brachyura
crustaceans (30.64%), followed by fishes (17.82%). Hermit crabs were rare during the older period
(0.08%) but become more frequent during the recent years (7.38%). The trophic level is the position of an
organism within the food web; it ranged between 3.76-3.92 during the older period and between 3.59-3.75
during the contemporary period.

Bello Bruzzi Lion, Ana Herminia (University of Brasilia);

Modeling the potential distribution area of the endemic lizard Liolaemus lutzae under two different
climatic scenarios

The lizard Liolaemus lutzae, one of five species endemic to Brazilian Restingas, is considered a
vulnerable (IUCN) and a threatened species (IBAMA). In 1986, Araujo and colleagues introduced 51
individuals of a population from Praia de Barra de Maric4, Rio de Janeiro state, into an area not originally
occupied by this species in Praia das Neves, Espirito Santo state, to found a new colony and test its
viability.
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Introduced species are known to influence the structure and function of invaded ecological communities.
However, this specific introduction does not seem to be harmful, because the environments and lizard
communities are similar between Barra de Marica and Praia das Neves. Despite the similarity between
the two areas, they are separated by the Paraiba do Sul river, a putative geographic barrier that prevents
the dispersal of L. lutzae to the north. We used ecological niche modeling to estimate the potential
geographic distribution of Liolaemus lutzae and investigate the suitability of Praia das Neves for
supporting the species. Distribution data were obtained from the literature, scientific collections and from
surveys. Ecological niche models were developed using Maximum Entropy (Maxent). Potential niches at
the present time were modeled using current conditions, and the potential distribution in 2080 was
modeled assuming a pessimistic outlook of environmental conditions at that time. Bioclimatic data were
obtained from the WorldClim dataset to establish which climate factors are important in determining the
distributional pattern of this species. The resulting map shows that Praia das Neves is a potential area of
occurrence for L. lutzae in the present and in the future analysis. The estimates of relative contributions
of the environmental variables to the Maxent model showed that altitude and temperature seasonality
were responsible for the 61.5% and 17.4% respectively model explanation. Praia das Neves is a potential
area of distribution for this species, which suggests that their introduction did not threaten the established
biological community. In contrast, this introduction can be seen as a conservation management tool. The
variables that contributed significantly for Maxent are in concordance with the spatial requirements of L.
lutzae. As it lives at the coast, areas at an altitude close to zero (sea level) and with a stable temperature
during the year are appropriate for the species. Although the Maxent model adequately captures the
potential distribution of this species, the future analysis would be improved if the bioclimatic data included
sea level variables. Given the species distribution relative to the coast, any sea level fluctuations caused
by global warming would threaten established populations and completely change the potential niche
distribution for Liolaemus lutzae.

Bello Soares, Ana Herminia (University of Brasilia); Tedeschi, Leonardo (University of Brasilia,
Canada); Moser, Pamela (University of Brasilia, Canada)

Tadpole ecomorphology in aregion between Amazon forest and Cerrado in western Brazil.

The distribution richness and abundance of amphibians are associated with structural and microclimatic
habitat characteristics. Regarding tadpoles, resource competition, predation and degree of permanence
of water are factors that influence the occurrence of species in specific microhabitats. Here we explored
the relationship between the use of microhabitats and morphology of tadpoles. The study was carried out
at Ribeirdo Cascalheira, MT in Brazil. Tadpoles were sampled with hand nets in 23 ponds of different
sizes and variable degrees of permanence. In each pond we recorded the water temperature, water
depth and substrate type. Tadpoles were identified to species level, and morphometric measures were
taken from them. The relationships between tadpole richness and environmental descriptors were
observed in a PCA. We performed a MANOVA to investigate the relationship of species abundance and
richness with environmental characteristics of the ponds. In total, we collected 993 individuals from six
species in four families. The abundance was higher in shallow pools and species richness was greater in
deep ponds. In terms of morphology there was no significant difference between families in relation to
habitat. The first principal component of the PCA explained 69% of the difference between larger and
smaller individuals. The analysis of the relationship between microenvironments showed that permanent
ponds had greater water depth, while temporary ponds showed higher water temperature. The species
richness increased with the mean water depth. However, the most rich ponds did not contain all species.
Therefore, ephemeral ponds are also important, given that we found that some species are exclusive to
such habitats.
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Benard, Michael (Case Western Reserve University);

Genetic differences in activity between dispersing and non-dispersing wood frogs affect
ecological interactions.

Studies of ecological interactions often assume that variation among individuals in phenotype and
genotype does not affect the outcome of these interactions. For example, theoretical and empirical
studies of metapopulations and local adaptation often assume that there are no differences between
dispersing and non-dispersing individuals. | investigated this assumption and its consequences using two
experiments on wood frogs (Rana sylvatica). In the first experiment, | compared the offspring of adult
males that had dispersed to new ponds (dispersers) with the offspring of adult males that remained at
their home pond (non-dispersers). The offspring of dispersers were significantly more active compared to
the offspring of non-dispersers. In the second experiment, | tested whether genetic differences in activity
interacted with density to affect competition and resource use. Genetic differences in activity did not
interact with density. However, wood frog tadpoles from high-activity families had a stronger negative
effect on algal growth than tadpoles from low-activity families. These results demonstrate that, in contrast
to a key assumption of many models of metapopulation dynamics and local adaptation, genetic
differences among individuals can be strong enough to affect ecological interactions. This has important
implications for population dynamics and conservation planning.

Benavides, Edgar (Department of Ecology and Evolutionary Biology, Yale University); Dornburg, Alex
(Department of Ecology and Evolutionary Biology, Yale University, Canada); Sites Jr., Jack W. (Dept. of
Integrative Biology and M. L. Beam MUseum. Brigham Young University, Canada)

Disentangling phylogenetic patterns from historical demography - lessons from an atypically
distributed lizard genus

Specific information about the geographic distribution of any taxon at a biome scale is one important
avenue to understand the patterns and sometimes the processes leading to evolutionary divergence.
Seldom a case is presented in which two portions of the same genus is distributed in very distinct
geographic layouts. In Microlophus (Iguanid: Tropidurinae) two monophyletic sister species groups are
arranged in two disparate distributions that include the narrow Peru-Chile Coastal Desert (PCCD) (
peruvianus group) and the Galapagos Archipelago (Western Galapagos Radiation; Benavides et al.
2009). The most notable feature of the Peru-Chile Coastal Desert is landscape and climate continuity.
No major geographical barriers exist that could inform a priori hypotheses in relation to patterns of
species diversification within the peruvianus group. The lack of geographic barriers suggests a past
history signed by episodic gene flow and recurrent isolation. In contrast, Galapagos Islands most notable
feature is geographical isolation and the existence of clear oceanographic barriers among islands, which
should likely promote genetic divergence in a scenario of isolation without migration. In this contribution,
we take advantage of these two geographic layouts to assess their influence on the patterns of genetic
divergence in Microlophus by comparing the effect of genetic divergence mediated by isolation versus
genetic divergence with gene flow. More specifically, we combine the use of a modern coalescent-based
multi-locus genus phylogeny with a dense mtDNA locus population sampling to: (1) establish a time-
scaled outline of cladogenic events; and (2) to contrast alternative modes of lineage divergence within
these two groups.
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Bennett, Amanda (Trent University); Murray, Dennis (Trent University, Peterborough, ON, Canada)

Carryover effects of phenotypic plasticity between embryonic and larval response to predation
risk in two species of frog (Lithobates spp.)

Organisms exhibit phenotypic plasticity in response to predation risk when predator abundance is
variable and defense mechanisms are energetically costly. For species with complex life histories, such
as amphibians, costs of early plasticity may be manifested only by a lack of response to risk in later life
stages. We looked for costs of early plasticity, and predicted that plastic response to larval predators
(dragonfly larvae, Aeshna spp.) during embryonic development will result in a lack of response to similar
risk in the larval environment for Northern leopard ( Lithobates pipiens ) and wood frog ( L. sylvaticus )
tadpoles. Eggs may respond to larval predation risk by delaying hatching and emerging at a larger, more
advanced size, whereas tadpoles may respond by either decreasing activity, increasing relative tail depth
or growth rates, or accelerating time to metamorphosis. Leopard frog eggs exposed to predation risk
increased hatching synchrony and size at hatch, and predator-naive tadpoles showed a response to
predation risk in the larval environment by lowering activity levels and accelerating growth. Leopard frog
tadpoles conditioned to odonate predators as eggs did not reduce activity and showed no change in
morphology, growth or development rates. Wood frogs eggs also increased hatching synchrony,
however, tadpoles reduced activity and developed deeper tail fins when exposed to predation risk in the
larval environment regardless of embryonic treatment. Both wood and leopard frog tadpoles exposed to
predators as eggs increased activity levels above those of controls when predators were removed,
suggesting a possible mechanism by which the growth/predation risk trade-off can be resolved. We found
a carryover effect of early plastic response in leopard frogs, however, the absence of a commensurate
response by wood frogs despite a similar embryonic response to predation risk may relate to different
selective pressures on life history stages in their natural environment.

Bentley, Andrew (University of Kansas Biodiversity Institute); Beach, Jim (University of Kansas
Biodiversity Institute, Lawrence, KS, United States)

Specify 6: New innovative approaches to collection data entry and data storage.

Specify is a biological database application for museums and herbaria which processes specimen
information for computerizing holdings, manages collection management transactions, and mobilizes
species occurrence data to the web. Specify 6, is a wholly-new implementation coded in Java and
designed to run identically on all three workstation environments--Windows, Mac OS X, and Linux.
Specify versions for each platform (and the source code which is offered under an open source license
agreement) are available at no cost from the Project web site —specifysoftware.org. The Project is
supported by the US NSF and the University of Kansas Biodiversity Institute. Specify 6 incorporates
many significant changes, from its intuitive and highly-usable drag-and-drop user interface to many new
functions and capabilities designed to streamline routine collections data tasks while preparing and
validating data for biodiversity community networks. Specify 6 has numerous enhancements over
previous versions, including support for using record sets as subsets of the complete catalog for various
types of processing, such as: georeferencing, label and report production, and importing and exporting
records. Specify 6’s data model has been expanded and enriched to provide robust support for multiple
collections within a single database, DNA information, field notebook information, file attachments,
GUIDs, data entry and uploads through the Specify WorkBench and Excel, collecting trip data, repository
agreements, accession logging, conservation treatments, collection object containers, and many more
collections data issues. The Specify 6 form system is highly customizable, and Specify 6 comes with a
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robust label and report generator. The most important core advance with Specify 6 however, in addition
to its long list of capability enhancements, is the program’s modular architecture designed for functionality
plug-ins and co-development collaborations. With the availability of specialized plug-in modules, Specify’s
research capabilities will be extendedby online web-service links to other biodiversity data research
community servers. Specify’s soul as an open-source, internet-capable, integration platform will transform
biological collections computing. This presentation will highlight Specify 6 and illustrate some of its
innovative features.

Berger, Lee (James Cook University); Skerratt, Lee; Cashins, Scott; Grogan, Laura; Webb, Rebecca
(James Cook University, Canada); Philips, Annie (DPIPWE, Canada); Murray, Kris; Speare, Rick (James
Cook University, Canada)

Mitigating Batrachochytrium dendrobatidis in Australia

The first record of Batrachochytrium dendrobatidis (Bd) in Australia is from a frog collected in 1978 on
the central east coast near Brisbane. This fungus spread slowly north and possibly south over the next 2
decades, and was carried over to the west coast in 1985. In 2006 a national Threat Abatement Plan
(TAP) was published outlining research and actions to 1) decrease the risk of spread, and 2) decrease
the impact on infected populations. A review of the TAP in 2012 revealed that advances have been
achieved in addressing these objectives. Mapping and modeling have shown that Bd has spread to most
areas of suitable climate and habitat, with the exception of the Tasmanian Wilderness World Heritage
Area, which was identified as a key area where naive species are at risk from Bd incursion. There is
currently no proven means of stopping natural spread but we have shown that disinfectants in use for
other introduced diseases are effective against Bd. However, the efficacy of current biosecurity protocols
remains to be assessed. Diagnostic testing techniques have been optimized and there is improved
understanding of the epidemiology and pathogenesis of chytridiomycosis. Current high priorities include
research into host resistance and in-field management, continued population monitoring, supporting
diagnostic and captive husbandry capacities, communication to targeted community members and
coordination of research and management. Intensive management is needed to prevent extinction of
species threatened by chytridiomycosis including the Australian corroboree frogs. Our current focus is to
improve survival rates through selecting for immunity and controlling host reservoirs, improving
surveillance and biosecurity, production of an emergency response plan, and identification and protection
of populations in suboptimal areas for the disease. The TAP has been a slow but useful framework for
establishing research and management.

Bernard, Andrea (Save Our Seas Shark Center USA & Guy Harvey Research Institute); Feldheim, Kevin
(The Field Museum of Natural History, Pritzker Laboratory for Molecular Systematics and Evolution,
Chicago, IL, United States); Nemeth, Richard; Kadison, Elizabeth; Blondeau, Jeremiah (Center for Marine
and Environmental Studies, University of the Virgin Islands, St. Thomas, US Virgin Islands, United
States); Semmens, Brice (USA Reef Environmental Education Foundation, Key Largo, FL, United
States); Shivji, Mahmood (Save Our Seas Shark Center USA & Guy Harvey Research Institute, Dania
Beach, FL, United States)

High Genetic Diversity and Connectivity of a Severely Overfished Nassau grouper Spawning
Aggregation in the US Virgin Islands

As a result of high levels of historical commercial and recreational fishing, the Nassa