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Mark Sabaj Pérez', Mariangeles Arce H.?, José Birindelli’, Leandro Sousa’

"The Academy of Natural Sciences, Philadelphia, PA, United States, *Pontificia
Universidade Catélica do Rio Grande do Sul, Porto Alegre, RS, Brazil, SMuseu de
Zoologia da Universidade de Sdo Paulo, Sdo Paulo, SP, Brazil

Doradidae: In Complete Classification

Doradidae (thorny catfishes) is a monophyletic family of freshwater fishes endemic to
South America that is promptly diagnosed by a single unique and unreversed
synapomorphy: presence of infranuchal scute, a bony laminar expansion of ligament
between posterior nuchal plate and first rib that is associated with lateral-line canal and
either contacts, underlies or closely approaches medial face of posterior cleithral process
ventrally. Doradid taxonomy began with Linnaeus’ (1758) descriptions of Silurus
cataphractus and S. costatus, valid in Acanthodoras and Platydoras, respectively.
Eigenmann (1925) compiled the first comprehensive classification and recognized 68
valid species in 26 genera. Doradid taxonomy languished over the next 78 years with the
introduction of nearly as many synonyms (12 species, 6 genera) as valid taxa (15 species,
8 genera), and no work published from 1991-2002. A checklist by Sabaj and Ferraris
(2003) resolved a number of taxonomic and nomenclatural impediments, and provided a
modern benchmark for the classification of 129 nominal species and 41 genera of which
72 species and 30 genera were considered valid. Recent years have witnessed a rebirth of
doradid taxonomy with descriptions of 15 new species (including one Miocene fossil)
and one new genus since 2005. Our current understanding of doradid taxonomy and
systematics will be summarized for all nominal genera (43) and species (144) from which
30 genera and about 90 species are currently recognized as valid. Recent museum and
field work as well as unpublished systematic studies have identified about 12 species
and two genera yet to be described.

663 Poster Session lll, ExhibitorOs Hall, Sunday 26 July 2009
Allison Sacerdote, Richard King

Northern Illinois University, DeKalb, IL, United States

Dissolved Oxygen R equirements for Hatching Success in Spotted
Salamanders and Blue-Spotted Salamanders

Spotted salamanders (Ambystoma maculatum) were extirpated from a Chicago-region
wetland preserve and the surrounding area due to land use. Blue-spotted salamanders
(Ambystoma laterale) persisted in the region despite habitat degradation. As a feasibility
assessment for reintroduction following restoration, spotted salamander hatching
success was monitored using in situ enclosures and was compared to hatching success
of spotted salamander eggs in source sites, and to hatching success of the resident blue-
spotted salamanders. Low hatching success was consistently correlated with hypoxic
conditions in certain restored vernal pools. Hypoxic pools had undergone canopy
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closure and mesophication. Decomposition of mesophytic leaf litter in historically open-
canopy pools reduced available dissolved oxygen in vernal pools. Laboratory
experiments were used to determine threshold levels of oxygen necessary for hatching
success in spotted salamanders and blue-spotted salamanders to guide restoration
management. Gradients were created including 0, 2, 4, 5, 6, 7, and 8 mg/1 dissolved
oxygen for spotted salamanders, and 2, 4, and 6 mg/1 dissolved oxygen for blue-spotted
salamanders. Spotted salamander egg masses only hatched successfully in treatments
greater than 4 mg/1 or 50% saturation. Blue-spotted salamander eggs exhibited hatching
success in all oxygen treatments. The results of the laboratory experiment demonstrate
that additional restoration management was necessary to increase dissolved oxygen
levels in restored vernal pools. Prescribed burns of leaf litter in dried pool basins and
selective canopy thinning were used to increase dissolved oxygen levels in hypoxic
pools. These restoration management prescriptions resulted in increased dissolved
oxygen levels and increased hatching success.

231Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Daniel Saenz, Cory Adams

Southern Research Station , US Forest Service, Nacogdoches, TX, United States

An Examination of Anuran Habitat Associations and the Relationship with
Larval Activity Levels

Constraints posed by drying aquatic habitats and predation are important causes of
mortality for many organisms that inhabit freshwater systems and have profound effects
on ecological communities. A generally accepted paradigm in anuran community
ecology is that tadpoles of anuran species that live in ephemeral habitats are relatively
active, grow rapidly, and reach metamorphosis quickly, thus enabling them to survive
by escaping drying ponds. By contrast, species that inhabit permanent water sites tend
to develop slower and are less active. Lower activity levels are known to be correlated
with higher tadpole survivorship in the presence of predators. We tested these
paradigms by determining activity levels of 12 different tadpole species native to eastern
Texas. Preliminary analyses indicate that species that primarily inhabit permanent
ponds do have lower activity levels compared to species that tend to occur in ephemeral
ponds, however there are exceptions. Also, ontogenetic shifts in activity appear to occur
in most anuran species in our study, with smaller less developed tadpoles having higher
activity levels than larger more developed ones. While generalizations about tadpole
habitat associations and activity levels do seem to be well founded, anuran communities
are quite complex and much remains to be discovered about the relationships between
tadpole behavior and community assembly.
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119 Cypriniform Tree of Life, Pavillion East, Sunday 26 July 2009

Kenji Saitoh', Wei-Jen Chen?, Richard L. Mayden®

'National Research Institute of Fisheries Science, Yokohama, Japan, ’Saint Louis
University, Department of Biology, St. Louis, MO, United States

Cypriniformes Tree of Life: Nuclear and Mitochondrial DNA Analysis of
Tetraploid Cobitis biwae and C. striata Indicates Extensive Past Hybridization
Events

Hybridization, unisexuality and polyploidy are particular characteristics of cypriniform
biodiversity among teleostean fish. Some Cobitis loaches show these specific processes of
diversification in natural habitats. In Japan, sexually reproducing tetraploids are
reproductively isolated from the sympatric diploids. To infer ancient parentage of the
tetraploids, we compare nuclear (RAG1, RH, EGR2B, and IRBP loci) and mitochondrial
(ND4-ND5 region) sequences from two tetraploids (C. biwae tetraploid race; 2n=4x=96
and C. striata large race; 2n=4x=98) with several diploid populations of C. biwae (2n=48),
C. striata (mostly 2n=50) and related species. Nuclear sequences divided monophyletic
diploid C. biwae and C. striata lineages. These two major lineages further consist of three
and two clusters of populations respectively. Mitochondrial gene tree also showed these
three C. biwae and two C. striata haplotype groups, but one C. biwae group is close to C.
striata indicating past hybridization. The tetraploid C. biwae comprises both nuclear and
mitochondrial sequences close to the diploid C. biwae group which shows mitochondrial
introgression from C. striata. The tetraploid C. striata has both C. biwae and C. striata-
related nuclear alleles with C. biwae-related mitochondrial DNA indicating
allotetraploidy with C. biwae as the mother. Alleles of the tetraploid C. striata from
different loci showed affinity with different allele groups in each of diploids. At least
three genomes are thus involved in the establishment of tetraploid C. striata. An allele of
RAGI1 out of eight chromosomes from the tetraploid harbored 10nt gap in a coding
region showing an onset of genome reshaping after the allotetraploidization.

688Poster Session Ill, ExhibitorOs Hall, Sunday 26 July 2009
Melody Saltzgiver', Ed Heist', Phil Hedrick? Josh Geltz'

ISouthern Illinois University Carbondale, Carbondale, IL, United States, ’Arizona State
University, Tempe, AZ, United States

Genetic Management Plan for Endangered Pallid Sturgeon Captive
Broodstock Maintained at GavinOs Point National Fish Hatchery

Pallid sturgeon (Scaphirhynchus albus) are a native North American fish that were listed
as a federally endangered species in 1990 .The upper Missouri River basin pallid
sturgeon have been shown to be genetically distinct from other pallid sturgeon. Since
there has been no natural recruitment in the upper Missouri River for several decades,
perpetuation of this genetically distinct unit is reliant on propagation using remaining
wild fish as broodstock. It has been proposed that rearing progeny of wild broodstock
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fish in a hatchery setting as captive broodstock may be feasible alternative to wild
collections. The genetic risks associated with the creation of a captive broodstock needed
to be investigated and a captive management plan needed to be developed prior to the
implementation of a captive broodstock program. The relatedness values and the
effective population size for the wild caught founders were determined by genotyping
wild upper Missouri River pallid sturgeon at 16 microsatellite loci. The founding wild
broodstock were shown to encompass an ample amount genetic variation and a
sufficiently large effective population size. The broodstock currently housed as Gavin's
Point National Fish Hatchery can be used exclusively for the propagation of pallid
sturgeon to be stocked in the upper Missouri River with the caveat that descendants
from each wild fish will be spawned in the future and that the reproductive variance of
the broodstock be controlled to maximize N, and thus minimize the loss of genetic
variation.

1033Storm Symposium, Pavillion West, Friday 24 July 2009

[erod Sapp
Oregon State University, Corvallis, OR, United States

The Circular Tail -straddling Walk of the Clouded Salamander, Aneides ferreus:
A Deviation from the Highly Conserved Linear Tail  -straddling Walk of the
Plethodontidae

Courtship in the family Plethodontidae is characterized by a linear tail-straddling walk,
in which the female follows the male as he moves forward in a straight line. Aneides
ferreus courtship differs from typical plethodontid patterns in three noteworthy ways:
the duration of their courtship is long in comparison with other plethodontids, a circular
tail-straddling walk precedes the typical plethodontid linear tail-straddling walk, and
the female exhibits assertive behavior atypical of other female plethodontids. These
behavioral differences of Aneides ferreus may be an outcome of limited space for
courtship activities.

816SSAR SEIBERT CONSERVATION AWARD , Galleria North, Friday 24
July 2009

Anna Savage
Cornell University, Ithaca, NY, United States

Experimental Infection with  Batrachochytrium dendrobatidis Demonstrates
Genetic Resistance to Chytridiomycosis in Lithobates yavapiensis

The fungal disease chytridiomycosis is implicated in the decline or extinction of over
two hundred amphibian species worldwide. Susceptibility to chytridiomycosis is known
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to vary across amphibian species, both within taxonomic groups and among sympatric
species. However, two central epidemiological questions about host disease dynamics
remain unanswered: (1) Does variation in chytridiomycosis susceptibility occur within a
species? and (2) If intraspecific variation in susceptibility occurs, does it have a genetic
basis? To answer these questions, I performed experimental chytridiomycosis infections
on lab-reared individuals of Lithobates yavapaiensis (Ranidae) collected from five natural
populations in Arizona, USA. All individuals became infected with the
chytridiomycosis-causing fungus Batrachochytrium dendrobatidis within seven days of
exposure. After thirty days, infected frogs from three populations had 0% survival,
while infected frogs from the remaining two populations had 36% and 48% survival,
respectively. There was a significant effect of source population on chytridiomycosis
survival, but no effect of replicate group or mass at the time of infection. Fourteen-locus
microsatellite genotyping of all infected individuals confirmed that frogs from each
source population were significantly genetically differentiated. Relative risk calculated
for all microsatellite loci across individuals within each genetic group identified one
allele that was associated with a significant reduction in the likelihood of dying from
chytridiomycosis. This association indicates linkage with a gene region contributing to
chytridiomycosis resistance in Lithobates yavapaiensis, and provides a target for future
functional genetic studies of chytridiomycosis susceptibility across amphibian species.

662 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009; ASIH STORER
HERPETOLOGY AW ARD

Eric Schaad
The University of New Mexico, Albuquerque, NM, United States
Variation Between Island and Mainland Communities of  Anolis lizards

Adaptive radiations resulting in communities of closely related, sympatric species have
been best studied in island systems with classic examples being finches on the
Galapagos, Silverswords in Hawaii and Anolis lizards in the Caribbean. It has been
suggested that differences exist between island and mainland communities in
morphological and ecological characteristics possibly due to reduced geographical space
and decreased predation on islands. Anolis lizards provide an excellent system in which
to test evolutionary differences between island and mainland communities. We have
visited several island and mainland localities with anole communities of five to 13
sympatric species. These sites provide an ideal system in which to compare the
evolution of island and mainland communities. We compiled a data set containing 255
species of anoles scored for seven morphological characters. We compared the
morphological and phylogenetic structure of mainland and island communities. Our
results show that mainland and island species occupy different morphological space and
display contrasting phylogenetic structure of communities.
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362Lizard Ecology, Pavillion East, Friday 24 July 2009
Richard Schaefer’, Robert Fleet?, Craig Rudolph’, Nancy Koerth'

ISouthern Research Station, USDA, Forest Service, Nacogdoches, TX, United States,
’Department of Mathematics and Statistics, Stephen F. Austin State University,
Nacogdoches, TX, United States

Relationships between Green Anole ( Anolis carolinensis) Abundance and
Shrub Density, Structure, and S pecies Composition in Open Pine Forests

We related Green Anole (Anolis carolinensis) abundance to shrub-level (= 0.5 m and < 3
m) vegetation, including vines, at 40 plots of varying shrub densities in open pine forests
in eastern Texas. We surveyed anoles during late spring (4-17 June) and mid-summer
(10-24 August) for three consecutive years. Anoles were more common at plots with a
greater number and greater volume of shrubs. Shrub-level vegetation was the most
commonly used perch substrate (n = 252 obs.) followed by midstory (= 3 m and below
the canopy) vegetation (n = 19 obs.). Certain shrub species were preferred while others
were avoided. Shrub-level plants harboring Green anoles averaged wider, taller, and
greater in volume than those available in plots where anoles were detected.

225Catfish Symposium, Grand Ballroom I, Friday 24 July 2009
Scott Schaefer', Mark Sabaj’, Anthony Geneva®, Prosanta Chakrabarty®

! American Museum of Natural History, New York, NY, United States, 2Academy of
Natural Sciences of Philadelphia, Philadelphia, PA, United States, 3Louisiana State
University, Baton Rouge, LA, United States

Andean Astroblepid Catfishes: Pattern and Scale of Sp ecies Diversity

The 54 nominal species of Astroblepidae are widely distributed in Andean freshwaters
from Panama to Bolivia and span an elevation range of nearly 4000 m. Such a continent-
scale distribution rivals the geographic distributions of the majority of catfish families of
the Neotropics, yet stands in stark contrast to the comparatively more limited scales of
morphological and taxonomic diversities recognized for astroblepids thus far. We
compared patterns of covariation between morphology and DNA sequence divergence
(ctyb, Ragl, 16S, COI) among astroblepid morphospecies at multiple geographic scales.
Relationships among populations and morphospecies were generally concordant with
variation in meristics, morphometrics, and coloration at the geographic scale of the
major river drainage basins. Three or more species may co-occur in single collections
and span multiple elevations. At smaller spatial scales and within morphospecies,
however, genomic variation was concordant only with general patterns of pigmentation,
and geographically proximate populations, otherwise indistinguishable, are frequently
not closely related. These results suggest that relatively high levels of genetic variation
within and among astroblepid species occurring at small spatial scales are masked by
the presence of discontinuous variation in morphology.
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886 ELHS/LFC Ecology I, Galleria South, Broadway 1&2 25 July 2009
Fred Scharf

University of North Carolina Wilmington, Wilmington, NC, United States

Variable Juvenile Growth in a Temperate Estuarine Fish: Consequences for
Cohort Strength and Population Dynamics

Many temperate marine fishes experience size-dependent mortality during juvenile life
stages. Here, I present field evidence to document spatial and temporal variability in
growth of age-0 juvenile red drum, and then explore the potential consequences for
cohort strength and population dynamics. Field sampling was completed in
southeastern North Carolina estuaries during the fall recruitment period of four
different years. Otolith microstructural analyses were completed to assign ages,
estimate birth timing, and calculate growth rates. Variability in body size at the end of
the fall growing season was also assessed using a long-term data set for red drum
collected by the state of North Carolina. Coupled variability in birth timing and
estuarine growth led to differential body sizes prior to winter both within and among
cohorts. Similarly, long-term data indicated that the body sizes at the end of the fall
varied considerably among years throughout the state. A size-structured life history
model combined size-dependent mortality functions with the observed variability in
growth to estimate cohort success and potential contribution to fishery recruitment.
Results from the model were used to explore the influence of variable (size-dependent)
juvenile survival on red drum population growth rate and reproductive output. Model
analysis revealed the potential for early growth variation to have a strong influence on
the number of fish recruiting to the fishery and overall population growth rates,
indicating that timing of estuarine arrival and initial settlement habitat may have
important implications for red drum population dynamics in this portion of the species
range.

168 Live-Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009

Ingo Schlupp
University of Oklahoma, Norman, OK, United States

Sex and Asex in Livebearing Fishes

The evolution and maintenance of recombination has been a puzzle for a very long time.
I use a mating system involving a sexual and an asexual fish of the livebearing genus
Poecilia to tackle this problem. The Amazon molly, Poecilia formosa, is unisexual, and
produces clonal offspring from unreduced eggs. Interestingly, these females nonetheless
have to mate with males of a different species, because they need sperm to trigger
embryogenesis. This unusual mating system can be used to address many important
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questions in evolutionary biology. I will focus on the stable coexistence of the unisexual
Amazon molly and the species that provide sperm, the Atlantic molly (Poecilia mexicana)
and the Sailfin molly (Poecilia latipinna).
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860Fish Systematics, Pavillion East, Monday 27 July 2009

Ray Schmidt, Henry Bart
Tulane University, New Orleans, LA, United States

Diversity of African Suckermouth Catfishes (Mochokidae: Chiloglanis) in
Guinea, West Africa

Members of the genus Chiloglanis are widely distributed throughout Africa. Currently,
only two species, C. occidentalis and C. lamottei, are known from Guinea, West Africa.
Chiloglanis specimens and tissues were collected from the Fouta Djalon highlands and
Zone Forestiére during 2003 expeditions. All specimens collected were initially
diagnosed as C. occidentalis. Here we discuss the phylogeography of West African
Chiloglanis in the context of other recently studied taxa from the area. We compare
Chiloglanis from Guinea to species from the surrounding countries of Liberia and Sierra
Leone, including type material. Phylogenetic analysis of the complete cytochrome b
gene from 27 specimens revealed three distinct clades. These clades are divergent from
each other by 5-8%. The morphology of the sucker, premaxillary tooth pads, and
number of mandibular teeth are also variable across the watersheds. At five locations
within the Niger River watershed two taxa are sympatric. One possesses moderately
long mental barbels and a mandibular teeth count of 4+4. The other has severely
reduced or absent mental barbels and a mandibular teeth count of 6+6.

565 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Susana Schénhuth', Anabel Perdices?, Lourdes Lozano-Vilano®, Francisco Garcia
de Leén*, Héctor Hespinosa®, Phillip M. Harris®, Richard L. Mayden'

'Department of Biology, Saint Louis University, Saint Louis, MO, United States,
*Department of Biodiversity and Evolutionary Biology, Museo Nacional de Ciencias
Naturales (CSIC), Madrid, Spain, 3Facultad de Ciencias Biolégicas, Universidad
Auténoma de Nuevo Leén, Nuevo Leon, Mexico, *Centro de Investigaciones Biolégicas
del Noroeste, S.C. (CIBNOR), La Paz, Baja California, Mexico, 55 Instituto de Biologia,
Universidad Nacional Auténoma de México, Mexico City, Mexico DF, Mexico,
*Department of Biological Sciences, University of Alabama, Tuscaloosa, AL, United
States

Cypriniformes Tree of Life: Phylogenetic Relationships of Species of  Gila in
Mexico and Related Western Genera (Cypriniformes: Cyprinidae)

The genus Gila, or chubs, is widespread in aquatic habitats of western North America
from northern USA to central Mexico. The number of species in the genus remains
unclear (Fishbase: up to 23 spp.) and is a topic of debate, but they range from 11 to 62 cm
SL. Most of the taxonomy of this group is based on morphology, the genus includes
several different forms that inhabit a variety of habitats. Systematic of these cyprinids
have a chaotic systematic history, and even closely related species have been placed in
different genera by early workers. The relationships of the genus relative to other North
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American cyprinids has been studied using morphological (Uyeno, 1961; Coburn and
Cavender, 1992) and molecular data (Simons and Mayden, 1998). Uyeno (1961)
proposed to combine Siphateles and Snyderichthys with Gila, and unite Clinostomus with
Richardsonius; later studies did not followed these proposed combinations and placed
the genus Gila within a Western Clade. We present a molecular phylogeny, using
mitochondrial and nuclear genes, for 12 different genera from the Western Clade
(mainly species of Gila, Ptychocheilus, Agosia, Algansea and Siphateles), with a focus on the
genus Gila in Mexico. Phylogenetic analyses recover a well-supported clade that
included most of the species currently included in the genus Gila analyzed here plus
several other Western genera. While relationships within among the taxa in this clade
are not fully resolved, our results indicate some genera are not monophyletic groups.

667 Poster Session I, Exhibit orOs Hall, Saturday 25 July 2009

Eric Schott, Jerald Johnson

Brigham Young University, Provo, UT, United States

Female Preferences for Males in the Livebearing Fish Poeciliopsis baenschi:
Sympatric versus Allopatric Population History Predicts Preference  Strength

Mating with a heterospecific individual can be evolutionarily costly. If such costs are
present, species recognition behaviors to avoid heterospecific mating should evolve. In
this study, we evaluate the behavior of females of the livebearing fish species Poeciliopsis
baenschi when offered a choice to associate with conspecific males versus males of the
closely related species Poeciliopsis turneri. We predict that P. baenschi females from
locations where they naturally co-occur with P. turneri (sympatric populations) will
show stronger preferences for conspecific males than females from locations where they
are the only livebearing fish species present. We assessed preferences using a
dichotomous choice test. Consistent with our hypothesis, we found that sympatric
females spent more time with conspecific males than their allopatric counterparts. These
data suggest that in environments where females could potentially mate with
heterospecific males, that preferences for conspecific males are stronger to avoid the
potential cost of mating with a different species. Using similar preference assays, we also
tested the hypothesis that females from sympatric populations would also show
stronger preferences for males from their own population relative to conspecific males
from allopatric populations, and that females from allopatric populations would not
show the same strength of preference. Again, our data were consistent with
expectations.
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425Herp Genetics, Galleria North, Saturday 25 July 2009

Aaron Schrey, Alicia Fox, Earl McCoy, Henry Mushinsky

University of South Florida, Tampa, FL, United States

Effects of a Managed Burn Regime on Florida Sand Skink Analyzed with
Microsatellite Loci

The threatened Florida Sand Skink, Plestiodon reynoldsi, is restricted to scrub habitat on
the central ridges of peninsular Florida. Scrub habitat is dependent on fire and
infrequent fires may play an important role for Florida Sand Skink. We investigated the
effect of fire on the Florida Sand Skink by screening eight microsatellite loci in
individuals (n>600) from the Archbold Biological Station. There is an active, long-term
managed burn regime over a heterogeneous scrub habitat at Archbold Biological
Station. Tissue samples were collected from locations described by three burn frequency
categories (long unburned, intermediate burned, recently burned), with four sites per
category and three enclosures per site. Our objectives were to estimate the genetic
population structure over the sampled area, to determine how genetic diversity was
related to burn history, and to use individual assignment testing to infer dispersal
patterns associated with fires. Bayesian model-based clustering identified multiple
populations of Florida Sand Skink. Pairwise estimates of Fs; were significant for 61 of 65
among site comparisons. A decrease in homozygosity by locus was observed with an
increase in time since fire. Two recently burned sites had higher heterozygosity and
allelic richness, one had lower heterozygosity and allelic richness, and one was not
different from the intermediate and long unburned sites. Assignment testing showed
individuals in a recently burned site were most similar to proximate populations.
Results indicate that the Florida Sand Skink's response to fire may be context dependent.
Fires may stimulate movement of individuals, or may isolate the burned area.

833 Amphibian Ecology II, Pavillion West, Monday 27 July 2009

Tiffany Schriever, Dudley Williams

University of Toronto, Toronot, ON, Canada

Food Web Ecology of Ponds Along A Hydroperiod Gradient: A Stable Isotope
Investigation

Temporary pond ecosystems support diverse amphibian, insect, and plant communities,
yet little work has investigated the food web dynamics within these systems. We used
stable isotope ratios (! °C and ! ®N) to examine food web structure (food chain length
and trophic position of common species) and resource quality of seven ponds varying in
habitat duration. Preliminary results indicate food chain length, amphibian community,
and nutritional quality of basal resources (measured by C: N ratio) varies among ponds.
Generally, temporary ponds have shorter food chains than permanent ponds, and mean
trophic position of two amphibians common to all ponds, Spring Peepers and Blue-
spotted salamanders, showed slight changes among ponds. This study provides baseline
information on the structure and function of temporary pond food webs. These results
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further stress the importance of temporary water bodies for the maintenance of
amphibian diversity.

601 General Ichthyology I, Pavillion East, Saturday 25 July 2009

Eric Schultz', Richard Blob?, Margaret Ptacek’, George Rawitscher'

IUniversity of Connecticut, Storrs, CT, United States, ’Clemson University, Clemson,
SC, United States

Copulation Kinematics in  Poecilia, a Genus of Livebearing Fish

Pronounced interspecific variability indicates that copulatory organs evolve rapidly. We
are studying inter- and intraspecific variability in form and function of the gonopodium,
the copulatory organ of livebearer fishes (subfamily Poeciliinae). The goal of this work
is to reconstruct the evolution of copulatory organ form in a functional context. Our
focus at present is on intraspecific variability in gonopodium length. Copulatory organ
size in many animals scales hypoallometrically: small individuals have
disproportionally large organs. This pattern is widespread in the Poeciliines. In an
effort to clarify functional consequences of this scaling pattern, we have developed a
biomechanical model of circumduction, the motion of the gonopodium during
copulation. The model quantifies how the angular velocity of circumduction depends
on time as a function of various physical input parameters. The model suggests that a
consequence of hypoallometric scaling is that circumduction speed will be invariant
with size. We test this prediction using high speed (500 frames per second) digital
videography of Poeciliine copulations. We recorded the copulation of five species in the
genus Poecilia, including a range of male sizes within each species. Circumduction
speed varied among species, and males within species. Male differences in
circumduction speed were not influenced by their body size, a result consistent with the
biomechanical model. Further work is being done on anatomical assumptions and
kinematic predictions of the model.

330Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

David Scott!, Yurena Yanes', Betsie Rothermel', Melissa Pilgrim', Chris
Romanek!

'SREL, Aiken, SC, United States,’SREL, Aiken, SC, United States,’ Archbold Biological
Station, Lake Placid, FL, United States,4USC-Upstate, Spartanburg, SC, United States,
SSREL, Aiken, SC, United States

Using Stabl e Isotope Spikes to Determine Amphibian Dispersal: A Pilot Study

Stable isotope techniques have been used to understand dispersal of animals at different
scales. For example, BN addition to wetlands has been used to mark millions of insect
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larvae and subsequently determine dispersal patterns via captures of "“N-enriched
adults at non-enriched sites. Understanding the extent of dispersal among wetlands is
similarly important for conservation of pond-breeding amphibians, which function as
metapopulations that are spatially disjunct and dependent on immigration for
persistence. We conducted a pilot study using "N enrichment of the aquatic habitat,
thereby "marking" metamorphic amphibians. Because newly metamorphosed
amphibians may not be recaptured until adulthood one or more years later, we sought
to determine whether N enrichment would persist to sexual maturity. Marbled
salamanders (Ambystoma opacum) were reared in artificial mesocosms enriched with
BNH,CI (0.217 g/ m?). Initial doses to larvae resulted in ! ®N levels in metamorphs
elevated >1000 times above controls (4.76 + 0.45 %o). Metamorphs were held in the
laboratory for up to seven months and fed on non-enriched crickets; juvenile “N levels
were determined at 1 mo and 7 mo post-metamorphosis to estimate the biological half
life (BHL) of "N. Seven months after metamorphosis, ! "N remained high (1800 %o) in
salamanders from the spiked treatment, approximately 225 times controls. The mean
BHL for ! ®N in the ®’N-added treatment was 3.67 + 0.19 months. Therefore, our BHL
estimates suggest that the enrichment technique is feasible for amphibians, as
metamorphs will leave isotopically enriched sites with a stable isotope signature that
will persist for at least two years.

480Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Laura E. Scott, Ashley A. Camargo, Jerald B. Johnson

Brigham Young University, Provo, UT, United States

Are Spotting Patterns Used as a Cue in Mate Choice and Species Recognition
in the Livebearing Fish Poeciliopsis baenschi?

Conspecific mate recognition in sympatric environments should be strongly selected for
to avoid the deleterious effects of hybridization with other species. Cues used in mate
choice recognition can include stereotypic behaviors or pigmentation patterns. In the
livebearing fish genus Poeciliopsis, species vary significantly in their pigmentation
patterns. Most patterns include horizontal and vertical bars, spots, a combination of the
both, or no observed pattern. Poeciliopsis baenschi is a species found in central-western
Mexico that co-occurs with a close relative, P. turneri. Both species are superficially
similar in their pigmentation patterns; they are described as having 3-7 or 6-10
(respectively) bars or spots on their lateral flank. However, given that these species exist
in sympatry, we suspect that subtle differences in their pigmentation patterns could play
a role in mate choice or conspecific recognition. In this study, we test the hypothesis that
spotting patterns are more different in sympatry than in allopatry by quantifying
variation in pigmentation patterns between allopatric and sympatric populations. Our
results show that sympatric populations of P. baenschi have significantly fewer spots
than both their allopatric counterparts and their close relative, P. turneri; and yet the
total amount of pigmentation for all groups compared does not differ indicating a
divergence in the distribution (as opposed to amount) of pigmentation. This work
preludes our current research to determine if differences in spotting patterns are actually
used as cues in mate choice and species recognition.
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847Fish Ecology I, Pavillion East, Friday 24 July 2009

Laura E. Scott, Jerald B. Johnson

Brigham Young University, Provo, UT, United States

Phenotypic Divergence Among Multiple Traits in Sympatric Populations of
the Mexican Livebearing Fish, Poeciliopsis baenschi

Understanding why some species coexist and others do not remains one of the
fundamental challenges of ecology today. While several lines of evidence that suggest
closely related species are unlikely to occupy the same habitat because of competitive
exclusion, there are many cases where closely related species do co-occur. Research
comparing sympatric and allopatric organisms have been shown to be a great study
system to address the challenge of understanding species coexistence and divergence.
However, most of these studies often compare only one trait (i.e. morphology or
conspecific mate recognition), leaving much to be questioned about which traits are
under the most selective pressure to diverge in sympatry. In this study we examine this
question by comparing three fundamentally distinct traits: morphology, life history
strategies, and spotting patterns in the livebearing fish, Poecililiopsis baenschi. We take
advantage of a natural experiment where P. baenschi co-occur with a close relative, P.
turneri, but also exist in isolation in several river drainages. We ask if sympatric
populations of P. baenschi differ significantly in these traits from their allopatric
counterparts and if so, to what extent. In brief, we found that sympatric populations of
P. baenschi differed significantly in morphology, life history traits, and spotting pattern
when compared to both their allopatric counterparts and to their close relative, P.
turneri. These results provide valuable insight to better understand the phenomenon of
trait-divergence to permit species coexistence.

619Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Peter Scott', Brian Sullivan?, Tod Reeder’

1San Diego State University, San Diego, CA, United States, 2Arizona State University,
West Campus, Phoenix, AZ, United States

Mitochondrial DNA in the Tiger Whiptail (  Aspidoscelis tigris) Exhibits
Significant Population Structure Conflicting with Pas  t Morphological Based
Subspecific Boundaries in Southwest Arizona

The Tiger Whiptail (Aspidoscelis tigris) is a lizard species widely distributed throughout
the aridlands of western North America. Much of its extensive morphological variation
has been attributed to its wide distribution throughout these heterogeneous landscapes.
Differences in size, scalation, and coloration has led to the recognition many subspecific
taxa. In southeastern California and southwestern Arizona, morphological variation
across the boundaries of two subspecies (A. t. tigris and A. t. punctilinealis) was studied
by Taylor et al. (1994). They evaluated specimens sampled along two west-east transects
across the transition zone between the Colorado and Arizona Upland Deserts and
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documented the presence of a gradual cline in ventral pigmentation across this region.
In our study, we sampled individuals across the same region in order to evaluate the
genetic population structure through this ecological transition zone. Phylogenetic
analyses of ND1 mtDNA for >120 individuals indicate significant population structure
across this region. Most individuals of the respective northern and southern W-to-E
transects fall within respective transect mtDNA clades, with evidence of dispersal
and/or lack of lineage sorting between the two groups. Our data suggest there is more
population structure in a north-south orientation between transects, than a west-east
orientation across the desert transition zone. There is evidence of west-east
substructuring, but this appears to be the result of effects of the Colorado River than the
ecological gradient across the desert transition zone. Further molecular population
biology analyses will further document and define the levels of genetic population
structure across this region.

335Storm Symposium, Pavillion West, Friday 24 July 2009

Catherine Searle', Lisa Belden?, Andrew Blaustein'

lOregon State University, Corvallis, OR, United States,zVirginia Polytechnic Institute
and State University, Blacksburg, VA, United States

Effects of UV -B Radiation and Pathogens on Amphibians in the Pacific
Northwest

Ultraviolet-B radiation (UVB) is a ubiquitous stressor with negative effects on many
aquatic organisms. In amphibians, ambient levels of UVB can result in impaired growth,
slowed development, malformations, altered behavior and mortality. UVB can also
interact with other environmental stressors to amplify these negative effects on
individuals. In outdoor mesocosm and laboratory experiments we studied potential
synergistic effects of UVB, a pathogenic fungus, Batrachochytrium dendrobatidis (Bd), and
varying temperatures on larval Cascades frogs (Rana cascadae). First, we compared
survivorship, growth and development in a mesocosm experiment with UVB and Bd
exposure treatments. We then investigated the effects of UVB on larvae in the laboratory
under two temperature regimes, monitoring survival and behavior. We found reduced
survival of R. cascadae larvae with exposure to ambient levels of UVB radiation in all
experiments. In the mesocosm experiment, growth and development were not affected
in either treatment, and no effect of Bd was found. In the laboratory experiment, larvae
exposed to UVB demonstrated decreased activity levels. We also found a trend towards
reduced survival when UVB and cold temperatures were combined. Our results show
that amphibian larvae can suffer both lethal and sublethal effects when exposed to UVB.
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156 Fish Phylogeography, Pavillion West, Sunday 26 July 2009

Greg Seegert, Joe Vondruska, Elgin Perry
EA Engineering, Deerfield,IL, United States
The Longitudinal Pattern of Var ious Fishes in the Ohio River

We used a generalized additive model to analyze electrofishing data collected seasonally
in 2005 near 17 power plants that spanned nearly the entire length of the Ohio River.
We examined 31 fish species and five measures of community health (e.g., catch rate and
species richness) to determine if these species or measures were uniformly distributed
throughout the river or were significantly more common in one portion of the river
compared to other areas. Based on our statistical comparisons, species or measures were
assigned to one of seven categories:

Similar abundance throughout the river - 3 species

Most abundant in the middle river--- 5 species

Noticeably more common in the upper half of the river --- 5 species

A nearly linear decline from upstream to downstream --- 10 species

A general decline from upstream to downstream, but with an increase
near the lower-most power plant --- 1 species and all community
measures

¥ Anincrease from upstream to downstream --- 2 species

K K K K K

Another 18 species were essentially confined to one end of the river or the other. The
species largely confined to the upper river were primarily percids and round-bodied
suckers, especially redhorse. Species confined to the lower river were those typical of
the Mississippi River.

35 Turtle & Tortoise Symposium, Grand Ballroom I, Sunday 26 July 2009
Will Selman
The University of Southern Mississippi, Hattiesburg, MS, United States

The Pascagoula Map Turtle ( Graptemys gibbonsi): Overlooked, Declining, or
Both?

Turtles in the genus Graptemys (Map Turtles) are highly aquatic, freshwater turtles with
many of the 14 Graptemys species being endemic to single rivers, as well as considered
threatened. The Pascagoula Map turtle (Graptemys gibbonsi) occurs throughout much of
the Pearl and Pascagoula River systems of southern Mississippi and southeastern
Louisiana, but little is known about its status and/or life history/ecology. It occurs
sympatrically with two Federally listed turtles, the ringed sawback (Graptemys oculifera)
of the Pearl River and the yellow-blotched sawback (Graptemys flavimaculata) of the
Pascagoula River. Therefore, we determined to conduct thorough surveys within the
Pascagoula River system, while also studying the basking behavior of G. gibbonsi in

544



comparison to the G. flavimaculata. We found G. gibbonsi present in all the major rivers
and some new localities within the Pascagoula River system, but they were absent from
several documented localities. G. gibbonsi was the third most abundant turtle observed
during surveys, behind Pseudemys concinna and G. flavimaculata, and they are only locally
abundant in some river stretches. Mark-resight estimates were lower for G. gibbonsi in
comparison to G. flavimaculata and trapping survey results also found G. gibbonsi to
occur at lower abundances in comparison to G. flavimaculata. G. gibbonsi basking
behavior was found to reflect a similar basking pattern as G. flavimaculata. Therefore,
considering the current and historical data, it appears that G. gibbonsi is declining and
should be considered for state protection status in Mississippi and Louisiana, as well as
Federal protection.

741Fish Systematics I, Grand Ballroom II, Thursday 23 July 2009

Matthew Semcheski, Kent Carpenter, Millicent Sanciangco

Old Dominion University, Norfolk, VA, United States

Congruence Between Morphol ogical and Molecular Phylogenies of Snappers
(Percoidei: Lutjanidae)

The 17 genera of snappers have been classified into five subfamilies based on
morphological phylogenetic evidence. These subfamilies, in phyletic sequence, are the
Etelinae, Apsilinae, Paradicichthyinae, Lutjaninae, and Caesioninae. The caesionines
have been variously placed in their own family or included within the lutjanines. A
molecular phylogeny based on two mitochondrial and one nuclear gene from
representatives of 15 lutjanid genera corroborates the generic composition of the
Etelinae, Apsilinae and Paradicichthyinae and confirms that the Lutjaninae are
paraphyletic without the inclusion of the caesionine genera. Molecular evidence
suggests that some of the specific composition of lutjanine genera, including the long-
standing genus Lutjanus, may need to be revised. The molecular phylogeny of the
subfamilies differs minimally from the one based on morphological evidence. A slight
reinterpretation of morphological characters can account for this discrepancy.

712 General Herpetology, Galleria South, Sunday 26 July 2009

Stanley K Sessions', Brandon Ballengée®

"Hartwick College, Oneonta, NY, United States,”University of Plymouth, Drake Circus,
Plymouth, United Kingdom

An Explanation for Missing Limbs in Deformed Amphibians

We present evidence that the most commonly found deformities in wild-caught
amphibians, those featuring missing limbs and missing limb segments, may be the result
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of selective predation. Here we report that predatory dragonfly nymphs can severely
injure and even fully amputate developing hind limbs of anuran tadpoles.
Developmental responses of the injured/amputated tadpole limbs range from complete
regeneration to no regeneration, with intermediate conditions represented by a wide
variety of idiosyncratic limb deformities, depending mainly on the developmental stage
of the tadpole at the time of injury/amputation. These findings were reinforced by
experimental amputations of anuran tadpole hind limbs that resulted in similar
deformities. Our studies suggest that selective predation by dragonfly nymphs and
other aquatic predators may play a significant role in the most common kinds of limb
deformities found in natural populations of amphibians.

45 Snake Reproduction Symposium, Grand Ballroom II, Saturday 25 July 2009

David M. Sever', Stanley E. Trauth?

ISoutheastern Louisiana University, Hammond, LA 70402, United States, ?Arkansas
State University, State University, AR 72467, United States

The Anterior Testicular Ducts of Snakes

The anterior testicular ducts that connect the seminiferous tubules to the ductus deferens
are, from proximal to distal, as follows: the ductuli efferentia, ductuli epididymides, and
ductus epididymis. In this paper, we discuss our recent observations on the anterior
testicular ducts of Agkistrodon piscivorus and Seminatrix pygaea, including the first
ultrastructural descriptions of the ducts in snakes. Contrary to earlier reports, all of these
ducts are secretory. The carbohydrate/protein products, however, are not stored in
granules until a signal for release is received. Instead, the mode is a constitutive
secretory pathway in which the product is transferred in small vesicles to the lumen,
and the product is not concentrated or stored. Ultrastructure data on S. pygaea indicate
that the process is continuous throughout the year, although greatest activity occurs
during spermiogenesis. The ductuli efferentia and the proximal ductuli epididymides
are similar, except the former exhibit simple squamous epithelium whereas the later are
simple cuboidal. The proximal ductuli epididymides divide into numerous, tortuous
distal ductuli epididymides, which remain simple cuboidal but are ciliated. The ductus
epididymis is pseudostratified and non-ciliated. Unlike lizards, no regionalization of the
ductus epididymis is apparent.

374Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Fletcher Sewall, Cara Rodgveller

NOAA-NMFS, Alaska Fisheries Science Center, Auke Bay Labs, Juneau, AK, United
States
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Changes in Body Composition and Fatty Acid Profile During Quillback
Rockfish ( Sebastes maliger) Embryogenesis

Survival during the larval phase can be vital in determining the eventual strength of
year classes that recruit to fished stocks; larval survival, in turn, is often dependent on
larvae having energy stores sufficient to ensure survival to first feeding. Differences in
the amounts and use of endogenous protein and lipid sources during embryonic
development may influence the survival rates of early planktonic rockfish larvae. Little
is known regarding biochemical and energetic changes during the early development of
Quillback rockfish (Sebastes maliger), a commercially important species that has internal
development of embryos and gives birth to free-swimming larvae. We investigated
developmental changes in the body compositions and fatty acid (FA) profiles of
embryos and pre-parturition larvae of the quillback rockfish for an assessment of their
potential use as indicators of condition. Lipid was used more rapidly than protein and
contributed a larger portion (60%) of total energy expended during development,
indicating a protein-sparing effect. Oil globule volume was strongly correlated with
lipid levels, affirming its utility as an indicator of condition. FA profiles of embryos
differed distinctly from those of hatched larvae, indicating FAs are depleted at different
rates during development. The conservation of 20:4n-6, the most abundant n-6
polyunsaturated FA, indicates that this essential FA may reflect the quality of maternal
nutrient provisioning. Embryos and larvae of quillback rockfish, like other marine
fishes, are likely incapable of synthesizing this metabolically important FA, either
entirely or at a rate which will meet their needs for growth and survival.

988Herp Conservation |, Grand Ballroom |, Saturday 25 July 2009
H. Bradley Shaffer, Robert C. Thomson, Amber N. Wright

University of California Davis, Davis, CA, United States

The California Amphibian and Reptile Species of Special Concern Update:
Progress, Future Work, and Involvement by the Herpetological Community

The first edition of Amphibian and Reptile Species of Special Concern (ARSSC) in
California was authored by Mark Jennings and Marc Hayes and released in 1994. This
California Department of Fish and Game (CDFG) document plays an important role in
management and conservation planning for California's native reptiles and amphibians.
In the 15 years since this document's publication, our understanding of the conservation
status, management needs, and systematics of California's native reptiles and
amphibians has changed dramatically. A revision that updates this document with
current knowledge is essential, because SSCs are central to California's Wildlife Action
Plan, and the SSC designation is used with laws, regulations, state policies, and various
state and national conservation initiatives to help conserve species at risk. In
collaboration with the CDFG, we are producing an update of this important document.
Our first goal was to produce a current list of amphibian and reptile "taxa" in California
(~230 taxa), and a set of quantitative metrics to evaluate each taxon for SSC status. Our
next goal is to evaluate each taxon, produce a list of SSC taxa, and create species
accounts and maps that can be vetted by the community of experts on California
amphibians and reptiles. Our goal is to make the SSC process a community effort that
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best reflects the collective knowledge of experts on California taxa and constitutes an
active, ongoing effort to protect species at risk in the face of challenges ranging from
habitat destruction to global climate change.

730ELHS/LFC Connectivity Symposium I, Grand Ballroom |, Thursday 23 July
2009

Alan Shanks

University of Oregon, Oregon Institute of Marine Biology, Charleston, OR, United
States

Pelagic Larval Duration and Dispersal Distance

I present dispersal distances for 44 species (fish and invertebrates) with PD data for 40 of
these. Data were combined with that in Shanks et al. (2003), providing information on 67
fish and invertebrate species. PD and dispersal distance are correlated, but with many
exceptions. The distribution of dispersal distances was bimodal. Many species with
PD’s > 1 day dispersed < 1 km while others dispersed 10’s to 100’s of kilometers.
Organisms with short dispersal distances were pelagic briefly or remained close to the
bottom while pelagic. Null models of passively dispersing propagules predict dispersal
distance for short PD’s organisms (< 1 day), but over estimate dispersal distances for
those with longer PD’s. These models predict propagules are transported 10’s of
kilometers offshore, however, many larval types remain within the coastal boundary
layer where currents are slower and more variable leadings to shorter than predicted
dispersal distances. At short PD’s, dispersal distances estimated from genetic data are
similar to observed. At long PD’s, genetic data generally over estimates dispersal
distance. This discrepancy is probably due to the effect of rare individuals that disperse
long distances smoothing genetic differences between populations. Larval behavior and
species life history traits can play a critical role in determining dispersal distance.

732ELHS/LFC Ecology I, Galleria South, Broadway 1&2 25 July 2009

Alan Shanks', Catherine Pfister’

"University of Oregon, Oregon Institute of Marine Biology, Charleston, OR, United
States, *University of Chicago, Chicago, IL, United States

Annual Recruitment of Three Species of Tidepoo | Fishes is Driven by
Variation in Springtime Coastal Hydrodynamics

Using an 18-year time series of annual recruitment of Clinocottus globiceps, C. embryum,
and Oligocottus maculosus, we investigated the relationship between recruitment and
upwelling and downwelling, date of the spring transition, and spring wave climate.
There were no significant regressions between springtime upwelling and recruitment in
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any species. The timing of the spring transition, however, was related to the recruitment
of C. globiceps and C. embryum: the later the spring transition the larger their annual
recruitment. We found a negative exponential relationship between timing of the spring
transition and O. maculosus recruitment, though only after removing one outlying data
point (the strong 1997 El Nifio year). Significant negative exponential regressions were
also found between O. maculosus recruitment and hours in April and May when waves
were > 2 and >3 m in amplitude. In these regressions, 1997 was no longer an outlier. O.
maculosus recruitment also varied positively with seawater temperature on the shore.
The different hydrodynamic correlates of recruitment in this assemblage of species, as
well as published observations, suggest that the larvae of these species are occupying
different nearshore areas. Clinocottus species likely develop in coastal waters, while O.
maculosus develops very close to shore, essentially in the surf zone, where its larvae may
be swept offshore by rip currents generated during large wave events. Abiotic factors
driving larval success can explain persistent differences in recruitment among these
species over 18 years.

806 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Akemi Shibuya', Sho Tanaka®, Marcelo Rodrigues de Carvalho®, Jansen Zuanon'

Instituto Nacional de Pesquisas da Amazonia, Manaus/Amazonas, Brazil, *Tokai
University, Shimizu/Shizuoka, Japan, SUniversidade de Sao Paulo, Sao Paulo/Sao Paulo,
Brazil

The Role of Pelvic Fins in Locomotion and Foraging in the Freshwater
Stingray Potamotrygon motoro (Chondrichthyes: Potamotrygonidae)

Locomotion in batoids has been related to the propulsion generated predominantly by
undulatory or oscillatory movements of the pectoral fins; however knowledge on the
role of pelvic fins for locomotion still remains scarce. The aim of this study was to
describe the use of pelvic fins in locomotion and body re-orientation during foraging in
the freshwater stingray Potamotrygon motoro. Juvenile individuals of P. motoro (n=2, 14.7
and 15.0 cm LD, males) were maintained in a 120x60x60 cm acrylic aquarium. Pelvic fin
movements of stingrays were recorded during feeding performances using a high speed
camera at 250 fields s in ventral view. Potamotrygon motoro presented independent,
synchronic, and alternate movements of pelvic fins. Independent movements were used
to maneuver the body to the right or left side during both locomotion and prey capture,
whereas synchronic movements were employed during straight displacements for
pushing off the body on the substrate and for ram feeding. Alternate movements of
pelvic fins are similar to bipedalism of terrestrial and semi-aquatic tetrapods. Pelvic fins
showed movements during feeding even when stationary, indicating an important
function in maintaining the body's spatial position during prey capture and processing.
The use of pelvic fins during prey capture may be advantageous since it results in less
substrate disturbance when compared to the movements generated by pectoral fin
undulation. Anatomical investigations of the pelvic fin musculature and skeleton may
help understand their role in locomotion and foraging behavior on different types of
substrates present in freshwater environments.
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198 HERPETOLOGISTSO LEAGUE GRADUATE RESEARCH AWARD |,
Galleria North, Sunday 26 July 2009

George Shillinger, Alan Swithenbank, Steven Bograd, Helen Bailey, Michael
Castleton, James Spotila, Frank Paladino, Barbara Block

Hopkins Marine Station of Stanford University, Pacific Grove, CA, United States

Satellite Tracking and Remote Sensing Describe Leatherback Movements and
Distribution within the Equatorial a nd South Eastern Pacific

We describe the distribution, movements, and behaviours of 46 critically endangered
female leatherback turtles (Dermochelys coriacea) satellite-tagged during 2004-2007 at
Playa Grande, Costa Rica. The region used by the turtles over the tracking period
spanned the eastern tropical and South Pacific between latitudes 12°N and 40°S, and
between longitude 130°W and the coast of Central and South America. Turtle
movements during internesting were restricted to nearshore habitats along Costa Rica's
Nicoya Peninsula. Turtle internesting habitats were subject to interannual
environmental variation, including temperature changes, which influenced turtle
dispersal and vertical behavior during internesting. The tracking data suggested that
relatively small expansions of existing marine reserves within the internesting region
could significantly enhance turtle protection. During migration, turtles moved rapidly
(majority>45km/d) southwest through an open-ocean corridor spanning from Costa
Rica past the Galdpagos Islands. South of 10S, the turtles moved into areas of low MKE
and chlorophyll. Turtle swimming speeds decreased (~<25km/d) and they dispersed
widely, taking meandering paths at low speeds into a region characterized by very weak
current variations, very low phytoplankton standing stocks, and the absence of dynamic
oceanographic features.

283 ELHS/LFC Connectivity, Galleria South, Friday 24 July 2009

[effrey Shima', Stephen Swearer”

"Wictoria University of Wellington, Wellington, New Zealand,*University of Melbourne,
Melbourne, Australia

Demographic Connectivity in a Temperate Reef Fish Metapopulation: The
Critical Role of the Dispersal Matrix

In temperate reef systems, larval dispersal typically connects fragmented populations,
and larval quality may be shaped by developmental history at the natal reef (e.g.,
parental effects) and/or by conditions in the pelagic environment (e.g., food,
temperature, hydrodynamics, predator regime). We use otoliths of the common New
Zealand triplefin (Forsterygion lapillum) to reconstruct the early life histories and evaluate
whether larval quality is a function of natal populations, dispersal histories, or both. We
used image analysis to quantify otolith traits and to reconstruct 5 larval phenotypes
(pelagic larval duration, size-at-hatch, early larval growth, late larval growth, and an
instantaneous larval growth rate), followed by a principal components analysis to derive

551



a composite measure of larval quality. We used LA-ICPMS to quantify otolith
microchemistry, followed by a set of cluster analyses (based upon 13 statistical
descriptors of time series for each of 11 trace elemental ratios) to identify and
characterize two putative natal "source populations” and two putative "larval dispersal
histories". We evaluated the relationship between larval quality, source populations and
dispersal histories using 2-way ANOVA and determined that larval quality of F. lapillum
is a function of larval dispersal history and not source population identity. Overall, our
results suggest that conditions in the pelagic larval environment shape larval quality
and potentially mediate metapopulation connectivity for a temperate reef fish.

368Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Akihiro Shiroza®, Barbara Muhling', Faiza Al-Yamani®, John Lamkin'

INOAA/NMFS SEFCS, Miami, FL, United States, 2Llniversit‘y of Miami, Miami, FL,
United States, ’Kuwait Institute for Scientific Research, Safat, Kuwait

Seasonal and Spatial Abundance and Assemblages of Ichthyoplankton,
Kuwait Waters 2003~2005

As part of a post Gulf War ecological survey, ichthyoplankton samples were collected
from the Gulf of Kuwait from 2003 to 2005. This sampling program was part of an U.N
sponsored effort to access the ecological damage resulting from an estimated 240 million
gallons of crude oil spilled into the offshore waters in 1991. Larvae are very sensitive to
the environmental changes and crude oil can be toxic to the larvae itself or indirectly
affect the food web by altering plankton abundance. Current results are based on
samples from 15 survey cruises carried out between June 2003 and June 2005 at 24
locations off the Kuwait coast. A total of 68,821 larvae were collected. Within this
collection, 41 families were identified. A total of 49,392 larvae were collected with
neuston net (406 samples) and 19,429 larvae were collected with bongo net tows (136
samples). Clupeidae was the most abundant family collected in the bongo samples with
5,387 larvae and 30.06% of the total. Gobiids were second most abundant with 2,660
larvae contributing 14.84% followed by Mugilidae, Engraulidae, Terapontidae, and
Soleidae. Gobiidae was the most abundant family in the neuston collections, followed by
Clupeids, Sciaenidae, Terapontidae, and Hemiramphidae. Multivariate analyses were
used on a selected data set to determine the similarities of species assemblages between
stations and Day /night differences in neuston tows.
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912 AES Conservation & Management I/AES Age & Growth, Parlor ABC,
Friday 24 July 2009

Mahmood Shiviji', Veljko Dragojlovic®

ISave Our Seas Shark Center, Nova Southeastern University, Dania Beach, FL, United
States, ’Harriet L. Wilkes Honors College, Florida Atlantic University, Jupiter, FL,
United States

Heavy Metals in Market -Destined, Dried Shark Fins

Exploitation of sharks to supply the market demand for shark fins is arguably the largest
driver of shark mortality worldwide. Combating shark overexploitation and achieving
sustained conservation outcomes may best be accomplished not only by effective fishery
management practices but also by also reducing market demand for fins. As with all
commercial products, influencing market demand is fundamentally based on altering
consumer awareness and purchase behavior. As apex predators, sharks are known to
bioaccumulate heavy metals of concern to human health (e.g., mercury) in their flesh,
leading to widely issued government warnings about limiting consumption of shark
meat. Given that shark fins have a large consumer market and do not typically contain
shark meat, we have investigated the prevalence of heavy metals known to be toxic to
humans in low concentrations (total Mercury, Lead, Arsenic, Cadmium) in dried fins
confiscated by NOAA's Office for Law Enforcement. An initial assessment of these
metals in 75 market-destined fins showed that ~ 20% of the fins contained Lead levels
exceeding US Food and Drug Administration (US FDA) limits for safe consumption.
Approximately 7% of the fins contained total Mercury close to or above US FDA levels.
We report on these and ongoing analyses of heavy metals in more market fins in the
context of various international government food safety guidelines.

86 Poster Session llI, ExhibitorOs Hall, Sunday 26 July 2009

Brian Sidlauskas

"National Evolutionary Synthesis Center (NESCent), Durham, NC, United States and
National Museum of Natural History, Washington, DC, United States

Understanding the Ecomorphological Diversi fication of African
Distichodontid and Citharinid Fishes through Phylomorphospace Analysis

The African characiform fishes in family Distichodontidae vary widely in ecology and
morphology, including herbivores, piscivores, invertivores and even fin-eaters, while
species in their sister group (Citharinidae) are all detritivores with little morphological
variation. This difference in variation between the two groups suggests that some factor
has constrained the ecomorphological evolution of the citharinids or has actively
promoted the diversification of the distichodontids. Projecting a phylogeny into a
multivariate morphospace (a phylomorphospace) reveals that the majority of skull
shape and diet variation within Distichodontidae is contained within a clade defined by
the possession of a novel joint within the lower jaw. This highly diverse clade has a very
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low lineage density (a measure of the packing of phylogenetic branches in
morphospace) compared to the citharinids and the remaining distichodontids, all of
which lack the novel joint and have similar skull shapes. Comparison of the real
distichodontid dataset with simulated phylomorphospaces suggests that such a large
difference in lineage densities cannot be reasonably generated by a null model of
Brownian evolution, in which a single rate and mode of morphological evolution applies
across the whole phylogeny. Instead, the innovative jaw joint possessed by some, but
not all distichodontids appears to have sparked a shift in their mode of evolution by
releasing anatomical constraints and allowing the exploration of new ecological niches.

87 Fish Systematics, Pavillion East, Monday 27 July 2009
Brian Sidlauskas', Jan Mol’, Richard Vari?

'National Evolutionary Synthesis Center (NESCent), Durham, NC, United States,
’National Museum of Natural History, Washington, DC, United States,’ Anton de Kom
University, Paramaribo, Suriname

Allometrically Informed Approaches to Species Dis crimination and Discovery
in the Leporinus cylindriformis group (Characiformes: Anostomidae)

We investigated the ability of traditional linear and geometric morphometrics to delimit
species within the Neotropical fishes in the Leporinus cylindriformis group. Once
regressions were used to account for marked allometric variation, most of the
recognized species in this group could be distinguished with either method, particularly
using variation in the depth of the body. Both approaches returned congruent patterns
of separation among putative species, but the geometric approach distinguished four
more species pairs than could the linear approach and provided more statistical power.
Based on distinctive morphometrics, meristics and coloration, we recognize a highly
elongate species from Suriname as new. The unique Leporinus cylindriformis holotype
from Porto de Moz, Brazil differs in morphology, meristics and pigmentation from
specimens commonly referred to that species from the main basin of the Amazon; the
latter specimens may represent an additional undescribed species. The L. cylindriformis
holotype itself may represent a rare species or a specimen collected at the edge of its
native range. Measurements of the holotype and paratype of Leporinus niceforoi, which
were collected in the Amazonian slope of Colombia, differ substantially from similarly
pigmented and putatively conspecific specimens from Amazonian portions of Ecuador
and Peru. Recently collected specimens from Colombia are needed to determine
whether the observed morphometric variation encompassed by the current concept of
Leporinus niceforoi indicates a morphocline within a single species, suggests the presence
of multiple cryptic species, or results from shrinkage of the types. In all these cases,
reliable morphometric differentiation requires attention to allometry.
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73 Snake Reproduction Symposium, Grand Ballroom Il, Saturday 25 July 2009
Dustin Siegel', Aurélien Miralles’, Robert Aldridge'

1Saint Louis University, St. Louis, MO, United States, ’Centre National de la Recherche
Scientifique, Gif-sur-Yvette Cedex, France

Comparative Female Cloacal Morphology of the Caenophidia

In 1965 Manfred Gabe and Hubert Saint-Girons published the most comprehensive
account of the lepidosaurian cloaca. This included cloacal descriptions of 41 saurian
species, 13 ophidian species, two amphisbaenian species, and one Sphenodon. Since this
time the data presented by Gabe and Saint-Girons have been used in many contexts
including, elucidating higher-level evolutionary relationships of the Squamata using
both phenetic and phylogenetic methods. One such study traces the evolution of the
female cloaca onto a phylogeny to identify synapomorphies for different squamate
families; however, this analysis included only the Colubridae as an ophidian
representative. Here we investigate the evolution of the female ophidian cloaca in the
Caenophidia (Colubroidea + Acrochordidae) from a histological perspective.
Histological characters of cloacae were traced onto current molecular phylogenies of the
Caenophidia to examine the possible evolutionary trajectories of the caenophidian
cloaca. Twelve species from Colubridae (representing Psammophiinae, Calamariinae,
Colubrinae, Natricinae, Pareatinae, Homalopsinae, Xenodontinae, Boodontinae, and
Dipsadinae), four from Viperidae (representing Crotalinae and Viperinae), two from
Atracaspididae, two from Elapidae, one from Hydrophiidae, and one from
Acrochordidae were utilized in this analysis. Two boids (representing Pythoninae and
Erycinae) and a cylindrophiid were used as outgroups to assess cloacal character
polarity. Our investigation uncovered numerous derived characters of the caenophidian
cloaca, including features of the urodaeal epithelium, association between ureteric and
vestigial Wolffian ducts, association of the proctodaeum and intestine, and junction of
the urodaeum and oviducts, which appear to represent synapomorphies in support of
different levels of the caenophidian phylogeny.

836 Cypriniform Tree of Life, Pavillion East, Sunday 26 July 2009

Andrew Simons', Vinnie Hirt', Kevin Tang?, Hank Bart’, Rob Wood? Rick
Mayden®

IUniversity of Minnesota, St. Paul, MIN, United States,’Saint Louis University, St.
Louis, MO, United States,*Tulane University, New Orleans, LA, United States

Cypriniformes Tree of Life: Timing the Dispersal of Cyprinid Fishes into
Afric a

The cyprinid fauna of Africa comprises at least 500 described species in 26 genera
representing two major cyprinid clades, the Cyprininae and the Danioninae. This fauna
is not as morphologically diverse as other continental cyprinid faunas suggesting a
recent origin, presumably due to dispersal from Eurasia subsequent to the northward
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movement of Africa and the closure of the Tethys Sea 14-18 MYA. The Cypriniformes
likely arose in Laurasia in the early Cretaceous, and the Cyprinidae in the late
Cretaceous, both well before the collision of the African and Indian plates with Eurasia.
In this study we use a phylogenetic analysis of nuclear and mitochondrial genes to
determine the origin of the African fauna and fossil calibrations to infer divergence
times and estimate the timing and number of dispersals into Africa.

251 AES Conservation & Management I/AES Age & Growth, Parlor ABC,
Friday 24 July 2009

Colin Simpfendorfer', Andrew Tobin', David Welch®

'"Fishing and Fisheries Research Centre, James Cook University, Townsville, Queensland,
Australia,’Queensland Department of Pdustries and Primary Industries and Fisheries,
Townsville, Queensland, Australia

Shark Catches in the Inshore Waters of the Great Barrier Reef World Heritage
Area

The take of sharks in fisheries in the Great Barrier Reef World Heritage Area have
become increasingly controversial in recent times. To provide scientific information to
inform the consideration of this issue, fishery-dependent surveys have been conducted
throughout the area to document species and size composition of various sectors that
take sharks. These data show that commercial net fishers catch over 25 species of sharks
and ray, with the main species being Australian blacktip, spottail, scalloped
hammerhead, milk, whitecheek and spinner sharks. Species composition, importance
and size varies between different sectors of the commercial fishery. Discarding practices
were also examined and varied by operator and sector, with some species (e.g. milk
sharks) more likely to be discarded than others. Post-release survival of discards is
unknown, but may be an important consideration in relation to the impact of the
fishery. The majority of sharks taken were less than 150 cm in length. Data from
recreational fishers was not able to provide detailed species composition data, but did
demonstrate release rates >90%. The use of these data in an ecological risk assessment
will be discussed.

244 SSARSEIBERT PHYSIOLOGY AWARD , Galleria North, Friday 24 July
2009

Navasha Singh, Robert E. Espinoza

California State University, Northridge, Northridge, CA, United States

Going Green Takes Guts: Comparative Gross Morphology of Lizard Digestive
Tracts as a Function of Diet
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Plant tissues are harder to digest and less nutrient and energy rich than are animal
tissues. As a consequence, herbivorous vertebrates have evolved specializations in their
morphology, physiology, and behavior that compensate for the challenges imposed by
eating plants. For example, herbivorous lizards are widely considered to have
specialized guts to facilitate the digestion of plant matter. But the gut morphology has
been characterized in a relatively small number of lizard species (primarily herbivorous
species) precluding broad generalizations linking form to function. We examined the
gross morphology of the guts of more than 25 species of herbivorous and 55 species of
non-herbivorous lizards spanning the breadth of lizard diversity and representing
multiple, independent origins of herbivory. The area of each gut segment was estimated
using Image] software. We tested the ways in which the gross gut morphology of
herbivores has diverged from the ancestral carnivore condition and whether the guts of
omnivores are intermediate using conventional statistics (ANCOVA) and
phylogenetically based analyses. Our hypotheses that herbivores would have larger guts
and that omnivores would be intermediate were generally supported. Stomach area:
herbivores > omnivores = carnivores; small intestine area: herbivores > omnivores >
carnivores; and large intestine area: herbivores > omnivores = carnivores. Our study
supports the general hypothesis that as lizards evolutionarily increase the proportion of
plant matter in their diets, the size and capacity of their guts increase to facilitate the
digestion of plant tissues.

1018Poster Session II, ExhibitorOs Hall, Saturday 25 July 2009
Justin Sipiorski, Erik Wild

Universtiy of Wisconsin, Stevens Point, W1, United States
Herpetology & Ichthyology at the University of Wisconsin  -Stevens Point

The University of Wisconsin-Stevens Point is one of 13 comprehensive universities in the
UW System. The Department of Biology is comprised of 23 faculty and serves over 600
undergraduate biology majors, with a strong emphasis on undergraduate involvement
in research. Several of the department's faculty serve as curators of the collections of the
UWSP Museum of Natural History. These collections serve both research and teaching
purposes and provide excellent opportunities for preparing undergraduates for
graduate study and careers in ichthyology and herpetology. The George Becker
Memorial Ichthyology Collection (8,000 lots) has recently acquired, through a
partnership with the Milwaukee Public Museum 10,000 curated and approximately
20,000 unprocessed lots of Wisconsin fishes. This new acquisition places more than half
(50,000 lots) of the specimens collected for Wisconsin fish distribution studies in the
state's history under one roof, and makes the Becker collection the largest in the state.
The UWSP Herpetology Collection houses over 4,000 preserved specimens of reptiles
and amphibians. Historically, the most significant contributions to the collection were
during the 1960-70's, yet now renewed efforts to document the state's reptiles and
amphibians has resulted in a new period of growth. The catalogued collection is largely
regional with 45% coming from Wisconsin and another 14% from Illinois, although there
is material from 35 other states are 7 countries. The history of these collections, details of
the holdings, and future projects such as electronic data basing and web-based access
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will be discussed and the undergraduate programs in ichthyology and herpetology
presented.

158 AES Ecology I, Pavillion West, Saturday 25 July 2009

Gregory Skomal', Stephen Zeeman?®, John Chisholm®, Erin Summers*, Harvey
Walsh®, Kelton McMahon®, Simon Thorrold®

IMA Marine Fisheries, Vineyard Haven, M A, United States, 2University of New
England, Biddeford, ME, United States, SMA Marine Fisheries, New Bedford, MA,
United States,"ME Dept. Marine Resources, Boothbay Harbor, ME, United States,
SWoods Hole Oceanographic Institution, Woods Hole, MLA, United States

Mesopelagic Trans -equatori al Migrations by Basking Sharks in the Western
Atlantic Ocean

The world's second largest fish, the basking shark (Cetorhinus maximus), is broadly
distributed in boreal to warm temperate latitudes of the Atlantic and Pacific oceans from
shallow coastal waters to the open ocean. Satellite archival tagging in the North Atlantic
has shown that basking sharks move seasonally, are often associated with productive
frontal zones, and may make occasional dives to mesopelagic depths. However, basking
sharks are thought to be restricted to temperate latitudes and the extent to which they
exploit deeper water habitat remains a mystery. Using satellite archival tags and a novel
geolocation technique, we demonstrate that basking sharks are seasonal migrants to
mesopelagic tropical waters. We deployed 25 pop-up satellite transmitting (PSAT) tags
on basking sharks in the western North Atlantic off the coast of Cape Cod, MA during
the summer and autumn months. In total, 18 (72%) tags transmitted data after
deployment periods of 12-423 days (mean = 203 days). Tagged sharks moved from
temperate feeding areas off the coast of southern New England to the Bahamas, the
Caribbean Sea, and onward to the coast of South America and into the Southern
Hemisphere. When in these areas, basking sharks descended to and, in some cases,
remained at mesopelagic depths for weeks to months at a time. Our results demonstrate
that tropical waters are not a barrier to migratory connectivity for basking shark
populations and highlight the need for global conservation efforts throughout the
species range.

594NIA STUDENT PAPER AWARD, Parlor ABC, Sunday 26 July 2009
Anna Smith, Jeff Shima

Victoria University, Wellington, New Zealand

Variation in the Impact of Larval History on Survival
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Populations of many coastal marine species are connected by dispersal during a pelagic
larval phase, because most species have limited adult movement. Dispersal can be
physiologically demanding, and mortality following dispersal events may be selective
upon individuals with particular dispersal histories. Understanding the influence of
larval history on performance and fate of settlers is critical, as the fitness of surviving
individuals from different larval sources will determine ‘realised connectivity’. This
study considers how spatial and temporal variation in a metapopulation interacts with
larval history to determine juvenile growth, condition and survival in the reef fish
Forsterygion lapillum (common triplefin). We sampled sagittal otoliths from 170 F.
lapillum and used image analysis of otolith traits to reconstruct larval history and post-
settlement growth. Fish were collected at intervals through Jan — March 2008 and at two
scales of spatial variation. Fine-scale variation in habitat was defined by macroalgae
composition of patches. Habitat variation was nested within large-scale variation
identified by regional location; open coast or harbour. Selective intensity was higher on
the open coast compared to the harbour. However, within each region, selective
intensity varied through time, as did the correlation between larval history and juvenile
growth. Additionally, on the South Coast macroalgae habitat was found to mediate the
strength of selective intensity. This study highlights the role of variation in the benthic
environment in determining the probability of settlers with different larval histories to
reach reproductive maturity.

16 Darwin Symposium, Grand Ballroom I, Monday 27 July 2009

David Smith, Inci Bowman

Smithsonian Institution, Washington, DC, United States
Darwin's Critics

Charles Darwin's theory of evolution by natural selection has been the most
controversial scientific idea of all time. It has inspired furious and determined
opposition since the day it was published. In this paper, we explore the contemporary
arguments that Darwin faced during his lifetime. Today's antievolutionists come almost
exclusively from the fundamentalist religious community, but in the mid-nineteenth
century, the opposition was much broader and more respectable. Darwin himself did
not have all the answers, and we can point out three conspicuous weaknesses in his
argument. First, he knew nothing about the biological basis of heredity; second, his
theory was not subject to direct experimental proof; third, he did not address the
question of ultimate origin. Among his critics, although their arguments were quite
different, were two prominent figures in ichthyology and herpetology: Louis Agassiz
and Edward Drinker Cope. We try to assess the opposition to Darwin's theory within
the context of the time, seeing the world as his critics saw it and knowing what they
knew, and not judging them by what we know today.

279Fish Phylogeography, Pavillion West, Sunday 26 July 2009
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Gerald Smith
University of Michigan, Ann Arbor, MI, United States
Cenozoic History of Western North American Freshwater Fishes

Western North American freshwater fish faunas are about one-tenth as diverse as faunas
in equivalent sized-drainages in Eastern North America, despite having high speciation
rates. Active-margin plate tectonics caused high mountains and crustal extension that
created multiple basins surrounded by steep slopes and extreme barriers that limit
immigration among populations. High origination rates and higher extinction rates in
Pacific and Basin and Range drainages were driven by the same isolation. Cyprinids,
catostomids, salmonids, goodeids, cyprinodontids, atherinopsids, and cottids diversified
in the Miocene and Pliocene in Pacific coastal drainages such as the Lerma-Rio Grande
de Santiago, Yaqui, Colorado, Sacramento, Columbia, and Yukon. The Sacramento
drainage and its primary Pliocene tributary, the upper Snake River, provided the richest
habitats, in a large, deep rift lake on the western Snake River Plain. Scores of large and
small lakes in Nevada, California, Oregon, Arizona, Utah, and Mexico supported small,
relict faunas of the above families, enhanced by a few connections to the Colorado,
Sacramento, and Snake drainages. Speciation rates exceeded extinction rates in some of
these habitats in the Pliocene, but severe extinction dominated again in the Pleistocene
to recent.

994 Fish Systematics II, Pavillion East, Saturday 25 July 200 9
Leo Smith

The Field Museum, Chicago, IL, United States
Limits and Relationships of the So -Called Pseudochromoid Fishes

A handful of recent morphological studies have improved our understanding of the
familial limits and intrarelationships of the so-called pseudochromoid fishes
(Pseudochromidae, Plesiopidae, Grammatidae, and Opistognathidae). Despite progress
on the intrarelationships of pseudochromoids, their placement within Percomorpha
remains problematic. For more than a century, they have been allied with the seabasses
(Serranidae) and groupers (Epinephelidae), but recent studies have not corroborated this
placement. In this talk, I will present the results of ongoing work on the relationships of
pharyngognathous percomorphs that sheds light on the monophyly and
interrelationships of pseudochromoids.

731AES GRUBER AWARD | , Parlor ABC, Thursday 23 July 2009

Wade Smith', J. Fernando Mérquez-Farias®, Jessica Miller’, Selina Heppell!
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lOregon State University, Corvallis, OR, United States,*Universidad Autonoma de
Sinaloa and Instituto Nacional de la Pesca, Centro Regional de Investigacion Pesquera de
Mazatldn, Mazatldin, Sinaloa, Mexico

Distinguishing Natal Origins  from Vertebral Chemical Composition: the
Utility of Trace Elements as Natural Markers in Elasmobranch Populations

The identification of nursery areas and understanding of their importance provides
insight into the structure and dynamics of populations. Knowledge of dispersal
pathways and population connectivity provides valuable details for successful
conservation. Elements are naturally assimilated into the tissues and calcified structures
of many species as a byproduct of respiration and feeding. The resulting combinations
and ratios of these elements may reflect the physiochemical environment in which an
organism lives or has previously occupied. The segregation of juvenile and adult
habitats among many elasmobranchs through the use of nursery areas creates the
potential for distinctive elemental markers to be incorporated into vertebrae as a result
of the differing physical and chemical characteristics encountered as young-of-the-year.
Trace elemental analyses have proven to be powerful markers in ecological studies,
however, these tools have not previously been applied to investigations of shark and ray
populations. To determine if differences in elemental composition can be detected in
cartilaginous vertebrate and are geographically consistent, we are conducting a field
study of young-of-the-year scalloped hammerhead sharks (Sphyrna lewini) from various
pupping locations. Samples were collected from artisanal fishery landings along the
Pacific coast of Mexico over four consecutive months in both 2007 and 2008. Vertebrae
were cleaned, thin-sectioned, and analyzed using Laser Ablation Inductively Coupled
Plasma Mass Spectrometry. Multivariate analysis of variance was used to examine intra-
annual differences in vertebral chemistry within sample locations. The ability to
successfully classify individual specimens to their site of natal origin was assessed
through quadratic discriminant function analysis.

383Poster Session I, ExhibitorOs Hall, Friday 24 July 2009
Darrel E. Snyder, C. Lynn Bjork, Sean C. Seal

Larval Fish Laboratory, Colorado State University, Fort Collins, CO, United States

Larvae and Early Juveniles of Three Small, Non -native Cyprinids Common to
the Upper C olorado River Basin: Cyprinella lutrensis, Notropis stramineus,
and Pimephales promelas

Red shiner Cyprinella lutrensis, sand shiner Notropis stramineus, and fathead Pimephales
promelas are small-bodied, non-native cyprinids common to the middle and lower
reaches of Upper Colorado River Basin streams and rivers. To better facilitate
morphological identification of captured larvae and early juveniles, especially recently
hatched protolarvae, prior descriptions and illustrations are being supplemented and
assembled into more complete and comparable species accounts. This poster highlights
some of the drawings and information being prepared for a comprehensive guide to
cyprinid larvae and early juveniles of the basin.
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944 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Mateus Soares, Marcelo Carvalho

Universidade de Sao Paulo, Sao Paulo, SP, Brazil

Evolutionary Implications of the Mandibular and Hyoid Arch Muscul ature in
Neotropical Freshwater Stingrays, Family Potamotrygonidae (Chondrichthyes)

Anatomical studies concerning the musculature of Neotropical potamotrygonid
freshwater stingrays are scarce and usually restricted to single species. With the
objectives to better understand variations among the mandibular and hyoid muscles of
chondrichthyans, we undertook dissections of ten of the 20+ currently valid species of
potamotrygonids, representing all three valid genera (as well as a fourth undescribed
genus). Our results indicate that the hyoid muscles varied uninformatively, even among
genera. Among the mandibular muscle group, however, more significant differences
were encountered. For example, the medial component of the spiracularis muscle is
similar in Potamotrygon and Plesiotrygon, where it originates in the neurocranial otic
region and projects ventromedially to mix with the depressor hyomandibulae. This
ventromedial projection is different in Paratrygon, as the spiracularis has fibres that also
insert onto Meckel's cartilage, with only few components projecting to insert between
the depressor hyomandibulae and coracohyomandibularis. Among species of
Potamotrygon, significant differences were encountered in size and composition of the
adductor mandibulae complex. These muscles extend to the propterygium, and run
dorsal to it, in P. motoro, P. leopoldi, P. falkneri, P. scobina and P. sp. nov. (Tapajos River),
but fail to do so in P. humerosa and P. orbignyi. Furthermore, in P. motoro, P. leopoldi and
P. sp. nov., a muscle bundle from the adductor mandibulae lateralis 2 extends to the
antorbital cartilage. Muscle characters investigated did not reveal significant differences
between Plesiotrygon and Potamotrygon, corroborating recent studies in which both
genera are regarded as sister-groups or even synonymous.

958AES Behavior & Morphology, Galleria South, Thursday 23 July 2009

Mateus Soares, Marcelo Carvalho

Universidade de Sao Paulo, Sao Paulo, SP, Brazil

Morphological and Evolutionary Patterns of the Spiracularis Muscle in
Batoids (Chondrichthyes)

The present study was conducted to reveal evolutionary implications of the different
patterns of the spiracularis muscle in batoids. The spiracularis originates on the
neurocranial otic region and generally inserts on the distal aspect of hyomandibula. In
Torpedo, Rhinobatos and Pristis the muscle is simple, composed of a single bundle. In
other genera it is subdivided into two portions, one lateral, which usually does not vary
significantly, and one medial, which varies considerably. In Narcine, the medial
spiracularis extends over the lateral portion and inserts on Meckel's cartilage. In
Zapteryx, the insertion occurs between the hyomandibula and the palatoquadrate.
Within rajiforms, the medial spiracularis extends directly to the palatoquadrate either in
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a simple manner as in Leucoraja, or overlying the lateral spiracularis as in Rajella and
Gurgesiella, or it may present a tendinous connection with the hyomandibula as in
Atlantoraja and Rioraja. In pelagic myliobatiforms the spiracularis components are more
indistinguishable, and insert onto the palatoquadrate. In dasyatids the muscle remains
closely associated with the mandibular joint, slightly projecting towards Meckel's
cartilage, whereas in urolophids the insertion is entirely on Meckel's cartilage. In
Taeniura, the muscle projects ventromedially to insert on its antimere, which also occurs
in Potamotrygon and Plesiotrygon, but not in Paratrygon, in which there is only a slight
ventromedial projection. Additionally, in Potamotrygon and Plesiotrygon, the spiracularis
merges ventrally with the depressor hyomandibulae. The spiracularis is employed for
branquial ventilation in batoids, but the different patterns found may support its use for
more varied functions.

633ELHS/LFC Connectivity Symposium I, Grand Ballroom I, Thursday 23 July
2009

Susan Sogard

National Marine Fisheries Service, Santa Cruz, CA, United States

Temperature Effects on Early Pelagic Stages of Warm Temperate Fish Species
and Consequences for Connectivity Patterns

Early stages of warm temperate species can experience a broad range of temperatures
during their development, with potential impacts on most physiological processes as
well as behaviors such as thermoregulation and motor activity. For example, selection
of a preferred temperature in the water column can influence the degree and extent of
transport by alongshore currents. Likewise, maximum swimming speeds vary with
temperature and can affect both the dispersal and retention capabilities of larvae. Motor
activity and vertical distribution can also vary with time of day, influencing transport
patterns by day vs. night. In this review I examine temperature effects on factors that
likely influence connectivity in pelagic stages, with a focus on growth, stage duration,
swimming capabilities, and vertical migration behavior. Although examples for warm
temperate species are limited, I will assess patterns of generality and the roles of
ontogeny and phylogeny in explaining differences in temperature responses and
dispersal potential.
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894 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009; ELHS BLAXTER
AWARD

Dongwha Sohn', Lorenzo Ciannelli', Deborah Blood? Janet Duffy-Anderson?,
Ann Matarese®

lOregon State University, Corvallis, OR, United States, ? Alaska Fisheries Science
Center, Seattle, WA, United States

Vertical Distribution Egg Model for Greenland Halibut (  Reinhardtius
hippoglossoides) in the Eastern Bering Sea

Our purpose is to examine the vertical distribution of Greenland halibut (Reinhardtius
hippoglossoides) eggs in the eastern Bering Sea. We modify existing one-dimensional egg
models according to the buoyancy and dimension of Greenland halibut eggs for the
eastern Bering Sea. In February 2008 and 2009, Greenland halibut eggs were collected in
the eastern Bering Sea from bongo tows during ichthyoplankton surveys. The identified
stage of development and diameters of Greenland halibut eggs were measured at sea.
Also, we measured instantaneous densities of Greenland halibut eggs aboard ship using
an Egg Density Gradient Apparatus (EDGAR). Densities were measured for 79 eggs in
2008 and 6 eggs in 2009. Density values ranged from 1.02429 to 1.02889 g/cm”’ in 2008
and from 1.02521 to 1.02603 g/ cm?® in 2009. Results indicate that density of Greenland
halibut eggs may change with their development; older eggs have a greater density than
younger eggs. Results from the parameterized egg model will describe how the vertical
distribution of Greenland halibut eggs changes in relation to external (temperature and
salinity) and internal (maturity) conditions. Modeled egg vertical distributions will be
compared with field observations and Greenland halibut egg catches from depth-
discrete samples derived from MOCNESS tows for model validation.

837Fish Conservation I, Pavillion West, Sunday 26 July 2009; ASIH STOYE
AWARD CONSERVATION

Laurie Sorenson

Virginia Institute of Marine Science, Gloucester Point, VA, United States

Development of Molecular Markers for the Discrimination of Atlantic and
Indo -Pacific Populations of Istiophorid Billfishes

Blue marlin and sailfish were previously described as comprising two species: one in the
Atlantic Ocean and one in the Indo-Pacific. However, recent genetic studies have
demonstrated that both blue marlin and sailfish represent single, circumtropical species.
Commercial possession, importation, and sale of Atlantic blue marlin and sailfish is
prohibited under the Fishery Management Plan (FMP) for Atlantic Billfishes, but
without characters that unambiguously discriminate Atlantic and Indo-Pacific
individuals, it is possible to illegally market Atlantic istiophorids as Indo-Pacific.
Previous genetic work has demonstrated two distinct mitochondrial DNA (mtDNA)
lineages exist within blue marlin and sailfish: a ubiquitous clade including individuals
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from the Atlantic and Pacific oceans, and one restricted to the Atlantic. The application
of five nuclear microsatellite markers to blue marlin and sailfish revealed allelic
frequency differences between individuals from the Atlantic and the Pacific for both
species. Despite this genetic differentiation between ocean basins, not all individuals can
be unambiguously assigned to ocean of origin based on the available genetic markers.
To increase our power in assigning individuals to the Atlantic or the Indo-Pacific,
additional molecular markers have been generated. Currently, 15 primer pairs are being
tested for their utility in distinguishing conspecifics of blue marlin and sailfish, and
discriminatory markers will be selected and screened against individuals of known
geographic origin to document the accuracy of assignments. My goal is to develop a
database that will provide unambiguous assignment of samples to the ocean basin of
origin, providing a tool for the enforcement of the FMP.

509 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Alan Sosa, Gad Perry
Texas Tech University, Lubbock, TX, United States
Effects of Urbanization on Ornate Box Turtle Movements and Activity

Box turtles, once considered common, are declining across their native range as habitat
destruction has increased along with direct mortality through collisions with
automobiles. Populations persist along a gradient of habitats from native to urban. This
study was conducted to determine the effects of urbanization on ornate box turtle
(Terrapene ornata ornata) movements and activity patterns. We radio tagged and tracked
turtles that are constrained in urban areas, free-range in urban areas, and free-range in
native habitats. In addition, we translocated and radio tagged turtles to either urban or
native habitats after their rehabilitation at a wildlife rehabilitation center. We re-located
each turtle two to four times per week and recorded location, activity, and weather data.
Home ranges of "native" box turtles were significantly larger than both free-ranging and
constrained urban box turtles. Most translocated turtles were lost to collection as we
found no signs of road mortality. Native and translocated turtles were crepuscular,
whereas urban turtles showed no activity peak. The smaller home ranges of free-ranging
urban turtles may result from restricted movements, and the microclimates of urban
habitats may allow activity throughout the day. Translocated box turtles have been
shown to home to their original location and move more than resident turtles. These
behaviors are likely responsible for our inability to monitor turtles in areas where
collection is high.
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53 Herp Physiology, Galleria North, Monday 27 July 2009

Amanda Southwood, Leigh Anne Harden

University of North Carolina Wilmington, Wilmington, NC, United States

Temperature Effects on Metabolic Enzyme Activity in Muscle Tissue of
Diamondback Terrapins ( Malaclemys terrapin)

The diamondback terrapin (Malaclemys terrapin) spans a geographic range that stretches
along the East and Gulf coasts of the United States from Massachusetts to Texas. It is the
only estuarine species of turtle, and inhabits shallow brackish waters of coastal marshes
and creeks. In North Carolina, terrapins are most active from March through October
and spend the winter months buried shallowly in the muddy substrate of the intertidal
zone. Terrapins experience mean air temperatures of 26.9°C (range 19.1 - 36.2°C) during
the summer and 10.7°C (range -5.5 - 24.6°C) during the winter. Mean water temperature
during the summer is 28.7°C (range 24.6 - 32.6°C), and mean water temperature during
the winter is 12.4°C (range 8.7 - 17.2°C). Temperature has profound effects on
metabolism and physiology of reptiles, and thermal conditions likely play an important
role in the timing of seasonal behaviors for terrapins. We investigated the effects of
temperature on metabolic enzyme activity in muscle tissue collected from terrapins
during Summer 2008 and Winter 2009. Activity of lactate dehydrogenase, pyruvate
kinase, citrate synthase, and cytochrome c oxidase were assessed at 10, 20, 30, and 40°C
to assess thermal dependence over the range of temperatures typically experienced by
terrapins. Metabolic enzyme activities of tissue collected during summer and winter
were compared to assess the degree to which seasonal acclimatization occurred. Results
are interpreted in light of terrapin ecology and habitat utilization.

341Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Cecilia Spath', Santiago Barbini', Jorge Colonello?, Daniel Figueroa’

"Laboratorio de Ictiologia, Departamento de Ciencias Marinas, Universidad Nacional de
Mar del Plata. CIC, Buenos Aires, Argentina, *Instituto Nacional de Investigacion y
Desarrollo Pesquero (INIDEP). CONICET, Buenos Aires, Argentina, SLaboratorio de
Ictiologia, Departamento de Ciencias Marinas, Universidad Nacional de Mar del Plata,
Buenos Aires, Argentina

Food Habits of Discopyge tschuddi (Chondrichyes, Narcinidae) off North
Argentina and Uruguay

The apron ray, Discopyge tschudii, is abundant and common species from the coast of
southern South America. Diet composition and feeding strategy of this species were
investigated through stomach content analysis. The specimens were collected from
research cruises carried out by Instituto Nacional de Investigacién y Desarrollo Pesquero
(INIDEP) and commercial landing between 2005-2008 off north Argentina and Uruguay
(34°S - 41°S). Stomachs were frozen to -20°C. Prey were counted, weighted, and
identified to the lowest possible taxonomic level. Of a total of 342 stomachs examined,
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88.3% contained food. According to the Index of Relative Importance expressed as a
percentage, polychaetes (96.36%) were the most important prey group in the diet of D.
tschudii. Minor importance had siphons of Amiantis purpurata (2.61%) and amphipods
(1.03%). The graphical method of prey-specific abundance against frequency of
occurrence suggested that D. tschudii displayed a clear specialisation toward
polychaetes. However, when the polychaetes are grouped by their life style (sedentary:
%IRI = 21.92; errant: %IRI = 31) a mixed feeding strategy is observed. Our results show
that D. tschudii feeds exclusively on benthic invertebrates.

895HERPETOLOGISTSO LEAGUE GRADUATE RESEARCH AWARD I,
Galleria North, Sunday 26 July 2009

Stephen Spear, Andrew Storfer

Washington State University, Pullman, WA, United States

Colonization and Gene Flow of Coastal Tailed Frogs ( Ascaphus truei) at Mount
St. Helens: Population Response across Disturbance Gradients

Large, infrequent disturbances provide “natural laboratories” to test how organisms
respond to environmental change. Mount St. Helens erupted in 1980 and immediately
altered 600 km’of surrounding forest. Currently the blast zone is divided into an
unmanaged national monument and a managed portion that was salvage logged and
replanted. Coastal tailed frogs (Ascaphus truei) have recolonized much of the blast zone,
but given their susceptibility to desiccation and thermal stress, it is unlikely frogs could
successfully cross the open blast zone. One hypothesis is that populations within the
blast zone were founded by a limited number of residual adults that survived the
eruption without current dispersal. Alternatively, tailed frogs colonized the blast zone
from a limited number of surrounding sites following stream corridors. Our results do
not fully support either hypothesis. Gene flow was high among all sampled sites.
Furthermore, there was no evidence of population bottlenecks. Hierarchical landscape
models demonstrated that environmental processes affected gene flow differently
dependent on management. Specifically, gene flow through the unmanaged national
monument followed a straight line route through open areas with little landscape
influence, with movement likely facilitated by coarse woody debris. In contrast, sites
within the managed blast zone followed a route restricted to forest and stream corridors,
and were influenced by precipitation and solar radiation, suggesting the reduction of
understory cover may leave frogs more susceptible to changing environmental
conditions.
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199 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Su Sponaugle', Robert Cowen', Claire Paris’, Villy Kourafalou®, Katie Shulzitski',
Martha Hauff', Kristen Walter', Cedric Guigand'

"Marine Biology & Fisheries, RSMAS, Univ. of Miami, Miami, FL, United States,
*Meteorology & Physical Oceanography, RSMAS, Univ. of Miami, Miami, FL, United
States, 3Applied Marine Physics, RSMAS, Univ. of Miami, Miami, FL, United States

Linkages Between Larvae and Recruitment of Coral Reef Fishes Along the
Florida Keys Shelf: An Integrated Field and Modeling Analysis of Population
Connectivity in a Complex System

Quantifying population connectivity among benthic marine populations remains an
important yet challenging goal in marine ecology. Our interdisciplinary study was
designed to integrate intensive empirical data into coupled Lagrangian particle-tracking
and high-resolution hydrodynamic models to quantify the relative contributions of
upstream versus local sources of reef fish larvae to the oceanographically dynamic
Florida Keys. During three summer cruises, we sampled ichthyoplankton on multiple
cross-shelf transects distributed along and upstream of the Keys. These transects
extended from inside of the reef tract into the Florida Current front and intercepted
ephemeral mesoscale frontal eddies. Settling larvae and recruited juveniles were
sampled simultaneously during and following each cruise at two locations in the upper
and lower Keys. Preliminary results from the first cruise indicate that reef fish larvae
were most abundant in the mid-shelf and offshore regions compared to the near-reef
region. Larval settlement to the lower Keys consistently exceeded that to the upper Keys,
reflecting more recirculation of shelf water in the lower Keys as captured by the
hydrodynamic model and predicted by preliminary runs of the biophysical model.
Future analysis of otoliths and condition indices of pelagic and settlement-stage larvae
and settled juveniles will be used to test whether growth and condition varies among
larvae in different water masses, and to identify characteristics of survivors. These data
will be incorporated into the transport history of the larvae from the biophysical model
to hindcast and forecast the probabilities of spawning sources and successful settlement
areas.

197 ELHS/LFC Connectivity I, Galleria South, Friday 24 July 2009

Su Sponaugle', Joel Llopiz', Lisa Havel?, Tauna Rankin'

"Marine Biology & Fisheries, RSMAS, Univ. of Miami, Miami, FL, United States,
Univ. of Texas Marine Science Institute, Port Aransas, TX, United States

Spatial Variation in Larval Growth and Gut Fullness in a Coral Reef Fish:
Implications for Population Connectivity

Successful feeding and fast growth is thought to be critical to surviving the pelagic
larval stage of benthic marine fishes, yet few measures of these processes are available
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for tropical reef fishes. We tested the hypothesis that larvae experience faster growth in
more productive coastal waters due to increased prey availability. We examined spatial
patterns in larval growth and gut fullness for a common coral reef fish, the bluehead
wrasse Thalassoma bifasciatum. During two ichthyoplankton cruises (September 2003,
October 2004), larvae were collected using a coupled MOCNESS at 17 stations along an
80-km East-West transect across the Straits of Florida between Florida and the Bahamas.
For a subsample of larvae collected at different distances along the transect, we
examined sagittal otoliths to estimate growth rates and we inspected gut contents and
estimated gut fullness for the same individuals. We also identified and enumerated the
prey of T. bifasciatum from a subsample of zooplankton samples collected
simultaneously with the larvae. Larvae collected at western stations grew significantly
faster, were larger-at-age, and had fuller guts than those collected at central and eastern
stations. Further, gut fullness of larvae was directly related to cross-straits prey
abundance. Despite these repeatable patterns of growth and gut fullness, larval T.
bifasciatum were more abundant at the central and eastern stations, possibly reflecting
particular transport processes or differential predation mortality. These results begin to
bridge our understanding of the pelagic processes influencing connectivity of nearshore
populations.

535ELHS/LFC Ecology llI/Condition, Broadway 1&2, Sunday 26 July 2009

Ashwin Sreenivasan', Ron Heintz?>, Thomas Hurst’

IUniversity of Alaska Fairbanks, Fairbanks, AK, United States, ’NOAA Fisheries, Alaska
Fisheries Science Center, Auke Bay Laboratories, Juneau, AK, United States, SNOAA
Fisheries, Alaska Fisheries Science Center, Hatfield Marine Science Center, Newport,
OR, United States

Differences between Observed Growth and a Physiological G rowth Index
(RNA/DNA Ratio) in Larval Pacific Cod ( Gadus macrocephalus) and Walleye
Pollock ( Theragra chalcogramma) at Different Temperatures

The ratio of RNA/DNA (R/D) has applications as a growth index in larval fish because
it is sensitive to recent changes in nutrition and protein synthesis. Because RNA activity
is temperature-dependent, development of an R/D index requires temperature
calibration. We used a fluorometry protocol to obtain nucleic acid concentrations in
whole-body individual larvae cultured at different temperatures. Growth was compared
between groups of larval Pacific cod (Gadus macrocephalus) and walleye pollock (Theragra
chalcogramma) cultured at 5°C and 8°C from hatch for 36-40 days. In both species, fish at
5°C grew more slowly. However, fish at 5°C exhibited higher R/D ratios. Elevated R/D
ratios did not indicate faster growth. This suggests that these gadid larvae compensate
for reduced RNA activity at colder temperatures with greater RNA production. An
extended sampling period will be useful in elucidating long-term physiological effects
on growth of cod and pollock of cold temperatures.
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179Fish Morphology & Physiology, Galleria South, Monday 27  July 2009

Katie Staab', Lara Ferry-Graham®, L. Patricia Hernandez'

"The George Washington University, Washington, DC, United States,”Moss Landing
Marine Labs, Moss Landing, CA, United States

Morphological and Kinematic Variation in Upper Jaw Protrusion in
Cypriniform Fishes

Cypriniformes is a diverse order of freshwater fishes that likely owes some of its success
to the novel feeding mechanism employed by members of the group. Cypriniform fishes
effect premaxillary protrusion via a kinethmoid, a novel sesamoid ossification that is a
synapomorphy for the order. The kinethmoid is entirely suspended by ligaments to the
premaxillae, maxillae, palatines, and neurocranium. While the ligamentous attachments
are relatively conserved among species, there is great variation in kinethmoid shape.
Cypriniform fishes are trophically diverse with most species feeding on secondary
producers such as macrocrustaceans and insects. Many members are benthic feeders,
while others can switch between pelagic and benthic modes depending on food
availability. Our previous work has suggested that morphological variation of the
kinethmoid is likely to be correlated with ecological niche. Here we performed
kinematic analyses on five cypriniform species with widely varying kinethmoid shape.
Our initial hypothesis was that Carassius auratus and Catostomus insignis, species with
elongate kinethmoids that feed on benthos would have slower protrusion speeds than
species that feed on insects and possess shorter kinethmoids. We found the opposite to
be true. C. auratus and C. insignis protrude their upper jaws faster than Gila robusta,
Danio rerio, and Devario aequipinnatus. Additionally, species with elongate kinethmoids
tend to produce strikes dominated by suction rather than ram modes of feeding. These
data suggest that kinethmoid-mediated premaxillary protrusion in benthic cypriniforms
is a versatile mechanism, allowing for searching through benthos as well as effective
capture of elusive prey.

982 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009; ASIH STORER
HERPETOLOGY AWARD

Aaron Stahl
University of Northern lowa, Cedar Falls, IA, United States

A Timecourse Study in Embryonic Development of Afr  ican Dwarf Frogs
(Hymenochirus boettgeri) Exposed to Atrazine

Atrazine is one of the most commonly used broad-leaf herbicides in the world. It
functions by binding to a protein in photosystem II and inhibits electron transport.
Previous studies have indicated that vertebrates exposed to atrazine display
consequences such as behavioral changes, endocrine disruption, and delayed
development. The focus of this study is the embryonic developmental rate of the
African dwarf frog. It has been proposed that development can be slowed due to
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decreased cyclin levels. Cyclin levels must reach a threshold in order to progress the cell
through mitosis. The eggs were collected immediately after fertilization. Half of the
eggs were exposed to five different quantities of atrazine: 5 ppb, 10 ppb, 20 ppb, 100
ppb, and 200 ppb. Eggs not exposed to atrazine were used as a control. Four days after
fertilization, the eggs were used for protein analysis in western blot assays. To
determine the origin of these side-effects, a timecourse study of embryonic stages was
crucial. Preservation will allow for further investigation of abnormalities and indication
of developmental rate. Preliminary data results will be presented.

88 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009
Zachary Stahlschmidt, Dale DeNardo

Arizona State University, Tempe, AZ, United States

Effect of Nest Temperature on Egg -brooding Behavior, Metabolism, and
Clutch -Nest Thermal Relations in Children's Pythons ( Antaresia childreni)

Parental care meets several critical needs of developing offspring, and python egg
brooding is an exceptional model for examining environmental influences on parental
behaviors because python egg brooding is simple, dynamic, and significantly affects
embryonic temperature, respiration, and water balance. We used captive Children’s
pythons (Antaresia childreni) to assess facultative endothermic capability, the influence
on egg-brooding behaviors of the gradient between the nest temperature (T,.) and
clutch temperature (T .4), and the effect of these behaviors on the developmental
micro-environment. We monitored maternal egg-brooding behavior, rates of brooding
unit (i.e., female and associated clutch) respiratory gas exchange, T,.q, Taua and intra-
clutch oxygen tension (PO,clutch) during acute changes among four incubation
temperature conditions: constant preferred temperature (31.5°C); ‘cooling’; constant cool
temperature (25.6°C); and ‘warming’. A. childreni were not facultatively endothermic
because brooding unit Q;, for VO, and VCO, were similar to other ectothermic boid
snakes (1.9 - 5.7) and T, conformed to T, at the constant, cool temperature treatment.
Females coiled tightly around eggs more often during cooling to conserve clutch heat
and less often during warming to expedite an increase in Tg,4. Additionally, the
amount of time that females spent tightly coiled during warming significantly affected
the Te-Tauen gradient. Together these results indicate that non-endothermic female A.
childreni are capable of assessing the T, Tqun gradient and making behavioral
adjustments to enhance the thermal micro-environment of their developing offspring.
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280Snake Reproduction Symposium, Grand Ballroom II, Saturday 25 July
2009

Zachary Stahlschmidt, Dale DeNardo

Arizona State University, Tempe, AZ, United States
Parental Care: Implications and Motivations of Python Egg -Brooding Behavior

Parental care meets several critical needs of developing offspring and is a reproductive
adaptation employed by many vertebrates. Although less studied, intra-offspring
tradeoffs (e.g., parental foraging in birds benefits hatchling energy balance at the
expense of hatchling thermoregulation) likely play a critical role in the timing of
different parental behaviors. We studied python egg-brooding behavior in Children’s
pythons (Antaresia childreni) to examine several dynamic intra-offspring tradeoffs. After
oviposition, female pythons generally coil around their eggs until hatchlings emerge (45
- 60 days). Females spend the majority of brooding tightly coiled around their eggs
which reduces costly water loss through their parchment-shelled eggs but creates a
hypoxic developmental environment that reduces embryonic metabolism. Periodic
postural adjustments beneficially ventilate the clutch at the cost of increased egg water
loss. Yet, these ventilating behaviors do not increase with embryonic metabolism as
development progresses, and we provide evidence that A. childreni eggshells mediate
this dynamic respiration-hydration tradeoff. Despite the changes in posture and eggshell
characteristics, the brooding-induced hypoxia creates smaller, weaker, and slower
offspring. We further show that, although female A. childreni are not facultatively
thermogenic, they are capable of assessing the clutch-nest temperature gradient and
making behavioral adjustments to enhance the thermal developmental environment.
Overall, while python parental care is relatively simple, it is dynamic, sensitive to
extrinsic cues, and significantly affects embryonic temperature, respiration, water
balance, and ultimately hatching success and hatchling quality. Broadly, it may serve as
a useful model to study the evolution of parental care, endothermy, and viviparity.

539Snake Conservation, Pavill ion West, Monday 27 July 2009

Kristin Stanford, Richard King
Northern Illinois University, DeKalb, IL, United States

10,000 Watersnakes CanOt be Wrong: Demographic Analysis of Population
Recovery

The Lake Erie watersnake (Nerodia sipedon insularum) is a state endangered, federally
threatened species limited to islands in the western basin of Lake Erie. Capture-mark-
recapture population monitoring of this snake now spans nearly 30 years, with more
intensive monitoring (more than 10,000 captures) since federal listing in 1999. We used
Cormack-Jolly-Seber models in Program MARK to assess variation in annual adult
survival over time, between sexes, and among study sites. In recent years (2001-2008),
adult survival has been high, averaging about 70% and exceeding that of watersnake
populations elsewhere. Survival varied between the sexes and among sites, ranging
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from 0.40-0.93 in males and 0.56-0.87 in females. Estimates of survival were often quite
precise, with 95% confidence intervals frequently narrower than 0.20 and sometimes
narrower that 0.10 Recapture probability varied among sites and years, averaging 0.20
(range = 0.03-0.82). We used Pradel models within Program MARK to estimate realized
adult population growth over this same period. Population growth was similar across
sexes, sites, and years with "= 1.06 (95% confidence limits = 1.02-1.10), corresponding to
a 6% annual increase in the numbers of adult watersnakes. Available data from 1980-
1983 and 1996-1998 indicate that Lake Erie watersnake survival has increased since
federal listing in 1999, providing further evidence of population recovery.

724 Poster Session llI, ExhibitorOs Hall, Sunday 26 July 2009

Bethany Stanhope

University of Northern lowa, Cedar Falls, IA, United States
Evolution of Genome Size in Suckers (Catostomidae: Cypriniformes)

Genome size is exhibited in varying degrees among vertebrates, and the amount of
DNA content is often correlated with developmental rate and morphology. It has long
been observed that a larger genome size will positively correlate with elongated
development periods and larger body size, whereas smaller genomes will be paired with
shortened lifespan and specialization of physical features. Catostomidae are thought to
have descended from a single tetraploid ancestor and its members represent a wide
variety of body types and maturation periods. Previous studies of the catostomids have
indicated loss of duplicate gene expression across the phylogeny. The objective this
study is to determine if a correlation exists between genome content and phylogeny.
Feulgen image densiometry to determine DNA content from red blood cells. Genome
size data will be mapped on a published hypothesis of relationships within the group to
test for evolutionary trends. Preliminary results will be presented.

883 Herp Systematics, Pavillion West, Thursday 23 July 20 09; ASIH STOYE
AWARD GENERAL HERPETOLOGY

Edward Stanley

Villanova University, Villanova, PA, United States

A Species Level Phylogeny of the Cordylidae (Squamata) as Inferred from Five
Nuclear and Three Mitochondrial Genes

Evolutionary relationships among members of the African Lizard family Cordylidae are
poorly known. In a prior study based on 12s and 16s mitochondrial genes and including
16 species, Frost et al. (2001) identified Cordylus as paraphyletic and Pseudocordylus as
polyphyletic, and sank both Pseudocordylus and the attenuate, reduced-limbed
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Chamaesaura into the synonymy of L. I reinvestigated cordylid relationships in a more
comprehensive study, sampling 46 of the 60 species in the family, using five nuclear
(Phosducin, Kif24, PRLR MYH2 and RAG1) and three mitochondrial (ND2, 16s and 12s)
genes. Eleven major clades were recovered, but patterns of relationship among these are
only partly resolved. Cordylus sensu stricto and Pseudocordylus are again shown to be
paraphyletic and polyphyletic, respectively, and retention of the widely recognised
genera, Chamaesaura and Pseudocordylus necessitates the recognition of seven new
genera: Platysaurus is monophyletic and receives good support as the basal member of
the clade. A Cordylus warreni complex comprises seven, large-bodied species found in
mountainous regions of the Transvaal, Mozambique and Zimbabwe. A Cordylus
namaquensis clade contains five species found in xeric environments in the Northern
Cape and Namibia. A complex of eight robust Pseudocordylus species is evolutionarily
distinct from the two species of gracile Pseudocordylus, for which the name Hemicordylus
is available from Smith. Chamaesaura forms a clade with Cordylus coeruleopunctatus.
Cordylus giganteus, C. polyzonus and C. cataphractus form monotypic clades. The type
species, Cordylus cordylus, is included in a clade of 20 species that range from South
Africa to Angola and Ethiopia.

430Fish Systematics, Pavillion East, Monday 27 July 2009
[ay Stauffer', Rachel Cleaver', Adrianus Konings

"Penn State University, University Park, PA, United States, Cichlid Press, El Paso, TX,
United States

A New Cichlid in the Genus  Stigmatochromis (Teleostei: Cichlidae) from
Lake Malawi, Africa

Stigmatochromis is a wide spread genus of cichlid fishes endemic to Lake Malawi. It is
diagnosed by two main characteristics: a long snout equal in length or longer than the
post-orbital head length and numerous, relatively small, unicuspid teeth in the outer
series of the oral jaws. Stigmatochromis woodi is a widely distributed sand-dwelling
species that feeds on small fishes. Stigmatochromis woodi construct large bowers that are
shallow spawning pits in the sand. It shares its habitat with a morphologically and
ecologically similar form which is recognized by ornamental fish breeders as
"Stigmatochromis Tolae," but which does not appear to build bowers in the sand.
Morphometric and meristic data were collected and compared to S. woodi to determine if
these two forms represented distinct species. The two forms indeed appear to be
heterospecific and Stigmatochromis ‘tolae' can be distinguished from S. woodi by a smaller
mouth that is not in line with the horizontal body axis, as is the case in S. woodi.
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328Herp Development & Morphology, Galleria North, Sunday 26 July 2009

C. Tristan Stayton

Bucknell University, Lewisburg, PA, United States
The Morphological and Biomechanical Evolution of Emydid Turtle Shells

Turtle shells exhibit great morphological diversity in terms of both shape and size. This
diversity undoubtedly influences how well these shells function in a number of different
roles (force resistance, moving through fluids, heat exchange, etc...), but few studies exist
that quantify how differences in shell shape influence performance. Here I use geometric
morphometrics to quantify shell shape and Finite Element (FE) methods to model the
mechanical response of emydid turtle shells to physical loads. FE models of turtle shells
were loaded at points on both the carapace and plastron, and stresses that developed as
a result of that loading were quantified. As previous studies have found, aquatic turtles
generally possessed flatter shells that those found in terrestrial species. These flatter
shells usually developed higher stresses for a given load, although in many aquatic
species stresses were not exceptionally high. Turtles possessing high-stress shell shapes
tended to be larger than other species, helping to mitigate the relative weakness of the
shape. Although previous researchers have hypothesized a trade-off between tall,
rounded shells that develop very low stresses for a given shape and flat or elongate
shells that minimize drag during swimming, many aquatic turtles possess surprisingly
strong shells for their height. Additional compromises in shell strength may be offset by
evolutionary changes in turtle shell size.

1002Fish Conservation Il, Pavillion West, Sunday 26 July 2009

Mark Steele, David Wang
California State University, Northridge, CA, United States

A Test for Equivalence of Repr oduction of Temperate Reef Fishes on Artificial
versus Natural Reefs

Artificial reefs are commonly used to mitigate damage to or loss of natural reefs, yet
how well these artificial reefs function is still widely debated. One major question is
whether artificial reefs produce fishes at rates equivalent to those on natural reefs. We
tested whether rates of reproduction of five of the most common rocky reef fishes in the
Southern California Bight were equivalent on a large artificial reef (Wheeler North Reef)
to those on nearby natural reefs. Fishes (California sheephead, kelp bass, barred sand
bass, sefiorita, and blacksmith) were collected during the spawning season in two years
(summer 2007 and 2008) and batch fecundity was estimated by the gravimetric method.
Preliminary analysis indicates that batch fecundity on the artificial reef was similar to
that on natural reefs for some species (e.g., California sheephead) and lower on the
artificial reef for others (e.g., kelp bass). This finding implies that artificial reefs may be
able to enhance local production of some fishes. The artificial reef was relatively young
(8-9 years) during this study, and as the reef and the biotic community on it develops
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more fully, reproductive output of all study species may become more similar to that on
nearby natural reefs.
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743Fish Genetics Il, Parlor ABC, Monday 27 July 2009

Carol Stepien, Joshua Brown, Douglas Murphy

University of Toledo, Toledo, OH, United States

Invasion Genetics of the Round Goby ( Neogobius melanostomus): Founding
Sources, Spatial Patterns, and Temporal Changes

Genetic composition is believed to be important in aiding success of an exotic species
introduction, which is evaluated across the North American invasion of the Eurasian
round goby Neogobius melanostomus, dating from its 1990 appearance to the present. We
test the central hypothesis of whether its population genetic composition has changed
over the invasion’s time course, analyze spatial structure, and identify likely founding
source(s). We analyze mtDNA cytochrome b gene sequences and 8 nuclear
microsatellite loci for 1300+ round gobies from 25 North American and 22 Eurasian
locations, and test temporal patterns from 2-3 time periods at 5 locations; using Fgr
analogs, neighbor-joining trees, haplotype networks, Bayesian assignment tests,
Monmonier barrier analysis, and 3-dimensional factorial correspondence analysis.
Results show: (1) the southern Dnieper River at the port of Kherson in Ukraine was the
primary donor population, supplemented by others, (2) the invasion has high genetic
diversity and no founder effect, (3) significant spatial genetic structuring, (4) some fringe
areas fit a “leading edge” model with less genetic variability, whereas others have high
diversity with unique alleles from other donor sources, and (5) peripheral sites changed
significantly over time, towards net gain of alleles, whereas original sites remained
stable. High genetic diversity and divergence across its invasive range likely enhanced
the round goby’s ecological success. Spatial genetic structure among the different
locations likely reflects both differential introduction histories and local genetic
predominance of established colonists.

1048Poster Session lll, ExhibitorOs Hall, Sunday 26 July 2009

Sean C. Sterrett', Adam J. Kaeser?, Lora L. Smith®, Jean C. Brock®

"Warnell School of Forestry and Natural Resources, University of Georgia, Athens, GA,
United StuteS,ZGeorgia Department of Natural Resources, Albany, GA, United States,
3]oseph W. Jones Ecological Research Center, Newton, GA, United States

Spatial Ecology and Instream Habitat Selection of Female BarbourOs Map
Turtle ( Graptemys barbouri) in Ichawaynochaway Cr eek, Baker County,
Georgia

The major goal of the Georgia Wildlife Action Plan explicitly is to "develop a
conservation strategy based upon the best available data on the distribution and
abundance of wildlife species, particularly rare and declining species." However,
conservation strategies also require information about spatial ecology of species. Very
little is known about the basic ecology of one of Georgia's protected species, Barbour's
map turtle (Graptemys barbouri). Barbour's map turtles are typically associated with
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streams with limestone substrate, which is common throughout the Apalachicola-
Chattahoochee-Flint River Basin in the southeastern U.S., where this turtle is endemic.
The objective of this study was to examine the spatial ecology and instream habitat
selection of female Barbour's map turtles using sonar interpreted habitat maps. We used
logistic regression and an AIC approach to develop predictive habitat models. We
radiotracked 14 female Barbour's map turtles (10 adults and 4 subadults) on
Ichawaynochaway Creek, a tributary of the Flint River in Baker County, Georgia from
2007-2009. On average, turtles used 839 + 199 m of creek length and the mean 50% kernel
density estimate was 0.23 £ 0.05 ha. There was no difference in home range size between
adults and subadults, although adults used significantly deeper areas of the creek. The
global model, which included substrate type, large woody debris and depth, was the
best supported candidate model to predict female G. barbouri instream habitat use. This
study determined the extent of stream length and specific habitat features used by
female Barbour's map turtle in Ichawaynochaway Creek.

1041Clark Hubbs Sympos ium, Galleria South, Saturday 25 July 2009

Steve Stevenson

University of New Orleans, New Orleans, LA, United States
Travels with Clark: Perspectives on the Origin of Lore

Clark Hubbs, like all mentors, frequently performed habits and tendencies of behavior
of unusual interest to his graduate students and these are ultimately accumulated into a
body of lore by those students. These tales, in the oral tradition, have become repeated
and enhanced primarily while at social gatherings of those students at professional
meetings and/or while collectively driving into the night to or from those said
occasions. It is my perspective that this represents a kind of social facilitation behavior
found in all graduate students.

482Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009

James R. Stewart, Tom W. Ecay

East Tennessee State University, Johnson City, TN, United States

Consequences of Interpopulational Variation in Oviductal Egg Retention to
Embryonic Calcium Nutrition

Patterns of maternal provision and embryonic mobilization of calcium are thought to
contribute importantly to plasticity in the evolution of reproductive mode among
Reptilia. A prominent scenario predicts that evolution of viviparity is the culmination of
progressive extension of oviductal egg retention accompanied by progressive reduction
of eggshell thickness and that calcium placentotrophy evolves subsequent to viviparity.
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Thus, if embryos are dependent on calcium from the eggshell, evolution of viviparity
will result in embryonic nutritional deficiencies. We studied embryonic calcium
mobilization in two lizards with intraspecific variation in the pattern of oviductal egg
retention to address two questions. Are embryos dependent on eggshell calcium? Is the
calcium content of hatchlings correlated inversely with length of egg retention?
Populations of Lacerta vivipara either oviposit eggs containing embryos in the limb bud
stage or give birth to free living young. Saiphos equalis has prolonged egg retention with
interpopulational variation in the timing of oviposition relative to hatching. Maternal
provision of calcium differs between species but embryos from oviparous eggs of each
species extract a significant amount of calcium from the eggshell. Viviparous eggshells
lack a calcareous layer and embryos obtain calcium from placental transfer.
Concentration of calcium in viviparous neonates is less than in oviparous hatchlings in
both species. These comparisons suggest that there is a nutritional cost to neonates
associated with evolution of viviparity, but the broad distribution of this reproductive
mode among Squamata indicates that this cost does not preclude the transition.
(Supported by a grant from NSF - IOB 0615695)

84 Fish Systematics, Pavillion East, Monday 27 July 2009

Melanie Stiassny

American Museum of Natural History, New York NY, United States

Extreme Hydrological Conditions and Complex Channel Topology Drives
Population Divergence and Speciation in the Lower Congo River

Unlike most of the rest of the Congo River, the lower Congo downstream of Pool
Malebo to the port town of Matadi is highly channel-constrained with a peculiarly
complex hydrology that appears to have isolated it from the remainder of the basin.
Channel topology itself is highly heterogeneous, punctuated by underwater canyons of
extreme depth. Water velocities are also extreme, even in areas without surface rapids,
and recent measurements taken with pirogue-deployed Acoustic Doppler Current
Profilers (ADCP) have revealed complex flow patterns within the water column
including shifting counter directional flows and descending and ascending “walls” of
fast moving water. Analysis of remotely sensed data provides an additional view of the
numerous macrohabitats and channel features that characterize this hydrologically
complex stretch of river. Using the latest remote sensing technologies, and with much
on-the-ground sampling and systematic analysis, we are beginning to get a much clearer
picture of just how the geomorphological template of the river has played a major role in
isolating populations and generating high levels of divergence among diverse clades of
fishes. To date we have documented well over 300 fish species and of these upward of
80 appear to be endemic to the lower Congo region. With such unexpectedly high levels
of species richness and endemism associated with a unique hydrological regime, this
short stretch represents a model system for exploring the interplay of complex hydraulic
conditions, channel features of extreme depth, and diversity generation cast within a
broad systematic framework.
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217 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Amber Stokes

Utah State University, Logan, UT, United States
Sex-biased predation on Taricha by a novel predator in Annadel S tate Park

Newts of the genus Taricha have long been studied due to the powerful neurotoxin
found in their skin. Tetrodotoxin (TTX) acts by blocking receptors in sodium channels,
ultimately resulting in death via asphyxiation. The only documented predators of
species in this genus have been snakes of the genus Thamnophis. Recently, predation on
Taricha in Ledson Marsh in Annadel State Park, Santa Rosa, CA was discovered. Two
species of Taricha were found living sympatrically at this location, the California newt
(T. torosa) and the rough-skinned newt (T. granulosa), and tracking of predation on both
species from 1998-2008 showed that it was male-biased. Fluorometric High Phase
Liquid Chromatography (HPLC) analysis was used in order to quantify TTX levels in
the skin of ten male and ten female newts of each species. Quantification of TTX was
done to determine the influence that TTX levels may have on sex-biased predation in
this population. We found that females are significantly more toxic than males, and that
T. torosa were significantly more toxic than T. granulosa. An in-depth ecological study of
relative abundances of both species and identification of the predator are needed at this
site to obtain a clear picture of the predator-prey dynamics at Ledson Marsh.

477ELHS/LFC Ecology Il/Condition, Broadway 1&2, Sunday 26 July 2009;
ELHS SALLY RICHARDSON AWARD

David Stormer, Francis Juanes

University of Massachusetts, Amherst, MA, United States

Cohort Structure, Growth, and Condition of Juvenile Bluefish Pomatomus
saltatrix in the Hudson River Estuary, New York

The mechanisms of recruitment from the juvenile to the adult life stage in marine fishes
are topics of much interest in fisheries science. Estuaries may aid in dampening
recruitment variability by providing abundant resources and by reducing predation risk.
In this study, the cohort structure of juvenile bluefish Pomatomus saltatrix was
investigated during summer residency in the Hudson River estuary, N.Y. Otolith
microstructure was used to determine hatch-dates, and estimate growth rates.
Condition was measured by calculating lipid content of white muscle. Growth rates and
lipid content were compared between the spring- and summer-spawned cohorts of
juvenile bluefish through the summer of 2008. Peak hatch-dates for the spring and
summer cohorts occurred in mid-April and late June respectively. Spring-spawned
juvenile bluefish comprised the entire catch until late July when the first summer-
spawned fish was captured in the estuary. The summer cohort recruited to the estuary
by mid-August, making up approximately half of the juvenile abundance (61% by the
end August). The spring and summer cohorts exhibited similar growth rates. Lipid
content was similar between cohorts when all time periods were combined. However,
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spring-spawned fish entered summer with higher lipid content and depleted energy
reserves through the summer, whereas the summer cohort accumulated lipids content
over time. Results of this study indicated that energy acquisition was selected over
growth by the summer cohort in preparation for the fall migration. Consequently, size-
specific predation mortality rather than starvation during migration may explain the
recruitment failure exhibited by the summer cohort of juvenile bluefish to the adult
population.

115 AES Reproduction & Genetics, Galleria South, Sa turday 25 July 2009

Adam Stow, Heidi Ahonen

Macquarie University, Sydney, Australia, Australia

Patterns of Dispersal and Genetic Variation in the Sand Tiger Shark
(Carcharias taurus)

Population sizes of sand tiger sharks (Carcharias taurus) are considered to be in decline
throughout their distribution. Anthropogenic impacts are believed to be the primary
threats to the eastern Australian population of sandtiger sharks, which is listed as
Critically Endangered, and the most threatened population globally. We have shown
that sand tiger sharks sampled off eastern Australian are isolated and have relatively
low levels of genetic diversity. However the degree of isolation between all extant
populations is still uncertain. In this study mitochondrial DNA (mtDNA) and nuclear
loci (AFLP's and microsatellites) are being used to estimate genetic partitioning among
grey nurse shark populations throughout their global distribution. We have also
increased our sampling density of the critically endangered east Australian sand tigers
allowing us to comment on fine scale dispersal patterns within this population.

166 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Adam Stow, Paul Duckett

Macquarie University, Sydney, Australia
Climate Change and the Conservation of Australian Arid Zone Ecosystems

Our understanding of the impact past climates had on the population structure of
southern hemisphere species lags behind that of northern hemisphere biota. During
glacial maxima it is likely that the distributions of many species contracted to refugia. In
Australia, the Pleistocene epoch was punctuated by hyper-aridity events during periods
of glaciation. These hyper-aridity events caused the expansion of inland deserts, and
contraction of woody vegetation, and are potentially analogous to the glaciation
experienced in many northern hemisphere biomes. Preliminary investigations on the
genetic structure of the gecko Gehyra variegata from the eastern arid zone of Australia
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indicated the sampled population has significant geographical structuring consistent
with allopatric fragmentation and a subsequent range expansion. The timing of these
events, inferred from molecular data, is congruent with a peak in amplitude for
Pleistocene climatic oscillations around 400,000 years ago. The genetic partitioning
suggests past refugia are associated with catchment areas, where species coalesced
during dry phases. Furthermore, these data highlight the conservation significance of
particular catchments in arid Australia. Ongoing work investigates genetic structuring
in multiple arid zone lizard species and flora to ascertain whether the patterns we have
observed with Gehyra variegata are generally consistent for woodland species.

503 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Nicolas Straube', Samuel P. Iglesias’, Daniel Y. Sellos®, Juergen Kriwet', Ulrich
Schliewen?

"Museum fuer Naturkunde, Stuttgart, Germany, 2Zoologische Staatssammlung, Munich,
Germany, SMuséum national d’Histoire naturelle, Station de Biologie Marine de
Concarneau, France

Molecular Phylogeny and Node Age Estimation of Lantern Sharks
(Elasmobranchii: Etmopteridae)

Etmopteridae is the most speciose family within Squaliformes comprising several
species showing low morphological character diversity useful for phylogenetic analyses.
Therefore, molecular data are expected to attain a better resolution of species
interrelationships. Here, we compiled an extensive DNA dataset to (1) critically test for
the monophyly of Etmopteridae, to (2) identify the sister-group of Etmopteridae among
Squaliformes, to (3) test the monophyly of each of the five single genera included in
Etmopteridae, to (4) compare molecular and morphological characters for their
phylogenetic signal, and to (5) test for a Lower Eocene origin of Etmopteridae as
indicated by the fossil record. Preliminary results attained from MP, ML, and Bayesian
analyses revealed a stable tree topology based on 4715 basepairs of both nuclear and
mitochondrial genes (mtDNA: 12S rRNA, full valine tRNA, 165 rRNA, COIL nuclear:
portion of RAGI1). Higher level interrelationships tentatively suggest (1) the genus
Sommniosus of paraphyletic Somniosidae to be sister of monophyletic Etmopteridae; (2)
Trigonognathus is the sister-taxon to Etmopterus and Microscyllium; (3) Etmopterus is
paraphyletic with respect to Microscyllium; and (4) the Centroscyllium + Aculeola clade is
sister of a clade comprising Etmopterus, Microscyllium, and Trigonognathus. Within
Etmopterus, four clades are identified representing morphologically characterizable
species groups. These are at least partially endemic to defined geographic areas.
Preliminary efforts to date the origin of Etmopteridae using fossil calibration points
suggest the family's origin to be around 65 to 61 mya ago at the beginning of the
Paleocene.
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931Herp Systematics, Pavillion West, Thursday 23 July 2009
Jeffrey W. Streicher, Jesse M. Meik, Jonathan A. Campbell, Eric N. Smith

Amphibian and Reptile Diversity Research Center, Department of Biology, The
University of Texas at Arlington, Arlington, TX, United States

Phylogenetic Placement of Type and Rare Specimens Using A Priori
Hypotheses from Molecular Data: A Case Study using Direct -developing Frogs
(Anura: Craugastoridae) from Northern Central America

Contemporary studies that revise taxonomy using molecular phylogenies are prevalent
across organismal disciplines. Many of these studies, however, are limited in their
revision capabilities when DNA sequence data for type-specimens (or other material
from type-localities) are absent. Ideally researchers could obtain fresh tissue samples
from topotypic material or through use of specialized molecular techniques that yield
DNA from formalin-preserved specimens; however, these options are often not
logistically feasible. We examined our ability to identify the phylogenetic placement of
type and rare specimens via multivariate morphological comparisons of groups of
specimens corresponding to a multilocus molecular phylogeny derived from matched
DNAs. Using direct-developing frogs in the subgenus Hylactophryne we generated a
molecular phylogeny for 60 taxa from 1 mitochondrial and 4 nuclear gene regions for a
concatenated total of ca. 2700 base pairs. We evaluated morphological cohesion and
separation of groups by deriving discriminant functions using known clade members as
a priori statistical populations, and included several type and rare specimens in this
framework. Across molecular and morphological datasets, our final analysis includes 20
of the 21 currently recognized species in the subgenus. Additionally, we discuss the
strengths and weaknesses of this methodology and the feasibility of its application to
other taxonomic groups.

925Poster Sesson |, ExhibitorOs Hall, Friday 24 July 2009
Jeffrey W. Streicher, Eric N. Smith

Amphibian and Reptile Diversity Research Center, Department of Biology, The
University of Texas at Arlington, Arlington, TX, United States

Patterns of Diversification in Phe notypically Polymorphic Direct -developing
Frogs (Anura: Craugastoridae) from Northern Central America

In Central America, direct-developing frogs inhabiting the leaf litter constitute a
taxonomically diverse group. Among these taxa, several lineages exhibit high levels of
color pattern polymorphism which has resulted in the reallocation of many species to
widely distributed ‘species series' that display similar types of variation. In the present
study we investigated relationships among 2 series within the genus Craugastor that
exhibit substantial amounts of intraspecific phenotypic polymorphism. The C. mexicanus
and C. rhodopis series are distributed across an extensive elevational span from central
México to northern Panamd. Focusing on taxa from México and Guatemala, we

584



examined phylogeographic structure across several species of each series using ca. 400
base pairs of the mitochondrial small subunit (12S) ribosomal RNA gene from a total of
96 frogs. Our preliminary analyses reveal multiple mitochondrial lineages within each
series and phylogenetic relationships that are incongruent with recent taxonomic
revisions. We found several groups included in our study to be polyphyletic and
evidence for the occurrence of several diversification patterns (some in parallel) between
closely related lowland and montane clades. Based on our sampling we provide
suggestions for future systematic revision and identify geographically distinct
mitochondrial lineages to aid in conservation planning.

602 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009
Stephen Struble, Eric Schultz, Kurt Schwenk

University of Connecticut, Storrs, CT, United States
Structure of the Pseudobranch in t he Poecilidae and Related Taxa

The pseudobranch is an organ of unclear function derived from hyoid arch gill
remnants. Previous reviews of the teleost pseudobranch do not include reference to a
‘lobular compact' form that we find in Poeciliids. To characterize this unique
morphology and its phylogenetic occurrence, we examined the pseudobranch of 25
species of Poeciliids, two species within the Cyprinodontidae, and species in the
Atheriniformes and Beloniformes. Features of gross morphology were scored upon
dissection. Features of internal structure and circulatory pathways were scored using
histological sections. Cyprinodontiform species share the derived lobular compact form,
in which filaments are enclosed together in a membrane, and which is loosely affixed to
the medial base of the operculum by a similar membrane. Membranes are composed of
respiratory epithelial cells interspersed with melanocytes. Species vary in degree of
melanization and prominence of lobes. Internally, lamellae are dotted with
pseudobranchial cells that may be homologous to chloride cells. Small amoeboid cells
are also common. Blood is supplied by the afferent pseudobranchial artery, which
appears to originate from both the cephalic circle and the efferent branchial artery.
Blood leaving the pseudobranch drains to the ophthalmic artery via the efferent
pseudobranchial artery. An Atheriniform (Menidia menidia) possesses a ‘covered' form
of pseudobranch, and a Beloniform (Strongylura marina) possesses another previously
undescribed compact form of pseudobranch.
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905Herp Biogeography, Galleria North, Saturday 25 July 2009
Bryan Stuart', Guin Wogan'

INorth Carolina Museum of Natural Sciences, Raleigh, NC, United States, 2Llniversit‘y of
California, Berkeley, CA, United States

Phylogeography of the Asian Common Toad, Bufo melanostictus: Deep
Genetic Structure in a Widespread Human Commensal

Recent molecular genetic analyses have inferred that numerous geographically
widespread species of Southeast Asian amphibians actually represent complexes of
cryptic species. We examined genetic variation in Bufo melanostictus, a common species
that thrives in human-modified environments across much of tropical Asia and is
expected to have relatively good dispersal ability. Analyses of mitochondrial and
nuclear DNA sequence data from more than 130 individuals sampled from across its
geographic range revealed unexpectedly deep genetic structure in B. melanostictus. These
sequence data are used to infer the evolutionary history of this species, and the
implications for Southeast Asian biogeography and estimates of amphibian species
diversity are discussed.

876 AES GRUBER AWARD | , Parlor ABC, Thursday 23 July 2009

Kristine Stump', John McManus', Samuel Gruber®

IUniversity of Miami - RSMAS, Miami, FL, United States, ’Bimini Biological Field
Station, Bimini, Bahamas

Applying Individual -Based Modeling Techniques to Address Potential
Impacts of Essential Habitat Loss in a Lemon Shark Nursery

Individual-Based Modeling (IBM) is a powerful heuristic tool used to understand
complex ecological processes. "Agents" representing individuals are assigned rules that
dictate their behavior and influence interactions with other agents and the environment.
After multiple iterations of the model, population- and ecosystem-level patterns may
emerge from interactions of independently-acting agents. The goal is to develop a
model such that emergent patterns reflect patterns of interest observed in the field. In
the present study at Bimini, Bahamas, the mangrove-fringed lagoon comprises several
important nurseries for lemon sharks (Negaprion brevirostris). The study site is a critical
nursery, as it affords ample prey and protection from larger predators. A significant
volume of research exists concerning the life history, physiology, diet, bioenergetics,
growth and behavioral ecology of lemon sharks in Bimini. This study will utilize a
twenty-year database combined with ongoing field observations to create an IBM that
combines the behavior and bioenergetics of juvenile lemon sharks with that of their prey
and predators as they interact within the nursery ecosystem. The field-validated model
will be used to describe the functioning of the nursery ecosystem and address actual and
potential ecological impacts of planned coastal development in the area, serving as a tool
to assess management alternatives. The model will help elucidate the role of top
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predators in a mangrove-fringed lagoon ecosystem, as well as the potential
consequences of a decline or loss of such predators.

54 General Herpetology, Galleria South, Sunday 26 July 2009; ASIH STOYE
AWARD ECOLOGY & ETHOLOGY

Jennifer L. Stynoski

University of Miami, Coral Gables, FL, United States

Discrimination of Offspring by Indirect Recognition in an Egg -Feeding
Dendrobatid Frog ( Oophaga pumilio)

Offspring discrimination - the differential treatment of offspring and unrelated young
during parental care - functions in numerous animal taxa to ensure that vital and costly
parental care behaviors are appropriately directed. Discrimination can be facilitated
either by direct recognition of offspring or by indirect recognition of offspring location.
Offspring discrimination and recognition mechanisms have not been identified in an
amphibian. In Oophaga pumilio, a dendrobatid frog with obligatory maternal
provisioning behavior, 1 tested whether mothers discriminate between offspring and
unrelated young, whether they use direct or indirect recognition cues, and whether prior
parental investment plays a contextual role in the differential treatment of young.
Mother frogs utilized tadpole-rearing cups attached to tree trunks in wet tropical forest.
After manipulating the identity, location, and/or age of tadpoles in cups, I determined
whether maternal provisioning behavior was maintained over time by measuring
tadpole growth and development. Mothers provisioned young regardless of tadpole
identity, but were sensitive to location and did not provision tadpoles moved two
centimeters to an adjacent cup. When given a choice between related and unrelated
tadpoles in originally-chosen or adjacent cups, mothers discriminated by location, but
not relatedness. Maternal provisioning behavior persisted when a tadpole provisioned
for 10 days was replaced with either an age-matched or newly-hatched unrelated
tadpole, so direct offspring recognition does not appear to be dependent on prior
parental investment. Together, these results provide strong evidence that mother O.
pumilio utilize indirect recognition cues to discriminate between offspring and unrelated
offspring.
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529 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Monserrat Suarez-Rodriguez', J. Jaime Zuniga-Vega', Fernanda R. Rodriguez-
Reyes', Hector Espinosa-Perez?, Jerald B. Johnson®

"Facultad de Ciencias, Universidad Nacional Autonoma de Mexico, Distrito Federal,
Mexico, *Instituto de Biologia, Universidad Nacional Autonoma de Mexico, Distrito
Federal, Mexico,’Department of Biology, Brigham Young University, Provo, UT, United
States

Intraspecific Variation in Body Shape and Reproductive Traits of the
Livebearing Fish Poecilia butleri

Widespread species are ideal models for the study of the factors that promote adaptive
variation in phenotypic traits. The first obvious step is to quantify the level of variation
among populations in particular species. We studied 14 populations of the poeciliid fish
Poecilia butleri along most of its distributional range in México. We quantified
interpopulational variation in brood size, individual embryo size, and reproductive
allotment. We also estimated intraspecific differences in body shape by means of
geometric morphometric techniques. Our results indicate drastic differences in most of
the traits examined. Particularly, significant interpopulational differences were found in
the number of embryos per brood and in individual embryo size. Body shape was also
drastically different among populations: fish from some sites were elongated and
relatively thin in comparison with fish from other sites which were short and relatively
robust. The sites with the more robust females were associated with the highest broods
(on average 63 embryos per female). In contrast, reproductive allotment was remarkably
similar among our studied sites. We discuss these results attempting to relate this
phenotypic variation with presumably local selective factors such as stream velocity,
resource availability, and predation environment.

872 AES Reproduction & Genetics, Galleria South, Saturday 25 July 2009

James Sulikowski', Angela Cicia', William Driggers’, Jay Williams', Jill Hendon’,
Eric Hoffmayer'

IUniversity of New England, Biddeford, ME, United States, ’National Marine Fisheries
Service, Pascagoula, MS, United States, 3Gulf Coast Research Laboratory, Ocean
Springs, MS, United States

Size and Age Estimates at Sexual Maturity for the Blacknose Shark,
Carcharhinus acronotus, from th e Northern Gulf of Mexico

The blacknose shark, Carcharhinus acronotus, is distributed throughout the western
Atlantic Ocean from North Carolina to Brazil, including the Gulf of Mexico. Although
the life history of the blacknose shark has been well described for specimens collected
from the Atlantic Ocean, several key life history characteristics are lacking for
specimens collected from the Gulf of Mexico. One particular parameter that is deficient,
is a direct determination of age and size at sexual maturity based on reproductive
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tissues. This life history information forms the basis for the calculations of growth rate,
and productivity, making it one of the most important variables for estimating a
population’s status and assessing the risks associated with its exploitation. In order to
gain insight into this life history parameter, age at size will be linked to maturity by
using criteria from three endpoints; steroid hormone concentrations, gross
morphological examination of reproductive tracts, and histological examination of
spermatogenesis. This study is timely as stock assessments for this species suggest that it
is currently overfished. In addition, this will be the first study to use the three
aforementioned reproductive endpoints to asses reproductive maturity in a carcharhinid
shark.

567 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009
John P. Sullivan, John G. Lundberg

The Academy of Natural Sciences, Philadelphia, PA, United States

The Rag-gene Catfish Tree and the "Big BangO Theory of Siluroid Global
Diversification

We review ACSI-sponsored phylogenetic study of the major lineages of living catfishes
based on nuclear ragl and rag2 DNA sequences and hypothesize a chronological
scenario for the origin and distribution of catfish clades. Our results show good
concordance with morphological taxonomy at and below the family level, but with a few
surprises. Relationships at the suprafamilial level, on the other hand, are largely novel
and offer new perspectives on catfish global biogeography. The large, cosmopolitan
suborder Siluroidei in which Bayesian analysis resolves the South American Cetopsidae
as sister group to the remaining 33 family-level groups, is subtended in succession by
South American Diplomystidae and Loricarioidei, suggesting a South American center
of siluriform origin and early diversification. While siluroid monophyly is firm, the most
prominent feature of the rag gene tree is a span of poor resolution among the basal
siluroid nodes. We examine whether this “siluroid comb” is an artifact or an indicator
and whether hints of resolution within it provide insight into catfish biogeographic
history. In this context we examine evidence for a deep siluroid superclade comprising
all remaining Neotropical catfishes and a further suggestion of a single common
ancestor for all living, extra-Neotropical catfishes. Relaxed clock analysis calibrated by
fossils indicates a radiation on the order of 10 million years for the siluroid comb
lineages in the post-Gondwanan Late Cretaceous. Drift-vicariance explanations for
global catfish distribution are rendered problematic and we discuss possible
alternatives.
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803SSAR SEIBERT CONSERVATION AWARD , Galleria North, Friday 24
July 2009

Yik Hei Sung, Chi Hang Hau, Nancy Karraker
The University of Hong Kong, Hong Kong

A Comparative Study of Herpetofauna in Exotic Plant ations and Secondary
Forests in Hong Kong and Hainan Province, China

Deforestation has been extensive across southern China. Exotic tree species have been
planted in Hong Kong for reforestation and in Hainan Province for timber production,
yet we have little understanding as to their effects on herpetofaunal communities. In this
study, we compared the herpetofauna between exotic plantations and secondary forests.
Paired exotic plantations and secondary forests at four different sites were studied for
one year in Hong Kong using pitfall traps, coverboards, and transect surveys. For
Hainan, two sites were studied in two consecutive wet seasons by transect surveys only.
A total of 13 and 17 amphibian and reptile species were recorded in Hong Kong and
Hainan, respectively. In Hong Kong, species diversity and abundance in plantations and
secondary forests were similar. Pitfall traps were the most effective method particularly
for skinks and toads, which were responsible for 69% of all captures. Coverboards were
least effective, contributing only 2% of all captures. In Hainan, there were significant
differences in species composition between forest types (82% dissimilarity) but not in
species diversity and abundance. Secondary forests were characterized by three forest-
dependent species, Rana spinulosa, Leptobrachium hainanense, and Acanthosaurus
lepidogaster, while plantations were dominated by generalists including Microhyla
heymonsi and Scincella reveesii. We found that exotic plantations serve as suitable habitats
for herpetofauna on degraded hillsides in Hong Kong. In Hainan, plantations do not
appear to support forest-dependent species, and this result highlights the need to protect
natural forests for the conservation of forest-dependent herpetofauna in some areas.

386Fish Ecology Il, Pavillion East, Sunday 26 July 2009

Tracey Sutton', Joel Hoffman?, Jeanna Kidwell', Odd Aksel Bergstad®, Tone
Falkenhaug®, Filipe Porteiro*, Mikko Heino’, Cairstiona Anderson’, John Horne®,
Ann Bucklin’

IVirginia Institute of Marine Science, Gloucester Point, VA, United States, ’Mid-
Continent Ecology Division, National Health and Environmental Effects Research
Laboratory, Duluth, MN, United States, SInstitute of Marine Research, Flodevigen,
Norway, ‘DOP, University of the Azores, Horta, Azores, Portugal, SInstitute of Marine
Research, Bergen, Norway, °School of Aquatic and Fisheries Sciences, University of
Washington, Seattle, WA, United States, 7 Department of Marine Sciences, University of
Connecticut, Groton, CT, United States

Deep-Sea Fishes of the Mid -Atlantic Ridge: Trophic Structure and Interactions
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Because deep-sea fisheries are increasing as coastal fisheries decline, fisheries scientists
need baseline data on deep-sea ecosystems prior to further development of deep-water
fisheries. We present preliminary results and ongoing efforts to characterize the trophic
structure and energy flow of the pelagic ecosystems of the northern Mid-Atlantic Ridge,
from Iceland to the Azores. This study is one component of the international CoML field
project MAR-ECO (www.mar-eco.no). We found a diverse deep-pelagic fish fauna (205
spp.), with unexpectedly high bathypelagic fish biomass and spatial complexity. Based
on literature reports of species present, crustacean planktivory is the dominant trophic
guild (79% of individuals 47% of species), primarily within the mesopelagial.
"Gelativory" was second (12% ind., 4% spp.), primarily within the bathypelagial.
Omnivory (3%, 13%), "shrimpivory" (2%, 4%), and piscivory (1%, 21%) were the
remaining major feeding guilds. The diets of 22 spp., primarily bathypelagic, are
unknown. Based on stable isotope analysis of fish tissue, two distinct trophic modes
were identified: a mode at trophic level 4 (18%; crustacean and gelatinous planktivory)
and a mode at trophic level 4.5-5.0 (58%; crustacean planktivory and piscivory). The top
piscivores were bathypelagic fishes. In terms of fish biomass, the gelativorous taxa
dominated, followed by crustacean zooplanktivores and piscivores. Quantitative
comparisons of the different trophic pathways are not possible at present, given our
limited knowledge of feeding rates of most species. However, microscopical and
molecular analyses are currently ongoing to fill this void, including development of
techniques to identify / quantify gelatinous prey as an alternate trophic pathway.

814SSAR SEIBERT CON SERVATION AWARD , Galleria North, Friday 24
July 2009

William Sutton', Yong Wang?, Callie Schweitzer’

!Alabama A&M University, Huntsville, AL, United States, 2Alabama A&M University,
Huntsville, AL, United States,’U.S. Forest Service, Huntsvile, AL, United States

Amphibian and Reptile Response to Thinning and Burning in Pine  -Hardwood
Forests of Alabama, U.S.A.

Amphibians and reptiles are essential components of forest ecosystems. Increasing
evidence suggests that many of these species are declining due to anthropogenic
disturbances, such as habitat destruction and alteration. We examined amphibian and
reptile response to forest thinning and prescribed burning in 18 pine-hardwood forest
stands of the William B. Bankhead National Forest, Alabama, U.S.A from 2005-2008.
Experimental design consisted of a two by three factorial design with three replications.
Forest treatments consisted of three thinning levels (no thin, 11 m?/ha residual basal
area (BA), and 17 m*/ha residual BA) and two burn levels (no burn and burn). Using
drift-fence trap arrays, we captured approximately 3600 individual amphibians and
reptiles representing 42 species during one-year of pre-treatment surveys and three
years of post-treatment surveys. Most reptile species (e.g. Green Anole, Black Racer,
and Black Kingsnake) responded positively to thin and thin/burn treatments and were
highly correlated with increased downed woody debris and decreased canopy cover.
An amphibian species, the Slimy Salamander was not affected by thinning treatments,
but declined in some burn and thin/burn treatments. Findings suggest that forest

591



thinning is a viable conservation strategy to improve forest growing conditions without
negatively affecting amphibian and reptile species inhabiting southeastern forests.

63 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Nobuvya Suzuki!, Deanna H. Olson?

"Quest University Canada, Squamish, BC, Canada, 2US Forest Service, Pacific
Northwest Research Station, Corvallis, OR, United States

Climate Change and Wetlands in the Oregon and Washington Cascade Range:
Implications for Amphibian Conservation

Climate models are predicting warming trends and variable conditions, which are
expected to have profound effects on forest ecosystems. In the US Pacific Northwest,
climate patterns are complex because they also reflect annual and decadal shifts in
weather regimes, but support for warmer and more variable temperatures and low or
unstable precipitation levels is emerging. Consequences for forested aquatic systems
include altered hydroperiods of lentic and lotic habitats, and altered moisture regimes in
upland forests. Effects are predicted on the survival and reproduction of moisture-
dependent species such as amphibians, which are a taxon which have a world-wide alert
for declining species. We evaluate climate patterns from 1937 to 2008 relative to water
availability from snow melt in the forested landscape of the Cascade Range of Oregon
and Washington. We also analyze the occurrence of lentic water bodies in this area
relative to areas at risk of unstable water availability, to examine the potential effects on
this type of amphibian breeding habitat. We found risk of low and unstable water
availability was evident for mid-elevations in Oregon, but less so for Washington. Mid-
elevations in Oregon have an abundance of lentic water bodies, relative to Washington,
which are breeding habitats for amphibian species of concern. In addition, 41 percent of
Oregon native amphibian species occur in this elevational range, suggesting low water
or moisture availability could affect a a broader set of taxa in lentic, lotic or forest upland
habitats. Management designs can reduce interacting factors that may pose threats to
these species.

120 ELHS/LFC Connectivity Symposium II, Galleria South, Friday 24 July
2009

Stephen Swearer

University of Melbourne, Parkville, Victoria, Australia

Does Landscape Context Influence the Magnitude of Connectivity in Marine
Metapopulations?
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Benthic marine habitats exhibit tremendous diversity in the extent of patchiness and
isolation. In some landscapes, such as island archipelagos, suitable habitat patches can
be small and separated from each other by an unsuitable ocean matrix. In other
instances, such as along continental margins, habitat patches can be quite large and have
almost contiguous distributions. For a pelagic larva, the surrounding ‘cuescapes’ in
these two landscape contexts are likely to change in fundamentally different ways as a
larva disperses away from its natal source. In island environments, cues associated with
suitable benthic habitat represent point sources and thus may restrict larval exchange
among island populations. In contrast, larvae dispersing along continental margins will
continue to receive sensory information regarding the location of suitable benthic habitat
even in the face of extensive alongshore transport. As a handful of studies have found
evidence for greater levels of genetic isolation in insular habitats compared to
continental margins, this suggest that landscape context may have important
implications for larval dispersal and population connectivity. Here I present a review of
both genetic and demographic estimates of connectivity to test whether localized
dispersal and restricted scales of dispersal are more ubiquitous in island systems.

910Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Christopher Sweetman', Ann Bucklin?, Brian Ortman’®, Tracey Sutton'

IVirginia Institute of marine Science, Gloucester Point, VA, United States, 2Llniversit‘y
Of Connecticute - Avery Point, Groton, CT, United States

The Jelly Diet: Investigating the Role of Gelatinous Prey in Supporting High
Deep-Sea Fish Biomass

The assemblage structure and ecology of meso- and bathy-pelagic (deep-pelagic) fishes
is poorly known in general, and specifically over mid-ocean ridges. Bathylagus euryops
(Microstomatidae sensu Nelson 2006) was found to be a biomass dominant species along
the northern Mid-Atlantic Ridge, with a decreasing trend in biomass from Iceland to the
Azores. Understanding the food-web structure and organic cycling of deep-pelagic
ecosystems is critical for increasing our knowledge of the distributional patterns of
deep-sea fishes. Microstomatid fishes are known consumers of gelatinous zooplankton.
This represents a carbon vector in the deep pelagial that is poorly understood. With
Real-Time PCR it is possible to identify, and even quantify, gut contents containing
holozooplankton that otherwise may not be taxonomically identifiable. Probes were
designed utilizing the nuclear large-subunit ribosomal RNA (285rRNA) gene based on
sequences from 125 species of gelatinous zooplankton. Each of the seven probes was
designed to anneal to its corresponding genetically distinct group among Ctenophora,
Scyphozoa, Hydrozoa, Siphonophora, Doliolida, Salpida, and Pyrosomida. The ability to
identify and quantify gut contents that contain taxonomically unidentifiable prey with
molecular methods can give us remarkable insight into the trophic ecology and spatial
distribution of deep pelagic fishes.
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418AES Ecology Il, Galleria South, Sunday 26 July 2009

John Szczepanski

University of Rhode Island, Kingston, RI, United States

Feeding Habits of Skat es and Rays in Delaware Bay: an Analysis of Resource
Usage and Comparison to Batoids of Narragansett Bay

Feeding habits of many batoid elasmobranchs (skates and rays) have been recorded but
diets, prey selection, and resource partitioning within specific populations is not fully
understood. Few studies compare diets of sympatric species that potentially overlap in
resource usage (most are single species assessments), diets over time, or food
preferences between different regions that vary in abiotic characteristics and trophic
structure. Through gut content analysis, my dissertation examines the feeding habits of
these fish to understand the impact they have on each other and their prey sources. Also,
understanding the resource partitioning of these organisms becomes important as
external pressures increase; specifically as they become targeted more for certain
fisheries (since many are declining) and global climate changes continue to alter their
habitat. Specimens are collected from Delaware (approx. 8-10 species) and Narragansett
Bays (2-3 spp.) to give insight into how resources are partitioned based on the level of
those resources and elucidate how competition plays a part in resource usage. Finally, I
intend to examine the effect that collection method has on available data to evaluate the
accuracy of my study as well as other similar ones. Various diet metrics, importance
indices, and multivariate analyses will be used to incorporate the data from each species
and relate it to the habits of the others as well as compare the interaction with those in a
distinctly different estuary. This multispecies study will examine complex feeding
dynamics and contribute to data that may be used in ecosystem-based modeling and
management efforts.

298Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Amanda Talaba', Daniel Rabosky’, Stephen Donnellan', Mark Hutchinson', Irby
Lovette'

ICornell University, Ithaca, NY, United States,’Cornell University, Ithaca, NY, United
States,*South Australian Museum, Adelaide, SA, Australia, *South Australian Museum,
Adelaide, SA, Australia,*Cornell University, Ithaca, NY, United States

Exploring the Evolutionary and Ecological Causes of D iversification in
AustraliaOs Hyper-diverse Ctenotus Skinks

The rapid radiation of Australian Ctenotus has produced one of the world's most
speciose squamate genera, with greater than 100 currently described species. These
skinks are particularly diverse in the arid interior of Australia, where over ten Ctenotus
species may occur in local sympatry. To date, however, there has been no formal
phylogenetic reconstruction based on robust sampling across the entire Ctenotus
radiation. We are building a comprehensive phylogeny for Ctenotus using a multi-locus
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Bayesian approach. Because of the potential for cryptic diversity within this group, we
are integrating species-level phylogenetics with substantial population and geographic
sampling for a number of species groups. This nested sampling has revealed that the
exceptional Ctenotus diversity is even higher than previously thought. Many species
appear to contain cryptic diversity and the existing taxonomy does not adequately
describe species limits. We are using this comprehensive phylogenetic framework to test
hypotheses about the causes of major evolutionary radiations as well as the evolutionary
and ecological components of species diversity in local and regional communities.

578 Cypriniform Tree of Life, Pavillion East, Sunday 26 July 2009

Kevin Tang', Henry Bart’, Andrew Simons’, Robert Wood', Masaki Miya*,
Mutsumi Nishida®, Kenji Saitoh®, Wei-Jen Chen', Tetsuya Sado?, Mary Agnew’,
Mark Clements®, Michael Doosey’, M. Vincent Hirt’, Lei Yang', Richard Mayden'

1Saint Louis University, Saint Louis, MO, United States,’Tulane University, New
Orleans, LA, United States,’ Department of Fisheries, Wildlife, and Conservation
Biology & Bell Museum of Natural History, University of Minnesota, Saint Paul, MN,
United States, *“Natural History Museum and Institute, Chiba, Chiba, Japan, 5Ocean
Research Institute, University of Tokyo, Tokyo, Japan, *Tohoku National Fisheries
Research Institute, Miyagi, Japan

Cypriniformes Tree of Life: Molecular Phylogeny of the EarthOs Most Diverse
Clade of Freshwater Fishes

The order Cypriniformes includes approximately 3500 described species and more than
300 genera, forming the world's most speciose lineage of entirely freshwater fishes. The
members of this clade are found in varied habitats throughout Africa, Asia, Europe, and
North America. The diversity of cypriniform fishes includes scientifically important
species like the zebrafish, Danio rerio, which is used as a model organism in evolutionary
and developmental studies. Many cypriniforms are economically important as food
fishes in different parts of the world; they are also ubiquitous in the aquarium trade,
which is where they are probably best known. One of the major goals of the
Cypriniformes Tree of Life (CToL) initiative is to examine this vast diversity and
reconstruct a phylogeny for the entire order. To that end, we will present a preliminary
draft of the cypriniform portion of the Tree of Life, using molecular data to resolve
relationships among over 1000 ingroup taxa. Sequences have been collected from both
mitochondrial and nuclear loci, with a total of four from each genome (mitochondrial:
cytochrome b, COI, ND4, ND5; nuclear: EGR2b, IRBP, RAG1, and rhodopsin).
Outgroups have been sampled from a number of ostariophysan families. Analyses of
these molecular data have provided a robust phylogenetic framework for the
relationships among the families and subfamilies within the order. This phylogenetic
tree will be presented and its evolutionary implications will be discussed.
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881Fish Conservation |, Parlor ABC, Sunday 26 July 2009

Christopher Taylor', Michael Calloway”

"Texas Tech University, Lubbock, TX, United States, 2Mis:sissippi State University,
Mississippi State, M'S, United States

A Tale of Two Rivers: Differential Change to Fish Assemblages in the Upper
Tombigbee River and the Noxubee River (Mississi ppi) after Fragmention by
the Tennessee-Tombigbee Waterway

The Tennessee Tombigbee Waterway (TTW) fragments the Tombigbee River system,
disrupting the river continuum and isolating tributary streams and rivers by a series of
locks and dams, and a highly modified flow regime. Two of these tributary systems, the
upper Tombigbee River and the Noxubee River, are historically well documented
regarding their pre-TTW fish assemblages. We have resampled both of these systems,
post-TTW, to identify potential changes in fish assemblage organization, and local and
regional patterns of species richness across the time period. The upper Tombigbee
River fish fauna has changed markedly regarding fish assemblage organization, average
local species richness, and regional species richness, whereas the Noxubee River system
has changed little regarding these three faunal attributes. The upper Tombigbee River
has also undergone considerable change to hydrologic regime, which is now strongly
influenced by TTW operations, whereas the Noxubee River system retains a relatively
intact hydrologic regime. These results indicate the importance of natural flow regimes
in maintaining the ecological integrity of riverine fish assemblages.

545Snake Reproduction Symposium, Grand Ballroom II, Saturday 25 July
2009

Emily Taylor
California Polytechnic State University, San Luis Obispo, CA, United States

Hormones and Reproduction in Free -Living Snakes

Snakes exhibit extreme diversity in reproductive modes. However, very little research
has been conducted on the hormonal regulation of reproduction in snakes. Studies on
hormone levels in free-ranging snakes allow us to observe correlations between
hormone concentrations and reproductive behaviors and physiological events in
undisturbed snakes. The majority of this research has been conducted on rattlesnakes.
Most studies have focused on testosterone levels in male snakes. In species with the
unimodal breeding pattern, testosterone is usually elevated during summer, and in
species with the bimodal breeding pattern, it is elevated in spring and fall.
Spermatogenesis occurs during summer/fall in rattlesnakes, when testosterone
concentrations are elevated. Data from other species are scarce, but generally confirm
that testosterone concentrations peak during the breeding season and spermatogenesis,
and that peaks in testosterone are lower or absent in species in more aseasonal
environments. Studies on free-ranging female snakes show that estradiol and
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testosterone concentrations peak during vitellogenesis, and progesterone and
corticosterone levels peak during gestation in viviparous species. The trends above are
relatively consistent in most of the species studied, with the exception of the red-sided
garter snake, the most thoroughly studied species of snake. Several studies show that
mating is testosterone-independent in males and that estradiol and progesterone levels
are not necessarily elevated in reproductive females. It We need data on a more diverse
array of snake species in order to gain insight into the relationship between hormones
and the diversity of reproductive modes in snakes.

472 AES Reproduction & Genetics, Galleria South, Saturday 25 July 2009

Christine Testerman', Demian Chapman?, Mahmood Shivji’

lGuy Harvey Research Institute, Nova Southeastern University, Dania Beach, FL,
United States,zstony Brook University, Stony Brook, NY, United States,*Save Our Seas
Shark Center, Guy Harvey Research Institute, Nova Southeastern University, Dania
Beach, FL, United States

Population Genetic Structure of the Night Shark (  Carcharhinus signatus) in the
Western Atlantic Asses sed Using Nuclear Microsatellite Markers and
Mitochondrial Control Region Sequences

The night shark is a deepwater, coastal and semi-oceanic shark found in the Western
Atlantic and along the west coast of Africa. It prefers tropical and warm temperate
waters near outer continental shelves in depths of 300-400m during the day and around
200m at night. The night shark is of conservation concern because it is an important
component of artisanal fisheries and is heavily fished off Cuba and Brazil. The night
shark was assessed as Vulnerable by the IUCN Redlist in 2006, and is prohibited from
landings in US waters. No information on stock structure for the night shark exists to
assist in its stock assessments and guide its overall management. We report on the
population structure of the night shark utilizing the complete mitochondrial control
region sequence (1066 bp) and 11 microsatellite loci from 72 individuals sampled from
part of its western Atlantic range. Analysis of the night shark mitochondrial sequence
data set collected thus far reveals strong geographic subdivision with two genetically
distinct populations (NW Atlantic and SW Atlantic), and overall high levels of genetic
diversity. We are expanding these analyses with larger sample sizes and will also report
on comparative inferences made from the nuclear markers.
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191 Fish Systematics |, Grand Ballroom Il, Thursday 23 July 2009

Christine Thacker', Dawn Roje”

"Natural History Museum of Los Angeles County, Los Angeles, CA, United States,
2University of Washington, Seattle, WA, United States

Phylogeny of Cardinalfishes (Teleostei: Gobiiformes: Apogonidae) and the
Evolution of Visceral Bioluminescence

The cardinalfishes (Apogonidae) are a diverse group of small, mostly reef-dwelling
fishes. We use DNA sequence data to hypothesize phylogenetic relationships within
Apogonidae and among apogonids and other acanthomorph families, to examine
patterns of evolution including the distribution of a visceral bioluminescence system. In
conformance with previous studies, Apogonidae is placed in a clade with Pempheridae,
Kurtidae, Leiognathidae, and Gobioidei. The apogonid genus Pseudamia is recovered
outside the remainder of the family, not as sister to the superficially similar genus
Gymnapogon. Incidence of visceral bioluminescence is found scattered throughout the
phylogeny, independently for each group in which it is present. Examination of the fine
structure of the visceral bioluminescence system through histology shows that light
organs exhibit a range of morphologies, with some composed of complex masses of
tubules (Siphamia, Pempheris, Parapriacanthus) and others lacking tubules but containing
chambers formed by folds of the visceral epithelium (Acropoma, Archamia, Jaydia, and
Rhabdamia). Light organs in Siphamia, Acropoma, Pempheris, and Parapriacanthus are
distinct from but connected to the gut; those in Archamia, Jaydia, and Rhabdamia are
simply portions of the intestinal tract, and are little differentiated from the surrounding
tissues. The presence or absence of symbiotic luminescent bacteria does not correlate
with light organ structure; the tubular light organs of Siphamia and chambered tubes of
Acropoma house bacteria, those in Pempheridae and the other Apogonidae do not.

47 Amphibian Ecology I, Pavillion West, Saturday 25 July 2009

Tyler Thigpen', Hardin Waddle?, Brad Glorioso'

'TAP World Services, Inc., U.S. Geological Survey, National Wetlands Research Center,
Lafayette, LA, United States, 2U.S. Geological Survey, National Wetlands Research
Center, Lafayette, LA, United States

Efficacy of Automatic Vocalization Recogni tion Software for Anuran
Monitoring

Call surveys are a commonly employed technique for monitoring anurans, but they are
costly, training is time-consuming, and survey protocol is difficult to standardize across
sampling sites. Digital automated recording systems (ARS) are an affordable alternative
for obtaining recordings of frog vocalizations. The hardware can be programmed to
survey at a predetermined time, thus requiring less input from operators. However, the
number of audio files recorded by ARS can overwhelm listeners quickly. We tested a
commercially available vocalization recognition software program for personal
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computers to assess whether the software is a viable technique for anuran call
monitoring. We created recognizer files for three species: Hyla cinerea, Lithobates
catesbeianus and Lithobates clamitans. It took from 3-20 hours for the software to scan 200
hours of recordings for each of the three species at the minimum quality rejection
parameters we chose. The software misidentified calls at rates of 2.7%-15.8% per
species. In addition, the software failed to detect calls heard by a human listener in 45%-
51% of recordings. A tradeoff exists between false positive and false negative errors,
which can be manipulated by changing recognition software parameters. It is unlikely
that software recognition of frog calls will be 100% accurate, so methods for data
analysis that take error rates into account need to be developed. While the potential for
automatic frog call recognition as a monitoring tool is great, the development of the
technique will require consideration of the limitations of the software used.

697 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Rebekah Thomas, Bridgette Froeschke

Texas A&M University - Corpus Christi, Harte Research Institute, Corpus Christi, TX,
United States

Evaluating the Impact of Increased Seawater Temperature and Carbon Dioxide
on Development and Distribu tion of Larval and Juvenile Southern Flounder,
Paralichthys lethostigma

Dramatic declines in abundance of the world's fisheries have caused concern among
scientists. These declines may have cascading ecological impacts as ecosystems rely on
critical trophic links for stability, resilience, and persistence. It is well accepted that
overfishing is a major factor for fisheries decline, however, long-term natural
environmental fluctuations and climate change may also play a critical role. Studies that
address the long-term, simultaneous effects of ecologically relevant levels of increased
CO, (decreased pH) and increased temperature are lacking. Southern flounder,
Paralichthys lethostigma, populations have declined dramatically in the coastal waters of
Texas, USA, despite current management actions. We propose an ecosystem-based
approach to determine optimum environmental requirements for early life stages of the
southern flounder. Specifically, we propose to examine the affects of climate change on
the life history and population dynamics of southern flounder. We will examine the
development and survivorship of larval southern flounder reared in temperatures that
are normal, and in temperatures that are 5 and 10 degrees celsius above normal, and for
each temperature, larvae will be reared in normal CO,, or one of five higher levels of
CO,. CO, levels used will cause pH changes that are in line with those predicted from
global climate change forecasts. Juvenile southern flounder will be exposed to the same
treatments and growth rates and metabolic scope will be determined. We predict that
the combination of elevated temperature and CO, will produce significant changes in
development which will significantly influence and predict both population size and
distribution of southern flounder.
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558 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Alfred Thomson

Florida Museum of Natural History, University of Florida, Gainesville, FL, United
States

Taxonomy of the Amphilius jacksonii complex (Teleostei: Amphiliidae)

African catfishes of the genus Amphilius (Teleostei: Amphiliidae) are small to moderate-
sized fishes native to small streams throughout sub-Saharan Africa. Twenty-four species
are recognized, but the taxonomy of Amphilius is poorly studied and the genus is
believed to be much more diverse than presently recognized. Most of the species have
restricted distributions and show a high level of endemicity. The species with large
distributions are thought to be species complexes with many populations worthy of
taxonomic recognition. Boulenger (1912) described Amphilius jacksonii from a tributary of
Lake George in western Uganda, and since then the species has received little taxonomic
attention. Walsh et al. (2000) redescribed the species using fresh material from
tributaries of Lake George but did not examine material reported to be this species from
elsewhere. I have examined material from across the distribution of A. jacksonii
including western Uganda, eastern Tanzania, affluent drainages of Lake Tanganyika
and Lake Rukwa and provide evidence for the recognition of several new species.
Additionally, specimens reported to be Amphilius uranoscopus from the upper Zambezi
River drainage and the Okavango basin in Namibia, Botswana and Zambia are
determined to be a species closely related to A. jacksonii.

436 Poster Session I, ExhibitorOs Hall, Saturday 25 July 2009
Michelle Tipton, Phoebe Stonebraker, Barry Chernoff

Wesleyan University, Middletown, CT, United States

Phylogeography of Blacknose Dace, Rhinichthys atratulus, in the Connecticut
and Adjacent River Basins

Understanding the mechanisms of population differentiation on fragmented landscapes
is fundamental to understanding the evolutionary processes that are critical for
conservation biology. Rhinichthys atratulus is widespread throughout Eastern North
America. As such, the blacknose dace has recolonized many areas that were either
partially or entirely glaciated during the last glacial period. Rhinichthys atratulus is ideal
for studying the evolutionary consequences of having expanded and contracted its
range throughout the Quaternary. Connecticut was completely glaciated during the last
glacial episode, with ice depths in excess of 1km. Thus, the formation of the modern
landscape, particularly the Connecticut, Housatonic and Thames river basins, is re-
evolved in the retreat of the ice sheets and modified by humans since first colonization.
Our studies on the phylogeography are based upon complete mitochondrial gene
sequences of ND2 and control region. More than 200 individuals have been sequenced.
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The level of haplotypic variation within our study region is larger than would be
expected. The results indicate that either rates of mitochondrial evolution is faster than
expected (i.e., > 3%) or Rhinichthys atratulus has recolonized from multiple refugia.

92 SSARSEIBERT CONSERVATION AWARD , Galleria North, Friday 24 July
2009

Valorie Titus', Kelly Zamudio®, Rayna Bell?

IBinghamton University, Binghamton, NY, United States,’Cornell University, Ithaca,
NY, United States

Population Genetic Diversity and Connectivity among Populations of the
Eastern Tiger Salamander (Ambystoma tigrinum tigrinum) in New York and
New Jersey

The Eastern Tiger Salamander is endangered in New York and New Jersey primarily
due to habitat modification for urban and suburban development. The historic range of
the Eastern Tiger Salamander in New York include a few isolated populations just west
of the Hudson River and Long Island. Presently, populations remain only on Long
Island in Suffolk County. In New Jersey, the tiger salamander occurred statewide but is
now restricted to a few ponds in the southern part of the state. Habitat fragmentation, if
it results in isolated populations, can cause genetic erosion of populations due to
cessation of gene flow and drift. Thus, it is critical to understand patterns of
connectivity among populations. To guarantee the survival of this species, we need
better knowledge of the genetic health of these populations. Our objective was to
determine the present distribution of the tiger salamander and use population genetic
techniques to assess population genetic diversity, connectivity among populations or
population groups, and identify potential source populations that might be crucial for
protection or this population network in a fragmented landscape. We collected tissue
samples from 20 sites across the known breeding range on Long Island and from nine
sites in New Jersey. We genotyped our samples at twelve microsatellite loci to infer to
infer the geographic scale at which population connectivity should be maintained for
conservation of this species. Molecular methods allow us to estimate dispersal among
groups of populations and define genetic demes represented in the population in both
states.
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170 Live-Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009

Michael Tobler', Rudi Riesch', Martin Plath!

Texas A&M, College Station, TX, United States, *Univ. Oklahoma, Norman, OK,
United States, *Univ. Frankfurt, Frankfurt, Germany

Natural and Sexual Selection Against Migrants in Sulfide Spring and Cave
Poeciliids

There is ample evidence for adaptation along ecological gradients, and an increasing
body of literature provides evidence that local adaptation can indeed result in genetic
differentiation, and ultimately speciation. The proximate mechanisms of how adaptation
translates into reproductive isolation are less well understood. In theory, reproductive
isolation among diverging populations may arise when maladapted individuals from
other habitat types are selected against by natural and/ or sexual selection. We tested for
isolation by selection against immigrants in a small livebearing fish (Poecilia mexicana)
that occurs along a gradient of abiotic environmental conditions. Fish not only occur in
normal surface creeks, but also in a toxic, hydrogen-sulfide-containing surface creek,
and a sulfidic cave. Divergent environmental conditions have been shown to select for
adaptive divergence in a set of morphological, physiological, and behavioral traits. We
demonstrate that gene-flow is strong among sample sites situated within the same
habitat type, but virtually zero among habitat types. Using translocation experiments,
we could document strong natural selection against migrants between non-sulfidic and
sulfidic habitats (average migrant survival was ~10% within 24 hrs), whereas migrants
between cave and surface habitats did not exhibit increased mortality within the same
time period. Our experiments further revealed that females of both sulfidic populations
discriminate against immigrant males during mate choice. Consequently, both natural
and sexual selection contribute to isolation among parapatric populations, and selection
against immigrants may be a powerful mechanism facilitating speciation among locally
adapted populations even over very small spatial distances.

518Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009
Brian Todd', John Willson?, J. Whitfield Gibbons®, Tanner Jessel’, Jean Freeney*

"Virginia Tech, Blacksburg, VA, United States,”University of Georgia, Athens, GA,
United States,’NBII-SAIN / Information International Associates, Inc., Knoxville, TN,
United States, *US Geological Survey NBII-SAIN, Knoxville, TN, United States

The North American Reporting Center for Amphibian Malformations and
Onlin e Amphibian Information Portal

The conservation of amphibians faces many important challenges. The dissemination of
important and timely information should not be one of them. To this end, the Southern
Appalachian Information Node of the USGS National Biological Information
Infrastructure (NBII-SAIN) and the University of Georgia’s Savannah River Ecology Lab
(SREL) have partnered to launch the NBII Amphibian Site and North American
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Reporting Center for Amphibian Malformations. These online resources constitute a
valuable information repository to support the collaborative efforts of herpetologists as
they seek information about amphibian populations worldwide. By also providing the
public a means of reporting malformed amphibians in an easily accessible website, SREL
and NBII-SAIN assist the scientific community’s need to identify amphibian populations
that may warrant further study. Verified, searchable records of documented
malformations from across the US can provide researchers early warning and just cause
for increased monitoring. In addition to searchable records and the NARCAM reporting
interface, visitors to the NBII Amphibian Site (www.nbii.gov/amphibians) can browse
crucial topics pertaining to amphibian conservation, such as amphibian disease and the
chytrid fungus, amphibian declines and climate change, amphibian monitoring
programs, and upcoming herpetological meetings and events. The amphibian site also
highlights diverse USGS science resources including datasets, species distribution maps,
images, and identification guides. Specific to each topic area, the site also features
predefined queries of the NBII resources catalog, making simple work of retrieving peer-
reviewed online resources and upcoming conferences of interest for amphibian
conservation.

515Amphibian Ecology II, Pavillion West, Monday 27 July 2009
Brian Todd', David Scott?, Joseph Pechmann’®, J. Whitfield Gibbons®

"Virginia Tech, Blacksburg, VA, United States,”University of Georgia, Athens, GA,
United States,*Western Carolina University, Cullowhee, NC, United States

Rapid Opposing Shifts in Amphibian Reproductive Timing Correlate with
Changing Climate

Amphibians are experiencing extraordinary global declines and extinctions from several
factors, including climate change. Here we analyze 30 years of data on the arrival times
of 10 species of pond-breeding amphibians from an isolated wetland in the southeastern
United States. We found significant trends of earlier breeding in recent years for some
species, as has been shown in previous phenology studies of amphibian reproduction.
However, our data also show for the first time that fall-breeding amphibians can be
affected by changing climate. In contrast to winter- or spring-breeding species, fall-
breeding amphibians at our site breed significantly later in recent warm years. As a
result of these opposing changes in reproductive timing, the expected temporal niche
overlap of amphibian larvae in the shared aquatic habitat has been compressed. Even
species that exhibited no change in their own reproductive timing must now contend
with alterations in larval habitat use by other species. In total, 4 of the 10 species that we
studied shifted breeding phenology 2.4-10.9 weeks over the past 30 years.
Corresponding mean overnight temperatures during the breeding periods of these 4
species increased an estimated 1.2 °C. The arrival dates of 6 species were correlated with
overnight temperatures and /or cumulative rainfall during or immediately preceding the
breeding season. These unprecedented opposing shifts in reproductive timing may have
significant consequences for amphibian communities given that predator-prey dynamics
and competition in larval amphibians depend on aspects such as the timing of
reproduction and degree of temporal niche overlap.
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592ELHS/LFC Ecology I, Broadway 1&2, Saturday 25 July 2009; ELHS SALLY
RICHARDSON A WARD

Londi Tomaro, Jessica Miller

Coastal Marine Experiment Station, Hatfield Marine Science Center, Oregon State
University, Newport, OR, United States

Survival of Mid -upper Columbia River Spring Chinook Salmon: The Effects
of Size and Growth During Mi  gration

Pacific salmon survival to recruitment is important to scientists and managers focused
on population regulation and abundance predictions. Populations listed as endangered
under the Endangered Species Act, such as mid-upper Columbia River (MUCR) spring
Chinook salmon (SpCS), attract particular interest. Evidence is accumulating that
salmon survival depends on ocean conditions during early marine residence. However,
MUCR SpCS overwinter in freshwater and move quickly downriver, through the
estuary, and into the ocean. Therefore, their survival may be more dependent on river
conditions than other stocks. To test this we examined the relationships between the
survival of MUCR SpCS and their size-at-freshwater exit and growth rates during
migration and estuarine residence. Yearling SpCS were collected off the coast of
Washington and Oregon from 1998-2008 and were identified as MUCR SpCS using a
coastwide microsatellite DNA baseline. Otolith chemical (Sr:Ca and Ba:Ca) and
structural analyses, which are ideal methodologies for differentiating between
freshwater and brackish/ocean residence and determining growth rates, were applied to
a sample of fish collected in four years (1999, 2003, 2004, 2006). Near-shore juvenile
Chinook salmon catch and size-at-freshwater exit were positively correlated with the
abundance of 3-yr old SpCS at Bonneville Dam, the lowest mainstem dam, lagged two
years (R* = 0.79 and 0.99, respectively). Brackish/ocean growth rates were positively
related to near shore juvenile MUCR SpCS catches. Therefore, the interaction between
growth conditions in freshwater and brackish/ocean habitats appear to influence smolt-
to-adult survival of this stock.

729Fish Conservation II, Pavillion West, Sunday 26 July 2009

Darin Topping, Stephen Szedlmayer

Auburn University, Auburn, AL, United States

Use of Ultrasonic Telemetry Methods to Estimate Mortality Rates, Residency,
and Movement Patterns of Red Snapper, Lutjanus campechanus

Mortality, emigration, and site fidelity were estimated from telemetry for large (500 - 860
mm TL) red snapper Lutjanus campechanus (N = 87) at one natural and four artificial reef
sites in the northeastern Gulf of Mexico. From Dec 2005 to 2008 we used arrays of five
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ultrasonic receivers at each site. Each array consisted of one receiver at the center with
four receivers placed 1100 m north, south, east, and west of center that enabled detection
of natural mortality, fishing mortality, and emigration. As of Dec 2008, 27% were
caught, 14% died, 30% emigrated, 7% unknown, and 21% were present within the 2-km
study sites. Estimates of total mortality (Z) ranged from 0.53 to 0.58, fishing mortality
(F) from 0.38 to 0.45, and natural mortality (M) from 0.11 to 0.17. Median residence time
was 572 d, and ranged from 1 to 829 d, with 68% of fish staying at least one year at the
site. Some fish moved up to 8 km to other sites, with some returning to their original
release site. Red snapper (N = 6) tracked manually by boat over continuous 24-h periods
stayed near (~60 m) the site during tracking, and showed diel movements that were
similar to long-term data. These mortality rates were similar to indirect estimates while
residence time was longer than any previous estimate, which provides evidence that
these artificial reefs are of some benefit to red snapper.

854 Fish Systematics I, Grand Ballroom II, Thursday 2 3 July 2009

Lucas Tornabene, Ryan E. Chabarria, Frank L. Pezold

Texas A&M University - Corpus Christi, Corpus Christi, TX, United States

Preliminary Phylogeny of the Atlantic Members of the Goby Genus
Bathygobius (Teleostei: Gobiidae)

The genus Bathygobius is a cosmopolitan group of gobies, commonly found in tidepools,
mangroves, and rocky intertidal areas throughout the world. Three species, Bathygobius
mystacium, B. curacao, and B. soporator, have been described from the Western Atlantic.
Multiple subspecies have been described from the Atlantic and Eastern Pacific and
molecular data from multiple labs suggests the presence of undescribed species
occurring in the Caribbean and off the coast of Brazil. Here we analyze the complete
cytochrome-b mitochondrial gene to determine a preliminary phylogeny of the Western
Atlantic species. Results of this study are combined with preliminary morphological
data to clarify the presence of undescribed species or subspecies from the Caribbean.
Other research goals include determining the patterns of evolution between the Western
Atlantic species and congeners from the Eastern Pacific and Eastern Atlantic.

845Fish Systematics Il, Pavillion East, Saturday 25 July 2009

Luke Tornabene', James Van Tassell?

Texas ASM Corpus Christi, Corphus Christi, Texas, United States, 2American
Museum of Natural History, New York, NY, United States

Review of the Atlantic Members of the Goby Genus  Bollmannia (Teleostei:
Gobiidae)
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The teleost genus Bollmannia Jordan is composed of fourteen nominal species, five from
the Atlantic Ocean. The original description of Bollmannia litura is inconsistent with the
holotype in counts for the second dorsal and anal fin elements and body proportions.
These characters were previously used to differentiate this species from B. communis, B.
eigenmanni, B. boqueronensis and B. jeannae, but the holotype of B. litura falls within the
range of variation observed for these species. This misdiagnosis along with other
discrepancies in the literature have led to confusion when determining the validity of
the Atlantic species. In this study we analyzed morphometric variation in these five
nominal species of Bollmannia. The morphometric data in combination with a traditional
suite of morphological characters allowed us to reconcile the status of the Atlantic
species of Bollmannia.

940Fish Ecology I, Pavillion East, Friday 24 July 2009

Julian Torres Dowdall, Corey Handelsman, Cameron Ghalambor, Daniel
Ozzello, Kyle Lenling, Aree Kongmuang, Robert Wildermuth

Colorado State University, Fort Collins, CO, United States

Phenotypic Plasticity as the Result of Temporal and Spatial Heterogeneity in
Predation Pressure

Predation pressure has been shown to be an important factor driving evolution.
Increased predation pressure in fish populations often drives the evolution of behavior,
morphology, coloration, and life history traits. Additionally, predation pressure is also
expected to show spatial and temporal variation. Thus, phenotypic plasticity is expected
to evolve in populations experiencing heterogeneity in predation pressure. Here we use
a multi-trait approach to determine if plasticity is higher in populations exposed to
higher variation in predation. The Trinidadian Guppy (Poecilia reticulata) inhabits
tropical streams and rivers along a gradient of predation pressure. Large piscivores are
excluded from up-stream habitats by waterfalls resulting in reduced heterogeneity in
predation pressure. Because heterogeneity is predicted to favor plasticity, we predicted
guppies from high predation environments would exhibit greater plasticity. We
compared phenotypic plasticity in behavior, morphology, coloration and life history
traits between populations exposed to high and low predation pressures in the Yara
River. Plasticity was measured using a split brood design, rearing siblings with or
without predator chemical cues from the piscivorous pike cichlid (Crenicichla alta). We
found that both populations showed plasticity with regard to all traits, but there was
also variation in the slope of the reaction norms for some, but not all traits. Contrary to
expectations, high predation populations were not more plastic. We discuss reasons why
the predicted patterns were not observed in the context of cost of plasticity and
relaxation of selection pressure.
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848 Amphibian Ecology I, Pavillion West, Saturday 25 July 2009; ASIH STOYE
AWARD ECOLOGY & ETHOLOGY

Justin Touchon

Boston University, Boston, MA, United States
Reproductive Mode Plasticity in the Treefrog Dendropsophus ebraccatus

Terrestrial reproduction has independently evolved from aquatic origins in many
animal lineages, including anurans. Since the shift to reproducing on land occurred long
ago, the aquatic/terrestrial transition is poorly understood. The Neotropical treefrog
Dendropsophus ebraccatus offers an excellent opportunity to directly test hypotheses about
the selective pressures for aquatic or terrestrial egg-laying. Dendropsophus ebraccatus,
common throughout Central America, has long been known as a leaf-breeding treefrog.
However, I recently discovered that the reproductive mode of D. ebraccatus is plastic. In
shaded forest ponds, frogs only lay eggs on leaves above water. However, in open,
disturbed habitats, where terrestrial egg desiccation is high, D. ebraccatus lays eggs
directly in water. To test for reproductive plasticity, I measured oviposition choices of
frogs from aquatic- and terrestrial-breeding populations in both open and shaded
mesocosms. All frogs from all populations tested responded to canopy shade
appropriately. In addition, females can lay both aquatic and terrestrial eggs during a
single night. Intraspecific variation in aquatic/terrestrial reproduction is unprecedented
within populations, much less individuals, and D. ebraccatus is the first vertebrate
known to exhibit such reproductive plasticity. Phylogenetically, D. ebraccatus is sister to
a clade of terrestrially breeding species, nested within a larger lineage of mostly aquatic-
breeding frogs. Reproductive plasticity in D. ebraccatus may represent a retained
ancestral state intermediate in the evolution of terrestrial reproduction; alternatively, it
may be a novel trait recently evolved. Terrestrial reproduction has independently
evolved at least four times within Dendropsophus, making the group well-suited for
studying the evolution of terrestrial egg-laying.

596 Herp Biogeography, Galleria North, Saturday 25 July 2009

Ted Townsend, Dean Leavitt, Tod Reeder

San Diego State University, San Diego, CA, United States

Phylogenetics and Biogeography of the Mexican Blind Lizard, Amnelytropsis
papillosus

Dibamidae is a clade of limbless, fossorial lizards with a curiously disjunct distribution.
This distinctive group also represents an ancient lineage, with recent phylogenetic
evidence suggesting it is the sister taxon to all remaining squamate reptiles. The genus
Dibamus contains approximately 20 southeast Asian species, and the only other known
dibamid populations, which collectively comprise the species Anelytropsis papillosus, are
found in western Mexico. Recent molecular systematic research has confirmed that
Anelytropsis is indeed a dibamid, but morphological conservatism within the family has
left detailed interrelationships unknown. We used DNA sequence data from one
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mitochondrial and five nuclear regions from several mainland and island Dibamus
species as well as Anelytropsis papillosus to obtain a phylogeny and clarify the
biogeographic history of the group. Surprisingly, Anelytropsis does not appear to be the
sister taxon of Dibamus. Instead, we find two major clades of dibamids, one comprising
taxa from the Malay Peninsula, New Guinea, and intervening islands, and another from
mainland southeast Asia; Anelytropsis belongs to this latter clade. We will discuss
potential biogeographic scenarios as well as taxonomic implications of our findings.

916Fish Ecology I, Pavillion East, Friday 24 July 2009

Eleonora Trajano', Maria Elina Bichuette?

"Instituto de Biociéncias da Universidade de Sdo Paulo, Sdo Paulo, Sdo Paulo State,
Brazil,*Departamento de Ecologia e Biologia Evolutiva, Universidade Federal de Sio
Carlos, Sido Carlos, Sdo Paulo State, Brazil

Population Ecology of Brazilian Subterranean Fishes: Patterns of Individual
Growth

The population ecology of Brazilian troglobitic (exclusively subterranean) fishes was
investigated by mark-recapture methods, revealing patterns that may be related to
extreme conditions of hypogean life. Our first studies, limited to the dry seasons,
pointed to two general patterns of individual growth in the cave habitat: highly
heterogeneous growth rates and a pronounced slow down in growth during dry periods
in caves subject to accentuated seasonality and a strong food shortage (e.g.
Trichomycterus itacarambiensis and Pimelodella spelaea). In these species, cases of negative
growth were frequent, resulting in mean growth rates tending to zero in the population.
Recently, long-term studies using permanent individual marks, as in Rhamdia enfurnada,
confirmed the pattern of growth in pulses, with almost all growth occurring during
rainy seasons. In a three-years long study, rates around 4 mm per month were recorded
for fish > 30 mm SL after a single rainy period, whereas maximum rates of 0.5 were
recorded during a single dry period, with mean rates between -0.16 (2006) and 0.35
(2007). Mean rates of 0.85 mm per month were estimated for fish recaptured after at least
one rainy season, representing an average value for the population. At the individual
level, growth appears to proceed in an accordion-like fashion, pointing to very high life-
spans. The highly heterogeneous individual growth, observed in all studied species even
during more favorable periods, indicates a variable ability to obtain food, associated to a
strongly heterogeneous distribution of food items, and may explain the exceptionally
large individuals occasionally found.
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75 Snake Reproduction Symposium, Grand Ballroom Il, Saturday 25 July 2009

Stanley Trauth', David Sever?

! Arkansas State University, State University, AR, United States,”Southeastern
Louisiana University, Hammond, LA, United States

Comparative Male Urogenital Anatomy of North American Colubroid Snakes

We examined the male urogenital anatomy of 38 species within five families
(Colubridae, Crotalidae, Dipsadidae, Natricidae, and Xenodontidae) of North American
colubroid snakes. We utilized macroscopic as well as microscopic investigational
techniques including macroscopic photography, light microscopy, and scanning and
transmission electron microscopy to elucidate the anatomy of posterior urogenital
structures (i.e., the ductus deferentia, ampullae ductus deferentia, ampullae ureteri,
ampullae urogenital papillae, and urogenital papillae). Complete serial histological
sectioning of posterior urogenital tracts in 25 species revealed that male colubroid
snakes fall into two anatomically distinct groups based upon the presence of ampullae
ureteri (characteristic of pitvipers) or ampullae urogenital papillae (characteristic of
colubrines). A single urogenital papilla or bilateral urogenital papillae exhibited one or
two orifices and varied both interspecifically and intergenerically. The genera
Cemophora, Coluber, Lampropeltis, Opheodrys, Pantherophis, Regina, Sonora, Tantilla, and
Virginia exhibited conspicuously prominent ampullae ductus deferentia. Transmission
electron microscopic analysis revealed that sperm associate closely with the highly
secretory ampullary epithelium of the ductus deferentia in the genus Pantherophis. This
urogenital study is the first to clarify an anatomical separation between viperid and
colubrine sperm storage structures in male snakes.

269Live -Bearing Fish Symposium, Grand Ballroom I, Sunday 26 Ju ly 2009
[oel Trexler

Florida International University, Miami, FL, United States

Population Dynamics and Control of Local Density of Three Poeciliid Species
in a Dynamic Landscape

Understanding the role of density dependent (endogenous) and density independent
(exogenous) factors in controlling population dynamics is a central challenge in
population ecology and has implications for management. We used 12-year time series
with five estimates per year (60 samples total) from 20 locations scattered over the
southern Everglades to estimate the contribution of density-dependent and density-
independent factors in controlling the dynamics of eastern mosquitofish, least killifish,
and sailfin mollies. Density-dependent factors were food limitation and predation and
density-independent ones were disturbance by marsh drying and habitat area.
Migration triggered by marsh drying was a factor in dynamics with an impact that
varied among species. We used response surface modeling to document nonlinear
components and time lags in population dynamics. Mosquitofish re-colonize rapidly
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following droughts and their dynamics were little affected by periodic drying; their
population dynamics were dominated by density-dependent factors over most of the
study area most of the time. In contrast, least killifish, and to less extent sailfin mollies,
took much longer to regain pre-drought densities and was well below asymptotic
density over much of the study area at any point in time. Thus, mosquitofish
experienced near asymptotic density much of the time over most of the study area,
while least killifish and sailfin mollies experienced expanding populations much of the
time. This contrast has implications for life history evolution in these species.

972 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Timothy Tricas', Kelly Boyle', Marc Lammers’

'Dept of Zoology and Hawaii Institute of Marine Biology, University of Hawaii at
Manoa, Honolulu, HI, United States,”Hawaii Institute of Marine Biology, University of
Hawaii at Manoa, Honolulu, HI, United States

Look Who is Talking! Remote Acoustic Monitoring of Hawaiian Coral Reef
Fish Behavior

Monitoring of sounds on coral reefs is a potential tool for assessment and management
of local fish populations. However, the identities of most acoustic fish species on coral
reefs are not known because of the high background noise caused by open circuit scuba,
and the brief duration or low intensity of most fish sounds. Two long-term acoustic
recorders were deployed at a depth of 20 m on two coral reefs with high species
diversity. These recorders collect five minutes of ambient sounds at hourly intervals
each day, and are retrieved periodically by divers for download of the acoustic data. We
also used closed circuit rebreather diving to record video and sonic behaviors of fish
near the recording site. From the videos we have identified 37 putative acoustic species
many of which produce multiple sound types during behaviors associated with intra
and interspecific aggression, feeding, courtship and spawning. Cluster analysis of
waveform correlations was used to identify acoustic clades among and within species.
Acoustic waveform templates were then constructed for different species and used to
screen sound files retrieved from the long-term recorders. Periodic acoustic activity was
identified for several species and confirms the potential to remotely characterize species-
specific diel, lunar and annual patterns of spawning, feeding and social interactions.

997 AES Functional Morphology Symposium, Grand Ballroom I, Friday 24
July 2009

Timothy C. Tricas, Ariel Rivera-Vicente, Josiah Sewell

University of Hawaii at Manoa, Honolulu, HI, United States

Heads-up Display of the Shark Electrosensory Array
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The ampullary electrosense of sharks and rays is used to detect weak electric fields from
prey, predators, mates and for orientation/navigation. However, the function and
spatial organization of the electrosensory array complex is poorly understood in relation
to detection of different stimulus forms. We compared the projection patterns of
electrosensory arrays in the Scalloped Hammerhead (Sphyrna lewini), Sandbar Shark
(Carcharhinus plumbeus), and brown stingray (Dasyatis lata) to assess possible divergent
and convergent functions. The superficial ophthalmic posterior (SOp) cluster of both
sharks contains the longest, most sensitive canals with primary projections in the
posterior lateral quadrants of the horizontal plane. In contrast, stingray SO canals are
short and reduced in number, with the long posterior lateral projections subsumed by
hyoid (HYO) canals. In the hammerhead shark, there was strong overlap in the
posterior lateral quadrant of buccal (BUC) and SOp canals. In the stingray, there was
overlap in the lateral direction among the BUC and HYO. Several patterns of
omnidirectional complementarity among cluster groups were also identified. The
superficial ophthalmic anterior (SOa) cluster in sharks, and SO and BUC in stingrays
contain short canals located anterior to the mouth best suited for detection of nearby
prey. The vertical sampling range is limited in the dorsoventrally flatted morphology of
the hammerhead cephalofoil and the stingray body compared to the fusiform shark, and
indicates reduced sensitivity to vertical electric fields. These shared and divergent canal
projection patterns are consistent with specialized functions for the electric detection of
prey and geomagnetic induced fields.

673 Amphibian Ecology I, Pavillion West, Saturday 25 July 2009

Daryl Trumbo', Amber Burgett’, Elizabeth Biro®, Jon Chase?, Jason Knouft'

1Saint Louis University, St. Louis, MO, United States,ZWashington University in Saint
Louis, St. Louis, MO, United States

Using GIS and Field Survey Data to Investigate the Abiotic and B iotic Factors
Regulating Local Assemblages of Pond Breeding Amphibians in Eastern
Missouri

The goal of this research is to examine the abiotic and biotic factors that potentially
regulate species richness in local assemblages of pond-breeding amphibians in eastern
Missouri. In particular, we investigated whether species within the pond-breeding
Anuran and Caudate groups respond to a similar array of environmental variables. We
also examined whether local or regional-scale environmental factors were more
important in determining the local assemblages of amphibians within ponds. In 2007
and 2008, we surveyed 103 ponds in eastern Missouri for amphibian species. During the
same time, we collected data on abiotic and biotic variables hypothesized to be
important in regulating the distributions of the study species. Regional-scale
environmental variables, primarily associated with temperature and precipitation, were
also assembled for each sampling location using GIS databases. We used a Boosted
Regression Tree (BRT) technique to investigate the relationships between the presence of
the study species and abiotic and biotic predictor variables. BRT models successfully
predicted the presence of six of nine pond-breeding amphibians in the study area,
including five anurans and one caudate. Results suggest that the presence of each
species is best predicted by a unique combination of local and regional-scale
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environmental variables within the study area. A qualitative assessment of predictor
variables for each species indicates that regional-scale variables may be more important
than local-scale variables in regulating the distributions of Anuran species that occur at
the edge of their geographic ranges in Missouri.

174 ELHS/LFC General Ichthyology II, Broadway 1&2, Saturday 25 July 2009

Katsumi Tsukamoto

Ocean Research Institute, The University of Tokyo, Tokyo, Japan

Ontogenetic Change of Buoyancy in Eel Leptocephali: An A daptation for Life
in the Ocean Surface Layer

Many planktonic organisms have adaptations such as floats or lighter substances to
obtain buoyancy to help remain in the surface layer of the ocean where primary
production occurs and food is most abundant. The almost totally transparent eel larvae,
called leptocephali, are a unique member of the planktonic community of the surface
layer, but their ecology and physiology are poorly understood. A comparative study
was conducted on the specific gravity of the larval stages of the Japanese eel and other
planktonic animals including 25 taxa of 7 phyla of marine invertebrates and 6 taxa of
leptocephali. The specific gravity values of the freshly caught marine invertebrate taxa
varied widely from 1.020 to 1.425, but leptocephali had some of the lowest values (1.028
to 1.043). Another study on the buoyancy of artificially cultured Japanese eel larvae
showed that live leptocephali had even greater buoyancies with specific gravities of
1.019 - 1.025 that were close to or lower than seawater, and their buoyancy showed
ontogenetic changes among eel eggs, leptocephali and glass eels. Leptocephali appear to
have a unique mechanism of buoyancy control using chloride cells all over their body
surface to osmoregulate the extracellular matrix of transparent gelatinous
glycosaminoglycans filling their bodies. This adaptation is likely important to help
remain in the surface layer where food is abundant, while being transparent for predator
avoidance. The ontogenetic change in buoyancy of Japanese eel eggs and larvae likely
enhances their larval survival, transport, and recruitment to freshwater habitats.

229 Herp Conservation Il , Grand Bal Iroom Il, Monday 27 July 2009

Tracey Tuberville', Terry Norton’, Travis Glenn’, Bradley Waffa*

1Savannah River Ecology Lab, Aiken, SC, United States, 2St. Catherines Island Wildlife
Center, Midway, GA, United States,’ University of Georgia, Athens, GA, United States,
4University of the South, Sewanee, TN, United States

Mating System In A Gopher Tortoise Population Established Through
Multiple Translocations: Apparent Advantage Of Prior Residence
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Population manipulations such as translocation are becoming increasingly important
tools in the management of rare and declining species. Evaluating the effectiveness of
such manipulations requires comprehensive monitoring of population processes,
including dispersal, survivorship, and reproduction. We investigated the mating system
of a translocated population of gopher tortoises (Gopherus polyphemus) established
through multiple releases, which occurred primarily during 1987-1994. During 2006-
2007, we sampled and genotyped 27 candidate males, 34 candidate females, and 121
offspring from 19 clutches at 5 polymorphic microsatellite loci to determine the relative
frequency of multiple paternity and to estimate individual reproductive success.
Multiple paternity was detected in 57% of clutches genotyped, and females of single-sire
clutches and females of multiple-sire clutches were of similar size. Reproductive success
varied among male tortoises, and successful sires were significantly larger than males to
which no offspring were attributed. Among successful sires, previously established
males sired a disproportionate number of the offspring sampled, despite being
significantly smaller than subsequently released males. The high variance in individual
reproductive success and the apparent reproductive advantage associated with prior
residence observed in this gopher tortoise population has important implications for the
design of future translocation studies.

305Poster Session lIl, ExhibitorOs Hall, Sunday 26 July 2009

Tracey Tuberville', James Westervelt’, John Macey®, Larry Carlile’

'Savannah River Ecology Lab, Aiken, SC, United States,”US Army ERDC, Champaign,
IL, United States, *Fort Stewart Army Installation, Ft. Stewart, GA, United States

Using Individual Behavior -Based Modeling to Predict Long -term Viability of
Gopher Tortoise Populations on Ft. Stewart Military Installation, Georgia

The presence of rare species on military installations requires the Department of Defense
to simultaneously manage land to support natural resource stewardship and military
training and testing. Gopher tortoises (Gopherus polyphemus) occur on at least 19 military
installations throughout the southeastern U.S. At Ft. Stewart (GA), new training areas
are likely to be developed to meet increased training demands, resulting in relocation of
tortoises within the installation. In addition, Ft. Stewart expects to serve as a recipient
site for tortoises displaced from elsewhere in the species' range. Therefore, there is a
need to identify potential recipient sites that promote the long-term persistence of the
species on the installation while maintaining military readiness. Complete life history
data for the gopher tortoise are lacking, but the species' natural history and individual
behavior are well-characterized. Using this literature, we have developed a spatially
explicit individual behavior model (IBM) for gopher tortoises using the program
NetLogo and we will illustrate how we apply it using spatially-explicit data from Ft.
Stewart to: 1) evaluate habitat suitability across the installation, 2) identify unoccupied
or under-occupied habitat, 3) prioritize potential recipient sites for displaced tortoises,
and 4) predict which patches are likely to contribute to long-term metapopulation
dynamics. Our approach links the behavioral responses of individuals with the likely
population- or metapopulation-level consequences and our results will be used by Ft.
Stewart resource managers to meet the often conflicting missions of land stewardship
and military training.
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961 Fish Ecology lll, Pavillion West, Monday 27 July 2009

J[ason Turner
University of Hawaii at Hilo, Hilo, HI, United States

Feeding Ecology of Eleotris sandwicensis and Xenoconger fryeri Found in
Hawaiian Anchialine Ponds: A Possible Paradox

Anchialine ponds are characterized by lack of surface connection to the sea, yet have
measurable salinities, damped tidal fluctuation, and are limited to porous substrates like
recent lava flows. Although distributed globally, ponds are restricted to the subtropics
and tropics, are few in number, and are confined within the United States to the
Hawaiian Islands. Hawaiian anchialine ecosystems are dominated by hypogeal shrimps
(typically Halocaridina rubra), frequently occurring in concentrations exceeding hundreds
of individuals per square meter. Typically, fishes identified in anchialine ponds are
juvenile marine species that were introduced into ponds intentionally or during storm
events. Therefore, identification of pond-dwelling fish are thought to signal the lack of
hypogeal shrimp, and possibly pond degradation. Here I describe feeding ecology of
two fishes [Eleotris sandwicensis (Hawaiian sleeper) and Xenoconger fryeri (Fryer's false
moray)] rarely found in anchialine ponds. E. sandwicensis and X. fryeri, along with
specimens of pond flora and fauna were collected from six anchialine ponds on Hawaii
Island in 2006 and 2007. These fishes were found colonizing pristine anchialine ponds
with exceedingly high H. rubra abundances, perhaps indicating a paradox. Stable
isotope analyses (! BC, 1®N) and gut contents revealed that fishes were feeding upon H.
rubra, although larger, more substantial shrimp and prawns were available in large
quantities. These data appear to refute the claim that fishes cannot occur in pristine
ponds, rather that these species (rarely found in other pond systems), may be
sustainable in climax anchialine pond ecosystems whereas introduced marine species
degrade them.

764 Fish Phylogeography, Pavillion West, Sunday 26 July 2009

Thomas Turner', Dominique Alo', William Matthews’

"University of New Mexico, Albuquerque, NM, United States,*University of Oklahoma,
Norman, OK, United States

Phylogeography of the Orangebelly Darter

We studied phylogeography of the orangebelly darter, Etheostoma radiosum, over its
geographic range in the Ouachita highlands of southwestern Arkansas and southeastern
Oklahoma, USA. Analyses focused on uncovering evolutionary forces that shaped
present-day distributions of three subspecies, with emphasis on evaluating concordance
of haplotype divergence in the mitochondrial (mtDNA) control region and
morphological variation. A mtDNA genealogy, derived from nucleotide sequence data,
indicated monophyletic Blue and Little River clades that differed from remaining clades
by nine and six substitutions, respectively. Samples from the Kiamichi and Ouachita
Rivers shared a common haplotype, but unique haplotypes were also identified at lower
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frequency within each basin. Clear Boggy and Washita River samples shared a common
haplotype that differed by one substitution from the common Kiamichi-Ouachita
haplotype. Blue and Little River populations were isolated from the remainder of E.
radiosum earliest in evolutionary time, followed by more recent divergence of Clear
Boggy and Washita systems from the Kiamichi and Ouachita rivers. Morphological
divergence and subspecific designations are mostly concordant with findings of the
molecular analysis. Recognition of a distinct Little River form appears warranted.

694 Fish Ecology I, Pavillion West, Monday 27 July 2009
Jason T. Turnure, Kenneth W. Able, Thomas M. Grothues

Rutgers University, Institute of Marine and Coastal Sciences, New Brunswick, NJ,
United States

Effects of Reproductive Phenology on Habitat Use and Movement in Weakfish
(Cynoscion regalis): Observations from a Small New Jersey Estuary Using
Acoustic Telemetry

A critical component of delineating essential fish habitat is the identification of areas of
reproduction. Observing fish habitat use and movement patterns in relation to
spawning phenology should be considered an important step towards elucidating these
crucial habitats. In weakfish (Cynoscion regalis), spawning is generally restricted to the
late spring and summer months (May-August) in both coastal and estuarine systems.
Our objective was to contrast the broad-scale patterns of habitat use and movement in
weakfish during and after the spawning season in a small, relatively undisturbed
estuary (Great Bay-Mullica River, New Jersey.) Over two reproductive seasons in 2007
and 2008, fifty-nine weakfish (273-864 mm) were sexed (presence or absence of
drumming) and internally tagged with acoustic transmitters (Lotek, Inc.) These were
monitored with 1) a gated array of continuously recording wireless hydrophones to
detect fish movement into and out of the estuary as well as upriver into mesohaline
habitats and 2) weekly sampling using mobile tracking methods to determine fine-scale
habitat use patterns. Estuarine residency was observed for a majority of tagged fish
from spring through summer. We also examined seasonal changes based on shifts in
home range; site fidelity; and water quality preferences. Our preliminary data indicates
that local site fidelity within the estuary was common during the spawning season, with
higher rates of movement and broader ranging behavior occurring during the post-
reproductive season. Although not considered an estuarine-dependent species, seasonal
utilization of estuaries suggests the important role that these habitats play in the life
history of weakfish.
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924SSAR SEIBERT CONSERVATION AWARD , Galleria North, Friday 24
July 2009

Thomas Tyning', Anne Stengle’

'Berkshire Community College, Pittsfield, MA, United States,*University of
Massachusetts, Amherst, MA, United States

Movements of the Eastern Ratsnake ( Pantherophis alleghaniensis) in an Urban
Setting at the North eastern Edge of its Geographic Range

The eastern ratsnake (Pantherophis alleghaniensis) is widespread across the eastern United
States and southern Canada. In New England, is reaches the northern edge of is
geographic range in Massachusetts where it is listed as an endangered species. This
study was initiated as part of a rare species survey required by state regulation in
response to a proposed roadway development project. Thirty-one different adults and a
single neonate ratsnake were located between May 2007 to April 2009. Beginning in the
summer of 2007 through to the present, 13 adult ratsnakes are being followed using
radio telemetry at a site in western Massachusetts. Just under 1000 locations provided
data on habitat selection, home ranges, population and natural history, which are the
primary points of this study. Nine of the 13 snakes followed or crossed the proposed
roadway, two crossed existing roads multiple times, and four spent significant time on
or near roadside edges. There were no known road mortalities of the snakes that were
monitored. Estimating long-term survival of this population will require careful analysis
of movement data over several years to determine what habitat elements are especially
important to individuals in this endangered species population.

129Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Shem Unger, Rod Williams

Purdue University, Department of Forestry and Natural Resources, West Lafayette, IN,
United States

Ecology and Genetics of the Eastern Hellbender

The eastern hellbender (Cryptobranchus alleganiensis alleganiensis) is a large paedamorphic
salamander experiencing population declines throughout its range. Causes for declines
across the U.S. include habitat destruction, degradation, and illegal harvesting. In
Indiana, hellbenders are critically endangered and restricted to small areas located
within the Ohio River drainages. Little is known about the reproductive status,
population demography, or genetic composition of eastern hellbenders in Indiana. We
will use a combination of field sampling, simulation modeling, and molecular tools to
investigate the ecology and genetics of eastern hellbenders in Indiana. Life history data
collected during the field component of this project will be used to develop a stage-
structured life history model and assess long-term population viability. Questions
regarding habitat quality and food availability will be evaluated by extensively
sampling and comparing benthic macro-invertebrate communities from within Indiana
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and neighboring states. We will develop a suite of hypervariable genetic markers
(microsatellites) to indirectly assess population size and gene flow as well as levels of
genetic variation and structure at local and regional scales. By utilizing this combination
of approaches, we will address questions that were previously intractable and thus
further our knowledge of hellbender ecology.

652 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009

Peter Unmack', Mark Adams®, Chris Hardy’, Diana Hartley®, Gerald Allen®,
Jerald Johnson'

IBrigham Young University, Provo, UT, United States, 2South Australian Museum,
Adelaide, SA, Australia,>*CSIRO, Canberra, ACT, Australia, *“Western Australian
Museum, Perth, WA, Australia

Phylogeny and Species Boundaries within the Catfish Family Plotosidae

Plotosid catfishes are unusual within Siluriformes in that they are only one of two
families with marine representatives. As currently defined the family has 9 genera and
~40 species. Five of those genera are restricted to freshwaters in Australia and New
Guinea, while the remaining four genera are marine. Of the marine genera, all but one is
by and large restricted to seas around Australia and New Guinea. The last marine
genus, Plotosus is extremely widespread, occurring from South Africa to Japan to
Australia. We reconstructed phylogenetic relationships within the family based on
nearly all freshwater species and all of the genera except Euristhmus which was
unavailable to us. We sequenced ~5,700 bp from mitochondrial DNA plus two nuclear
genes, 185 (~1800 bp) and RAG1 (~1000 bp). Results suggest that the family was
originally marine, with an invasion into freshwaters. Most genera were resolved as
monophyletic, except for one species in Porochilus which came out within Neosilurus, one
species of Tandanus formed an independent lineage and the genus Plofosus was not
clearly resolved. We had broad geographic coverage of Australian freshwater species to
assess species boundaries using allozyme electrophoresis and the cytochrome b gene.
The most widespread species, Neosilurus hyrtlii appears to consist of as many as four
species, while N. pseudospinosus maybe separated into two species. We also support the
previous recognition of two undescribed species in the genus Tandanus. The remaining
species all showed levels of variation consistent with their current designations.
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794 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009
Josef Uyeda', Mike Pfrender?, Stevan Arnold'

'Oregon State University, Corvallis, OR, United States,”Utah State University, Logan,
UT, United States

Evolving Across the West: Phenotypic Evolution and Secondary Contact in the
Thamnophis elegans Complex

The complicated phylogeographic structure of the western terrestrial garter snake
(Thamnophis elegans) suggests that repeated instances of range expansion, contraction
and secondary contact have played an important role in the radiation of the western
garter snakes. Our cytochrome b phylogeny reveals that T. elegans is paraphyletic and
polyphyletic with respect to several other species of Thamnophis. We also identify several
instances of discordance between the phylogeny and current subspecific designations
based on phenotype. While species-level changes may eventually be required, it is
important to examine secondary contact zones before making such taxonomic changes.
One such contact zone occurs between the mountain garter snake (T. elegans elegans) and
the wandering garter snake (T. elegans vagrans). These two subspecies meet and
hybridize at several locations along a longitudinal suture zone that spans several
hundred miles from central California north into Oregon. In southern Oregon,
populations gradually transition in phenotype across a broad introgression zone. These
populations possess unique phenotypic characters and have previously been recognized
as a distinct subspecies, T. elegans biscutatus. In contrast, the central California contact
zone is quite narrow and represents a typical tension zone between two phenotypically
distinct subspecies. These two contact zones illustrate that different phenotypic and
evolutionary outcomes are possible depending on the nature of the contact zone. We
present a combined analysis of quantitative traits and genetic markers to examine the
effect of different environmental contexts on the evolutionary outcomes of secondary
contact between the two lineages.

787Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009; ASIH
STOYE AWARD ECOLOGY & ETHOLOGY

Elyse Vaccaro

Oregon State University, Corvallis, OR, United States

Pheromone Signaling System Modulates Female Receptivity in a Plethodontid
Salamander

Female sexual receptivity is a behavior at the crux of mechanistic and evolutionary
perspectives of reproductive behavior. Recent work addressing receptivity has
established that plethodontid salamander courtships show a reduced time to
insemination when the female has received male pheromone. Pheromones are delivered
during courtship when the male repeatedly taps his pheromone-producing chin gland
on the female's nares. Pheromones enter the nasal cavity and are shunted to the
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vomeronasal organ (VNO). This VNO-initiated pathway transmits pheromonal
information to sites in the brain known in other vertebrates to be involved in endocrine
regulation and modulation of sexual behavior. I investigated three candidate
mechanisms by which male pheromones may augment receptivity in Plethodon shermani
females: 1) by influencing a non-specific state of placidity (or stimulation), 2) by
enhancing a central state of sexual motivation, or 3) by affecting specific sensorimotor
integration mechanisms in individual sensory modalities. Females treated with
pheromone were assayed for enhanced response to visual and olfactory cues (both male-
and food-related), as well as differences in heart rate, general locomotor activity, startle
response, and foraging activity. Pheromones enhanced female response to sexual (male)
olfactory cues and inhibited feeding activity. Female response to pheromone is likely
mediated by multiple sensory systems: a diversity of signals is present in pheromone
secretions and even the major components of P. shermani pheromone encompass
multiple isoforms. Investigating the proximate aspects of a signal-response system may
provide insights into how the perception of a chemical signal can induce changes in
behavior.

789Poster Session |, ExhibitorCs Hall, Friday 24 July 2009; ASIH STORER
HERPETOLOGY AWARD

Elyse Vaccaro

Oregon State University, Corvallis, OR, United States

Male Courtship Pheromones Modify Specific Female Behaviors in a
Plethodontid Salamander

Female sexual receptivity is a behavior at the crux of mechanistic and evolutionary
perspectives of reproductive behavior. Recent work addressing receptivity has
established that plethodontid salamander courtships show a reduced time to
insemination when the female has received male pheromone. Pheromones are delivered
during courtship when the male repeatedly taps his pheromone-producing chin gland
on the female's nares. Pheromones enter the nasal cavity and are shunted to the
vomeronasal organ (VNO). This VNO-initiated pathway transmits pheromonal
information to sites in the brain known in other vertebrates to be involved in endocrine
regulation and modulation of sexual behavior. I investigated three candidate
mechanisms by which male pheromones may augment receptivity in Plethodon shermani
females: 1) by influencing a non-specific state of placidity (or stimulation), 2) by
enhancing a central state of sexual motivation, or 3) by affecting specific sensorimotor
integration mechanisms in individual sensory modalities. Females treated with
pheromone were assayed for enhanced response to visual and olfactory cues (both male-
and food-related), as well as differences in heart rate, general locomotor activity, startle
response, and foraging activity. Pheromones enhanced female response to sexual (male)
olfactory cues and inhibited feeding activity. Female response to pheromone is likely
mediated by multiple sensory systems: a diversity of signals is present in pheromone
secretions and even the major components of P. shermani pheromone encompass
multiple isoforms. Investigating the proximate aspects of a signal-response system may
provide insights into how the perception of a chemical signal can induce changes in
behavior.
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681 Poster Session I, ExhibitorOs Hall, Saturday 25 July 2009

Jessena Valdez, Yadira Hinojosa, Teresa Muniz, Frederic Zaidan III

University of Texas-Pan American, Edinburg, TX, United States

Does Thermal Variation Translate into Variation in Growth? A Test Using
Nerodia rhombifer as a Model

The effects of temperature on many physiological processes have been well studied, but
the effects of thermal variability have received less attention. To address this issue for
an energetically demanding process (growth) we used a common and locally abundant
snake species, the diamondback water snake. We assigned 99 neonates from five litters
to one of three thermal treatments that averaged 26C under a 12L:12D photoperiod
regime: TO (26C across the photocycle), T2 (24C during scotophase and 28C during
photophase), and T4 (22C during scotophase and 30C during photophase). After an
initial weighing and measuring, snakes ate an average relative prey mass of 13% weekly
for 16 weeks. After the final weighing and measuring, we randomly reassigned the
snakes to three new thermal treatments and repeated the experiments for 16 weeks at an
average relative prey mass of 29% weekly. Repeated measures analyses of covariance
(with initial mass and SVL as the covariates) and Tukey post-hoc tests revealed that the
high resource treatment yielded significantly higher growth rates (both mass and length;
all P < 0.0001) than the low resource treatment and that the temperature treatment with
no variation yielded significantly higher growth rates (again, both mass and length; all P
< 0.0294) than the two variable ones (which were not different from each other).
Decreases in physiological performance at lower temperatures are apparently not
compensated for by increases at higher temperatures and may have important
implications for ectotherms in the field.

277 Poster Session II, ExhibitorOs Hall, Saturday 25 July 2009
Nicholas VandenBroek

Southeastern Louisiana University, Hammond, LA, United States

Microhabitat use of Herpetofauna in Bottomland Hardwood Forests of
Atchafalaya National Wildlife Refuge

The Atchafalaya River Basin, a distributary of the Mississippi River, contains the largest
contiguous area of bottomland hardwood forest in North America encompassing an
area of roughly 5,670 square kilometers (Hupp et al. 2008, Kelso et al. 1997). This alluvial
floodplain basin is characterized by seasonal flooding occurring during early spring and
late winter resulting in an ever-changing interface between mesic and xeric areas. The
duration and amount of water inundating this system causes seasonal microhabitat
variation. These changes result in shifts of alpha diversity within a community as a
result of species response to changing habitat. This project aims to: 1) characterize the
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herpetofaunal community of bottomland hardwood forests through use of drift fence
arrays and 2) to understand relationships between herpetofauna and microhabitat use in
bottomland hardwood forests.
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25 Poster Session I, ExhibitorOs Hall, Saturday 25 July 2009

Geraldine Vander Haegen, Lee Blankenship

Northwest Marine Technology, Inc, Tumwater, WA, United States
Using Visible Implant Elastomer to Tag Rare Species

Visible Implant Elastomer (VIE) tags are injected beneath transparent or translucent
tissue and remain externally visible. Visible Implant Elastomer is a biocompatible,
medical-grade material that has been widely applied to many species of fish,
cephalopods, crustaceans, reptiles, and amphibians and are often suitable for animals
that are too small for other tagging methods. Visible Implant Elastomer is most often
used for batch tagging, but individual coding can be achieved by combining tag colors
and locations. Because it has little effect on the host and can be used in small specimens,
VIE is gaining widespread acceptance as a method for identifying endangered and rare
species. We survey some of the ways VIE tags are used with rare species to gather basic
biological information about their life cycle (e.g. seahorses in Australia), habitat use (e.g.
bullhead in Belgium, desert pupfish in the USA), growth rates (e.g Coloradao squawfish
in the USA) and population sizes (e.g. tui chub in the USA). In restocking programs, VIE
has been used to distinguish stocked animals from their naturally occurring
counterparts (e.g. blue crab, boulder darters, pallid sturgeon, and Rio Grande silvery
minnow in the USA; leopard frogs in Canada) and to evaluate the success of
supplementation hatchery programs (spring Chinook in the USA). Observations of
tagged animals have given new insights into their behavior (e.g. seahorses in Australia).

735Amp hibian Ecology |, Pavillion West, Saturday 25 July 2009

Robin Van Meter', Joel Snodgrass’, Christopher Swan'

IUniveristy of Maryland, Baltimore County, Baltimore, MD, United States, *Towson
University, Towson, MD, United States

Road Deicers and Gray Treefrogs: Unexpected Interactions in Pond Food
Webs

Freshwater salinization is an ongoing concern in northern latitudes where road deicers
are applied in excess during the winter and spring months. Emerging data is showing
that road salt has a high residence time, especially in urban areas, such that it is
mobilized in pond habitats even during summer months. This study was designed to
evaluate the direct and indirect effects of road salt on tri-trophic interactions in pond
food webs. In May 2008, forty 600-L polyethylene mesocosms were filled with tap water
and inoculated with algae and zooplankton. Using a 2x2x2 factorial design, 20
mesocosms received salt (645 mg/L Cl-), 100 gray treefrog tadpoles (Gosner 25), and /or
2 Dytiscid beetle predators. Periphyton, phytoplankton and zooplankton were
measured weekly for 10 weeks. Upon metamorphosis, gray treefrogs were weighed,
and all remaining tadpoles were staged and weighed. Tadpoles reared in the salt
treatments metamorphosed both significantly faster and larger than those reared in non-
salt treatments. Salt had negative direct and indirect effects on zooplankton, positive
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direct effects on both periphyton and phytoplankton resources, and negative indirect
effects on phytoplankton in the presence of tadpoles. Differing from the expectations
outlined by the widely accepted Wilbur-Collins model, gray treefrog development
departed from the standard tradeoff between size at and time to metamorphosis. Road
salt may induce physiological changes in tadpoles or a shift in algal resources. While
common pollutants such as road deicers are known to have direct effects on taxa, the
indirect effects can be pronounced, even at relatively low levels.

114 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Mikal van Oene’, Eric Suarez', Akiyele Akiwumi', Gerald Johnston', Joseph
Mitchell?

'Santa Fe College, Gainesville, FL, United States, ’Mitchell Ecol Research Service,
Gainesville, FL, United States

Invasive Cuban Treefrogs on a North Florida Urban Campus: Preliminary
Results on Population Fluctuations and Effects on Native Hylids

Discovery of the predatory Osteopilus septentrionalis in Oct 2008 on an urban college
campus in Gainesville, FL, allowed us to evaluate the effects of this invasive on native
hylids. We installed pairs of 1 m high PVC pipes (2.54 in and 5 dia cm) every 10 m
around each of the 10 wetlands (210 stations) to test the hypothesis that native hylids are
not affected by O. septentrionalis. Our hypothesis was tested preliminarily in an
unplanned natural experiment in Jan 2009. We obtained frog body and
ambient temperatures on two mornings following -7.8 to -7.3°C local temperatures. Of
the 8 O. septentrionalis found, 6 were dead (-3.0 to 0.8°C) ; t, of the two living frogs were
1.2 and 4.0°C. One large female with a tb of -2.6 was found dead 2 days later. Recapture
rates of frogs marked in Nov-Dec 2008 and registered in Feb-March 2009 were 17% for
O. septentrionalis, 13% for H. cinerea, and 36% for H. squirells. Numerically, O.
septentrionalis declined from 53 in Nov-Dec to 35 in Feb-March. In contrast, native hylids
increased after Jan: 31 to 51 for H. cinerea, and 42-128 for H. squirella. Conclusions: O.
septentrionalis populations in northern Florida likely fluctuate cyclically, cold winter
temperatures will influence the northern limit of this hylid and influence the cycles, and
reduction in O. septentrionalis numbers appears to cause a positive numerical response in
the two native hylids.
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310General Herpetology, Galleria South, Sunday 26 July 2009

Fernando Vargas-Salinas, Adriana Dorado-Correa, Adolfo Amézquita

Graduate Program in Biological Sciences, University of Los Andes, Bogota DC,
Colombia

Abiotic Noise Explains Intraspecific Divergence in Advertisement Calls of
Ranitomeya bombetes (Anura: Dendrobatidae)

Noise from streams and waterfalls has been proposed as a selective force that
evolutionarily shaped signal traits in species with acoustic communication, but
empirical evidence directly supporting this hypothesis is still scarce. Males of the frog
Ranitomeya bombetes (Dendrobatidae) were found calling away from streams in cloud-
forested habitats of the Colombian Andes but strongly associated to streams in a
historically xeric habitat. To test whether these frogs evolved auditory signals that better
contrast against the background noise produced by streams; we studied geographic
variation in call traits, acoustic environment, microclimatic conditions, and habitat use.
Frogs associated to streams call at higher frequencies than other frogs. Variation in call
frequency was not explained by either distance between populations or by pleiotropic
effects, since body size is not related with call frequency. Ambient temperature
increased and humidity decreased with the distance from the stream (up to 20 m) in the
xeric-habitat population but not in the populations inhabiting cloud forests. The spatial
distribution of individuals suggests that R. bombetes colonize xeric habitats through
gallery forest alongside streams, thereby confronting masking interference by abiotic
noise. Our data support the hypothesis that individuals of R. bombetes from xeric habitats
reduce masking interference of auditory signals by calling at higher frequencies and
indicate that streams noise may promote intraspecific divergence in the advertisement
call of R. bombetes.

17 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009

Richard Vari, Carl Ferraris, Jr.

Smithsonian Institution, Washington DC, United States

The Neotropical Whale Catfishes; Unknown Divers ity and Consequences of
Phylogenetic Studies

Catfishes of the family Cetopsidae (the Whale Catfishes) were analyzed in parallel
phylogenetic and revisionary studies. The revisionary analysis revealed a pronounced
degree of undetected species level diversity in the genus. Causes for the situation are
summarized and the recent changes in practices that complicate such studies are
discussed. The implications for the continued recognition of highly distinctive species in
more generalized groups are detailed.
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420Poster Session II, ExhibitorOs Hall, Saturday 25 July 2009

Tiago Vasconcelos', Tiago Santos', Denise Rossa-Feres?, Célio Haddad'

1Sao Paulo State University, Rio Claro, SP, Brazil, 2Sao Paulo State University, Sao Jose
do Rio Preto, SP, Brazil

Spatio-Temporal Distribution of Tadpoles (Amphibia, Anura) in a Seasonal
Dry Tropical Forest from Southeastern Brazil

In the present study we determined spatial and temporal distribution of tadpoles in six
breeding habitats from Morro do Diabo State Park (MDSP), southeastern Brazil. Then,
we tested whether the occurrence of tadpoles in each breeding habitat is different from a
null model of random placement of species in those habitats. We tested whether tadpole
occupancy in breeding habitats is organized according to different ecomorphological
guilds of tadpoles, and we analyzed spatial partitioning of tadpoles among breeding
ponds by using similarity analysis. For temporal distribution we analyzed temporal
partitioning of tadpole occurrence along one year also by using similarity analysis, and
we assessed what climatic variable better predicts tadpole temporal occurrence at the
MDSP region, using regression analysis. Among tadpoles from 19 anuran species,
distribution was different from a null model, but co-occurrence patterns did not differ
among different guilds of tadpoles in the breeding habitats analyzed. On the other hand,
breeding habitats with similar hydroperiods had similar species composition, which
may be related to the pattern of reproduction of species. Among three climatic variables
analyzed (rainfall, temperature, and photoperiod), temporal occurrence of monthly
tadpole richness was only correlated with rainfall. Most species occurred only during
the months of rainy season, where overlap occurred within three groups of species.
Thus, temporal distribution seems not to be an important mechanism in species
segregation at the MDSP, where the dry season is pronounced. In this case, spatial
partitioning tends to be more important for species coexistence.

143AES GRUBER AWARD | , Parlor ABC, Thursday 23 July 2009
Jeremy ]. Vaudo, Michael R. Heithaus

Florida International University, Miami, FL, United States

Foraging Ecology of a Nearshore Australian Batoid Community Inferred from
Stable Isotopic Analysis

Shark Bay, Australia, supports a diverse batoid fauna that show a high degree of spatial
overlap. To explore whether these species are engaged in interspecific competition and
how they might partition resources, we examined the foraging ecology of six batoids
using stable isotope analysis. Delta 13C values indicate all species feed predominantly
from a seagrass-based food web. Despite considerable overlap in delta 15N values
obtained from all species, interspecific differences were detected. Himantura fai and
Glaucostegus typus are slightly elevated in 15N compared to the other the species,
suggesting that they feed at a higher trophic level, while Aetobatus narinari has lower
delta 15N values compared to all other species. Examination of stomach contents
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suggests that similar delta 15N and 13C values are the result of similar diets. Over the
size ranges examined, H. fai, Pastinachus sephen, and G. typus displayed relationships
between size and both delta 15N and 13C values, suggesting ontogenetic shifts in diet.
Glaucostegus typus tended to become less enriched in 13C and more enriched in 15N as
length increased. Himantura fai and P. sephen displayed the opposite pattern with larger
individuals more enriched in 13C and less enriched in 15N. With the exception of A.
narinari, there is little evidence that Shark Bay's batoid species are partitioning food
resources. Lack of resource partitioning could be the result of the high productivity of
Shark Bay's seagrass beds (i.e., resources are not limiting) and population regulation
occurring at life history stages not feeding on the flats we studied.

857 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Jason Vaughan', Selina Heppell', Sheryan Epperly”

'Oregon State University, Corvallis, OR, United States,’NOAA, NMFS-SEFSC,
Miami, FL, United States

Analysis Of Loggerhead Sea Turtle Juvenile And Subadult Length
Distributions Over Time: Combining Data Sets To Identify Patterns Of
Population Change

Analyzing trends of nests and adult females is insufficient to determine the overall
status of a sea turtle population, due to the 25-30 year time lag between hatching and
maturation. For example, while nest counts of the threatened loggerhead sea turtle
(Caretta caretta) on Peninsular Florida - the NW Atlantic’s largest subpopulation -
declined to one-half of their peak in 1998, catch rates of juvenile turtles in North
Carolina increased an average of 13% year” and in Florida increased an average of 11%
year". To better understand this population and its demographic shifts, we examined
length frequency data and catch rates of neritic turtles collected from 1980-2007 at 4 sites
ranging in the southeast US (n=10,496). All datasets showed a similar pattern in length
distributions over time, which provides compelling evidence that the data are revealing
true population change. While juvenile catch rates were increasing, there was an
increase in median size of juveniles and a decrease in the proportion of small juveniles.
The shift in median size coupled with the increased catch rates indicates that there is a
large cohort of turtles that should reach maturity in the next decade. Changes in size
distributions through time could indicate changes in recruitment or size at recruitment,
survival rates, or behavior. The shifts we observed, coupled with a stochastic growth
curve developed using skeletochronology growth data collected in North Carolina
(n=92), will help us assess overall population status more completely and potentially
make cautious predictions about future population trends.
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49 Amphibian Pathogen Ecology, Broadway 1&2, Thursday 23 July 2009

Matthew Venesky', Matthew Parris’, Ronald Altig’

"The University of Memphis, Memphis, TN, United States,*Mississippi State
University, Mississippi State, MS, United States

Pathogenicity of Batrachochytrium dendrobatidis in Larval Ambystomatid
Salamanders

Chytridiomycosis is a disease of amphibians caused by the fungus Batrachochytrium
dendrobatidis (Bd) and has contributed to the decline of amphibians. Considerable
progress has been made in understanding the host-pathogen ecology of Bd in larval
anurans, yet little is known about how Bd affects larval salamanders. Because the
structure of keratinized jaw sheaths in Ambystoma larvae have not been thoroughly
documented, we first described the structure in four species of larval Ambystoma. We
then conducted a laboratory experiment to test if Bd affects growth and developmental
rates of larval A. opacum. We observed keratinized jaw sheaths in all four species of
Ambystoma, but the sheath was not present in all individuals. In our exposure
experiment, none of the A. opacum whose mouthparts were screened for Bd tested
positive nor was there an effect of Bd on larval life history responses. We are uncertain
why larval A. opacum are not susceptible to Bd, given that we observed keratinized jaw
sheaths in this species. One possible explanation is that larval Ambystoma jaw sheaths
may differ in structure or keratin type so that Bd may not be able to successfully infect
them. Alternatively, Bd infections could have been restricted to the feet (not tested for
Bd in this study), where keratinized tissues are present in Ambystoma larvae.
Additionally, it is possible that larval A. opacum are resistant to Bd infections.

474Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Drdusio Véras', Ilka Branco? Fabio Hazin? Catarina Wor?, Mariana Tolotti'

"Universidade Federal de Pernambuco, Recife, Pernambuco, Brazil, *Universidade Federal
Rural de Pernambuco, Recife, Pernambuco, Brazil

Reproductive Biology of the Pelagic Stingray, Pteroplatytrygon violacea, in the
Southwestern Atlantic Ocean

The pelagic stingray, Pteroplatytrygon violacea, the only member of the Dasyatidae family
with an entirely pelagic behavior, has a worldwide distribution with highest
abundances in tropical and subtropical regions. The species has been reported as an
important bycatch of the tuna longline fisheries throughout the world. In the present
work a total of 367 specimens, 137 females (37.3%) and 230 males (62.7%), were
examined, with a view to study their reproductive biology. The specimens were
collected between October 2005 and January 2008, by observers onboard of Brazilian
commercial longliners. The disc width (DW) ranged from 34.0 to 59.6 cm, for females,
and from 34.0 to 59.6 cm, for males. Females were classified as immature (n= 30; 22.4%);
maturing (n= 41; 30.6%); pre-ovulatory (n= 25; 18.7%); pregnant in early gestation (n=
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14; 10.4%); pregnant in mid gestation (n= 8; 6.0%); pregnant full term (n= 2; 1.5%);
postpartum (n= 4; 3.0%); and resting (n= 10; 7.5%). For the 24 (17.9%) pregnant females
the DW ranged between 46.0 and 60.8 cm. The monthly distribution of the reproductive
stages does not indicate a clear seasonality for the reproductive cycle of the species.
Ovarian vitellogenesis seems to happen simultaneously with gestation, indicating that
females are ready to ovulate close after parturition. Size at first sexual maturity was
estimated at around 45 cm DW for females, and at or below 34 cm for males, since all
sampled specimens were equal or larger than this size and were all already mature.

431 AES Reproduction & Genetics, Galleria South, Saturday 25 July 2009

Ana Verissimo, Jan McDowell, John Graves

Virginia Institute of Marine Science, Gloucester Point, VA, United States
Worldwide Population Structure of the Spiny Dogfish Squalus acanthias

The spiny dogfish Squalus acanthias is a small, coastal squaloid shark that occurs in cold
temperate waters of the Atlantic and Pacific oceans. It is also a heavily exploited
resource in several regions along its range. The antitropical distribution of this species
and its habitat preferences suggests that warm, tropical waters may act to isolate
populations on the northern and southern hemispheres. However, long distance
migrations along potentially suitable cold-temperate coastal areas, such as those
reported between the east and west coasts of the North Atlantic and North Pacific, may
connect populations at considerable geographic distances. To elucidate the worldwide
population structure of the spiny dogfish, individuals collected from throughout the
species' range (except South Africa) were genotyped at eight nuclear microsatellite loci
and sequenced at the mitochondrial ND2 locus. Both types of molecular markers
revealed strong divergence between North Pacific collections and those taken from the
rest of the species' range. In addition, microsatellite loci detected small but significant
differences between North Atlantic collections and those from all southern hemisphere
locations. These data suggest that spiny dogfish comprise at least three genetic stocks:
North Pacific, North Atlantic, and southern hemisphere. The magnitude of the genetic
differences among regions suggests that North Pacific spiny dogfish have been isolated
for a relatively long period of time, while gene flow between the North Atlantic and
southern hemisphere fish seems to have been limited only recently.
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136 ELHS/LFC Connectivity Symposium I, Grand Ballroom |, Thursday 23 July
2009

Russ Vetter
NOAA Fisheries Southwest Fisheries Center, La Jolla, CA, United States

DarwinOs Hammer: Larval Mortality and Population Persisten ce in an In-
Temperate World

Temperate and tropical systems differ fundamentally in patterns of solar irradiance.
Solar irradiance in turn drives patterns of heat flux, winds and currents, nutrient flux,
and primary productivity. As a result, temperate fish communities are more subject to
cycles at daily, seasonal, decadal and millennial scales and are arguably adapted to
different types of uncertainty than their more tropical counterparts. This may be
reflected in their reproductive strategies and genetic legacies. For fish species with
proscribed adult home ranges patterns of population genetic structure reflect persistent
patterns of early life-stage dispersal strategies and physical barriers to connectivity.
Early life-stage dispersal can be broken down into diffusive, advective and behavioral
forces. Different fish species emphasize different aspects of these three components to
achieve persistence over evolutionary time. While it is generally recognized that obligate
self-recruitment may be maladaptive in changing environments, it is not as well
recognized that full connectivity throughout the species’ range inhibits local genetic
adaptation. Marine metapopulation theory suggests that self-recruitment with a
significant level of external replenishment may be an intermediate strategy for
accumulating some level of local fitness but with access to genetic novelty from other
portions of the species’ range. Locally adapted metapopulations may be more critical in
temperate species that extend across wide latitudinal gradients than in tropical systems.
The conservation of metapopulation structure may be key to designing MPA networks
that protect the genetic legacy and future adaptability of temperate reef fishes in a
changing world.

641 Poster Session llI, ExhibitorOs Hall, Sunday 26 July 2009

Jessica Veysey, Kimberly Babbitt, Jennifer Purrenhage

University of New Hampshire, Durham, NH, United States

Buffer Width Mediates the Effects of Clearcutting on Pool -breeding
Amphibian Demography

Forested upland buffers are the most common technique used to manage local
populations of vernal-pool-breeding amphibians in eastern North America. Cumulative
evidence suggests these buffers protect habitat that is critical to numerous amphibian
life-history processes, yet the demographic consequences of buffer size have not been
experimentally tested. We used clear cutting to experimentally manipulate upland
buffer widths at 11 vernal pools in central Maine. Each pool was randomly assigned to
one of three possible treatments: >1000-m buffer (i.e., a reference or uncut treatment),
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100-m buffer, or 30-m buffer. Over the next four years, we catalogued all amphibians
using the pools, and measured and marked each exiting spotted salamander (Ambystoma
maculatum) and wood frog (Lithobates sylvaticus). For these two species, we used linear
mixed-effects regression to assess the impact of buffer width on demographics. For both
species, smaller buffer sizes were associated with reduced inter-sexual size differences,
fewer adults breeding at pools with short hydroperiods, and strong interactions between
recaptured adult size and pool hydroperiod. Additional species-specific results were
also observed. Our findings indicate effects of forest clear cutting on spotted salamander
and wood frog demography, even when 30-m and 100-m buffers are preserved.
Additional research is needed to ascertain the long-term effects of these demographic
changes, which may have implications for local population persistence.

582General Ichthyology, Parlor ABC, Sunday 26 July 2009
Dave Vieglais, Ed Wiley, Andrew Bentley

Biodiversity Research Center, University of Kansas, Lawrence, KS, United States

FishNet 2 - A Network of Ichthyology Collections Offering Realtime Analysis
and Visualization

Distributed networks of specimen and observation records have proven valuable in
improving access to primary biodiversity data and have led to taxa or domain specific
networks such as the original FishNet, MaNIS, ORNIS, HerpNet and similar successful
networks. The fully distributed nature of these systems has led to performance issues
however, where effective analysis and visualization of those data is limited by the
requirement to continually retrieve content over the Internet from many sources, with
varying levels of performance and capacity. The new version of FishNet helps alleviate
that problem by generating a replica of the specimen data in a way that is synchronized
with the data sources, and so enables much richer interaction with the data, with typical
query response times of less than one second for the entire holdings. FishNet2
additionally supports multiple data provider protocols (including DiGIR, TAPIR, and
CSV) as well as “serverless” data sources which push content to the network, enabling a
much lower cost of participation in the network. Specimen data is also augmented with
additional information such as environmental variables which enables queries such as
“specimens within a temperature range” to be efficiently executed. Queries may be
saved for later use, and data is available for download in a variety of common formats.
Status and usage reports are available for data contributors. An overview of the system
capabilities and mechanisms for participation will be presented.
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891 Poster Session I, Exhibit orOs Hall, Saturday 25 July 2009

Thomas Vigliotta

Macaulay Library, Cornell Lab of Ornithology, Ithaca, NY, United States

The Macaulay Library: A Resource for the Preservation of Natural History
Audio and Video Collections

For naturalists and natural history collections alike the challenge of organizing and
curating non-traditional preparations or data types, such as sounds and videos, is ever
increasing. As more affordable and higher-quality digital recording equipment becomes
available at the consumer level, the challenge will only intensify. Proper curation of
recorded sounds, and more recently video, has been the focus at the Macaulay Library
for several decades. The Macaulay Library at the Cornell Lab of Ornithology is the
world's largest natural sound and video archive of animal behavior. Its mission is to
collect and preserve recordings of each species' behavior and natural history and to
make them available for research, education, conservation, zoos and aquaria, wildlife
managers, publishers, the arts, and both public and commercial media. Since 1930,
recordists of all backgrounds have contributed their recordings, which now number to
several hundred thousand in total. A large percentage of the recordings can be searched
and played online and are accompanied by available metadata. Traditionally, birds have
been the taxonomic focus of the archive, but recently efforts have been made to widen
the taxonomic breadth. We encourage recordists with diverse taxonomic interests and
backgrounds to strongly consider contributing to the archive.

352Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Francisco Villa-Navarro', Francisco Villa-Navarro?, Arturo Acero P.?

1Grupo de Investigacion en Zoologia, Universidad del Tolima, Ibague, Tolima, Colombia,
2Progmma de Doctorado, Departamento de Biologia, Universidad Nacional de Colombia,
Bogota, DC, Colombia, SCECIMAR, Universidad Nacional de Colombia sede Caribe,
Santa Marta, Magdalena, Colombia

Advances in the Systematic Relationships of the Genus Pimelodus and its
Related Taxa

Lundberg et al. (1991) presented a hypothesis of the relationships of the catfish genus
Pimelodus to eleven genus level taxa, proposing the name Pimelodus group for such clade.
Within the Pimelodus group, Pimelodus was included in an unresolved polytomy with the
genera Duopalatinus, Exallodontus, Cheirocerus, Iheringichthys, Parapimelodus and
Hypophthalmus. Later, Lundberg and Parisi (2002) described the new genus Propimelodus
as another member of that polytomy. Herein we propose an alternative preliminary
hypothesis based on skeletal features with a Pimelodus group (Iheringichthys
(Parapimelodus (Propimelodus + Pimelodus))), sister to (Calophysus + Megalonema). Such
group is proposed as sister to another clade formed by (Exallodontus (Cheirocerus +
Duopalatinus)).
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355Evolution & Ontology Symposium, Grand Ballroom |, Saturday 25 July
2009

Peter Vize, Erik Segerdell, Jetf Bowes

University of Calgary, Calgary, Alberta, Canada
An Ontology for Xenopus Anatomy and Development

The frogs Xenopus laevis and Xenopus (Silurana) tropicalis are model systems that have
produced a wealth of genetic, genomic, and developmental information. Xenbase is a
model organism database that provides centralized access to this information, including
gene function data from high-throughput screens and the scientific literature. A
controlled, structured vocabulary for Xenopus anatomy and development is essential for
organizing these data. We have constructed a Xenopus anatomical ontology that
represents the lineage of tissues and the timing of their development. We have classified
many anatomical features in a common framework that has been adopted by several
model organism database communities. The ontology is available for download at the
Open Biomedical Ontologies Foundry http:/ /obofoundry.org. The Xenopus Anatomical
Ontology will be used to annotate Xenopus gene expression patterns and mutant and
morphant phenotypes. Its robust developmental map will enable powerful database
searches and data analyses.

752Turtle & Tortoise Symposium, Grand Ballroom Il, Sunday 26 July 2009
Richard C. Vogt

Instituto Nacional de Pesquisas da Amazonia, Manaus, Amazonas, Brazil
Nesting Strategies of Amazonian Freshwater Turtles

The species of freshwater turtles in the Brazilian Amazon represent a diverse
conglomeration of three cryptodires, in the families Emydidae, Geoemydidae and
Kinosternidae, and eleven pleurodires, five species in the family Podocnemididae, and
six Chelidae. Egg, size shape, and texture as well as number of eggs per clutch and
number of clutches per nesting season vary widely, as do nesting habits, habitats, and
seasons. At least one of these species of turtles can be nesting at any time of the year in
some part of the Amazon. The idea of Tropical nesting patterns vs Temperate Zone
nesting patterns is not reinforced by data from the heart of the Amazon. Temperature
dependent sex determination occurs along family lines, with only the Chelidae
displaying genetic sex determination. Twenty years of field work spanning all months
of the year collecting turtles in rain filled jungle pools, jungle ponds, jungle streams,
flooded forests, lakes, black water rivers, clear water rivers, and white water rivers has
allowed us to comprehend the reproductive cycles of this diverse group of turtles.
Through long term mark and recapture studies, radio telemetry, and dissections the
different reproductive patterns have been determined. I. Multiple clutches of large eggs
or 1 extremely large clutch, laid when river levels are lowest. II. Single egg clutches of
large eggs during the rainy season. III. Multiple clutches of medium sized eggs laid at
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the end of the rainy season; IV. Multiple clutches of medium sized eggs laid at the
beginning of the vazante.
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807 Amphibian Ecology II, Pavillion West, Monday 27 July 2009

Rudolf von May, Maureen Donnelly

Florida International University, Miami, FL, United States

Do Trails Affect Relative Abundance Estimates of Rainforest Frogs and
Lizards?

The selection of a sampling protocol is critical to study amphibian and reptile
communities and in many instances researchers have combined the use of visual
encounter surveys conducted on trails and off trails. The effect of human-made trails on
relative abundance estimates of amphibians and reptiles has been assessed in a few
temperate locations, but data are lacking for tropical sites. We designed this study to
compare abundance estimates of frogs and lizards on and off trails in a lowland
rainforest in southeastern Peru. We used nocturnal visual encounter surveys (VES) to
sample frogs and lizards along transects established on trails and off trails in two
different forest types. We found that the observed relative abundance estimates of frogs
and lizards were affected by the location of transects (on trail vs. off trail) and the type of
forest (floodplain forest vs. terra firme forest). We also found an interaction between the
two main effects, indicating that the effect of transect location with respect to trails
varies as a function of habitat. Observed frog abundances were higher on trails than off
trails, indicating that studies that include VES on trails will bias relative abundance
estimates in contrast to studies that include only VES off trails. We suggest that transects
should be established only off trails, especially for monitoring studies because trail use
by humans can have a strong influence on observed animal abundance.

811 Amphibian Ecology II, Pavillion West, Monday 27 July 2009

Rudolf von May', Jennifer Jacobs®, Roy Santa Cruz’, Jorge Valdivia®, Jusmell
Huaman®, Maureen Donnelly'

'Florida International University, Miami, FL, United States,’San Francisco State
University, San Francisco, CA, United States,*Universidad Nacional de San Agustin de
Arequipa, Arequipa, Peru, *Universidad Nacional Amazonica de Madre de Dios, Puerto
Maldonado, Madre de Dios, Peru

Amphibian Community Structure as a Function of Forest Types in Amazonian
Peru

Our study focuses on the importance of habitat heterogeneity in lowland rainforests of
southwestern Amazonia. Our goal was to test the hypothesis that amphibian
communities in different forest types differ in species richness, composition, and
abundance. We used standardized visual encounter surveys to quantify the species
composition and abundance of amphibians at four sites in southeastern Peru (distance
among sites varied 3.5-105 km), each containing four forest types (floodplain, terra
firme, bamboo, and palm swamp). No species appears to have experienced population
declines in the lowlands of southeastern Peru, suggesting that the region still contains
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the original species pool. We describe the variation in amphibian community structure
across forest types and evaluate the relationship between species composition and
geographic distance among sites. We compare our data with data from other
herpetofaunal studies conducted in southwestern Amazonia. Overall, we found that
patterns observed at the local scale (one site) are similar at the regional scale (four sites).
In our study region, an important proportion of the gamma diversity is represented by
habitat-related beta diversity. Our study provides the first standardized, quantitative
comparison of amphibian community structure across four major forest types in
southwestern Amazonia.

1043Poster Session II, ExhibitorOs Hall, Saturday 25 July 2009

Rudolf von May', Kelsey Reider', Kyle Summers®

'Florida International University, Miami, FL, United States,’East Carolina University,
Greenville, NC, United States

Effect of Body Size on Intraguild Predation Between Tadpoles of Bamboo D
breeding Poison Frogs and Predaceous Mosquito Larvae

Our study focused on intraguild predation (IGP) between poison frog (Ranitomeya biolat)
tadpoles and predaceous mosquito (Toxorhynchites sp.) larvae that use water-filled
bamboo internodes as primary microhabitat. We conducted an experiment using
artificial pools in southeastern Peru to test the importance of body size of interacting
individuals for individual survival. We found that body size strongly affected the
outcome of the trophic interaction. We documented a case of symmetric IGP in which
members of two phytotelm-breeding species acted as predator or prey depending on
their individual and relative body sizes. We found that tadpole relocation by the parent
frog may change the relative size of interacting individuals and that priority effects
alone cannot be used to predict all outcomes of this interaction.

40 Herp Conservation Il , Grand Ballroom II, Monday 27 July 2009
Hardin Waddle'!, Susan Walls?, Robert Dorazio®

"National Wetlnads Research Center, U.S. Geological Survey, Lafayette, LA, United
States, *Florida Integrated Science Center, U.S. Geological Survey, Gainesville, FL,
United States

Occupancy Dynamics in a Louisiana Assemblage of Anurans

As part of the U. S. Geological Survey's Amphibian Research and Monitoring Initiative
(ARMI), we conducted vocalization surveys for anuran amphibians at 40 sites in the
Atchafalaya Basin of Louisiana, USA from 2002 to 2006. We used a hierarchical Bayesian
formulation of a dynamic occupancy model to estimate temporal changes in
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probabilities of occupancy, detection, colonization, extinction, and species turnover in an
assemblage of anurans. We detected a total of 12 species, all but two of which
demonstrated decreasing patterns of occurrence probabilities over the course of our 5-yr
study. The patterns of change in occupancy varied from those species that exhibited
gradual, but steady decreases to those that showed abrupt decreases in occupancy
between successive years. Changes in probability of occurrence corresponded mostly
with variation in estimates of local extinction probabilities although, for two species,
changes in occupancy appeared to be a consequence of both local extinction and
colonization events. By identifying the processes (extinction and colonization) that are
leading to changes in occurrence, our approach helps reveal the relative importance of
each of these vital rates to the dynamics of species within communities. Such analyses
can help identify the mechanisms of decline and prioritize which species-specific life
history characteristics (e.g., adult survival and reproduction versus juvenile dispersal
and colonization) should be targeted in a broad, landscape-level monitoring effort.

740Poster Sessbn Il1, ExhibitorOs Hall, Sunday 26 July 2009

Brett Catherine Wagner, Willian Silva, Nancy Staub

Gonzaga University, Spokane, WA, United States

The Atypical Plethodontid Salamander Karsenia koreana has Typical
Plethodontid Skin

The first Asian Plethodontid salamander, Karsenia koreana, was recently discovered
inhabiting montane woodlands in southwestern Korea. Our main goal was to identify
and describe the glands in the skin of male and female K. koreana. We hypothesized that
mucous, granular, modified granular, and mixed glands would be present, though in
variable frequencies in different body locations. Furthermore, we predicted there would
be no sexual dimorphism in gland size and frequency except for the typically dimorphic
courtship gland on the chin of males. Skin from the following regions was stained using
standard histological techniques: mentum, post-cloacal , sacral, mid-ventral , and mid-
dorsal. We examined the size and frequency of mucous, granular and modified
granular glands. In general, the skin of K. koreana is similar to that described for other
plethodontid species, with mucous, granular, modified granular, and mixed glands
present. As expected, males have relatively large modified granular glands in the
mental gland. On the dorsal tail surface, males have fewer mucous but more modified
granular glands than females do. In the mid-dorsum area however, modified granular
and granular glands are more frequent in females than in males. In summary, mucous
granular, and modified granular glands are present in varying frequencies in different
body locations. There is sexual dimorphism in size and frequency for some glands.
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24 Darwin Symposium, Grand Ba llroom |, Monday 27 July 2009

Peter Wainwright

University of California, Davis, Davis, CA, United States

Darwin and Macroevolution: Comparative Analysis of Innovations and
Diversity

In addition to his watershed contributions to understanding the mechanisms of
evolution by natural selection, Darwin also recognized that diversifying lineages
generated interesting patterns as they radiated and adapted to available niches. Today
we have a plethora of tools for looking back in time to reconstruct these processes and
the patterns of diversity that they generated across the tree of life. Among the recent
conceptual insights into factors that shape the phylogenetic distribution of diversity is
the realization that estimates of the rate of trait evolution are a phylogenetically
corrected way to compare morphological diversity between groups, just as lineage
diversification rate is a phylogenetically corrected metric of species richness. In this talk
I will explore the influence of functional innovations in the feeding mechanism of
parrotfishes on the morphological diversity of this group of labrid fishes. Parrotfish
possess a highly modified pharyngeal jaw apparatus that they use to pulverize the
matrix of coral rock, algae and detritus that they feed on. They are the only group of reef
fishes able to feed in this way on this resource, and our analyses reveal that their oral
jaws have underwent explosive morphological and functional diversification as they
radiated into many specialized niches that have further capitalized on their unique food
processing ability. At least one major secondary feeding innovation is seen in parrotfish,
that is associated with a slow-down in diversification of the feeding mechanism.

83 Darwin Symposium, Grand Ballroom |, Monday 27 July 2009
David Wake

University of California, Berkeley, CA, United States
Darwin's Species

Darwin said little directly about species concepts or species formation, despite the title
of his most famous book. He focused on variation, natural selection and adaptation and
the reader was left to infer that adaptive divergence, in a geographic setting, led to
species formation. Darwin discussed "doubtful species” and the often difficult
distinction between species, subspecies, and varieties, repeatedly making the point that
species formation is generally a long, slow process. The sole figure in "On The Origin --"
is a depiction not of phylogeny, as often stated, but of species formation, showing how
phenotypes become distinct from the combined effects of adaptive divergence and
extinction. In fact, the whole book is about species formation. Ring-species are ideal
representations of darwinian species formation. In California a complex of lungless
salamanders, Ensatina, has a geographical distribution in the form of a ring. Gradual
adaptive divergence is taking place from a northern stock in two geographic directions,
along the coast and along the interior mountains, and in two divergent adaptive

638



directions, leading ultimately to different end-points that overlap in the south, where
two distinct forms occur in sympatry at one site with no genetic interchange. Ensatina is
a ring-species complex that is an appropriate representation of Darwinian species
formation.

271 Snake Ecology, Pavillion East, Monday 27 July 2009
Jayme L. Waldron', Shane M. Welch', Stephen H. Bennett®

IUniversity of South Carolina, Columbia, SC, United States, 2South Carolina Dept. of
Natural Resources, Columbia, SC, United States

Growth and Age at Maturity in Sympatric Populations of Eastern
Diamondback Rattlesnakes and Canebrake Rattlesnakes

Numerous life history attributes serve as indicators of increased vulnerability to
extinction. Previous research compared sympatric populations of eastern diamondback
rattlesnakes (Crotalus adamanteus) and canebrake rattlesnakes (C. horridus) and
determined that habitat specificity disproportionately contributed to the decline of C.
adamanteus. Here, we present data comparing other known attributes of species
vulnerability from the same sympatric populations. We used growth intervals from a
long-term mark recapture study (14 years) to model growth and age at reproductive
maturity for female C. adamanteus and C. horridus. We failed to detect differences in
growth and age at reproductive maturity between the two species, which did not
support these attributes as significant contributors to C. adamanteus imperilment.
However, we observed strong sex biases, which limited our analyses but might further
explain imperilment in C. adamanteus.

448Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Christina J. Walker, James Gelsleichter
University of North Florida, Jacksonville, FL, United States

Metallothionein as a Biomarker for Metal Exposure and Effects in Shark
Populations from the Southeastern United States

Approximately 50% of the heavy metals emitted into our atmosphere through
anthropogenic and natural processes reach our oceans, where they enter the food chain.
It has been shown that, through bioaccumulation and biomagnification, sharks are likely
to exhibit high concentrations of these metals, specifically mercury and cadmium, due to
their long life span, slow growth and metabolism, and migratory nature. However, no
studies have attempted to examine the possible effects of exposure to toxic metals in
these organisms. The purpose of this study was to develop and use methods for
detecting effects of toxic metal exposure in sharks. Previous studies have demonstrated

639



that in the presence of elevated metal concentrations, organisms exhibited increased
levels of metallothionein (MT), a protein responsible for metal regulation, making it a
good indicator of harmful exposure levels. We explored the use of MT as a reliable
biomarker for metal exposure in sharks by determining if bonnethead shark, Sphyrna
tiburo, populations exposed to higher metal concentrations exhibit elevated
physiological effects, as shown by increased MT expression, compared to populations
residing in less polluted areas. This was accomplished by measuring MT levels in
previously collected S. tiburo liver samples from estuaries, varying in metal
contamination, in the southeastern US. We also examined MT expression in erythrocytes
from large coastal sharks, which accumulate higher levels of toxins than their smaller
relatives, in order to determine if blood cells could be used as a non-lethal method for
measuring MT, as shown to be possible in some other vertebrates.

257 Amphibian Ecology II, Pavillion West, Monday 27 July 2009
Susan Walls', Stephen Richter?, William Barichivich’

"USGS-Florida Integrated Science Center, Gainesvile, FL, United States, ’Eastern
Kentucky University, Richmond, KY, United States, *USGS-Florida Integrated Science
Center, Gainesville, FL, United States

Ephemeral Wetland Ecosystems in the Face of Climate Change: An Amphibian
Perspective

Under the threat of climate change, temporary freshwater ponds are likely one of the
most imperiled aquatic ecosystems on Earth. In the Southeastern United States, 59
species of amphibians use seasonal, isolated wetlands for breeding, capitalizing on the
high productivity of these fishless ephemeral habitats. According to climate change
models developed by the Canadian Climate Centre and the Hadley Centre in the UK,
temperatures in the 21* century could increase by as much as 5.6° C in the southeast.
Other climate models suggest the intensity of droughts during La Nifia phases will be
strengthened in this region as atmospheric CO, increases. Under such projected climate
change, evapotranspiration losses from temporary ponds will most likely increase,
resulting in shortened hydroperiods and increased frequency of reproductive failures by
pond-breeding amphibians. Insufficient rainfall and shortened hydroperiods have
already been linked to catastrophic reproductive failure and amphibian declines at some
sites in the Southeastern US. We review meteorological factors and physiographical
characteristics that make ephemeral freshwater habitats especially susceptible to climate
change. We also compare the life history characteristics of species that breed exclusively
in ephemeral habitats, versus those that breed in a broad array of aquatic habitats. We
emphasize the potentially serious conservation concern of a synergistic effect of habitat
fragmentation and climate change. Understanding how amphibians cope with
environmental uncertainty in general, and climatic variation and hydrologic fluctuations
in particular, will aid in predicting how these and other temporary pond breeders
respond to future climate change and landscape alterations.
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Harvey Walsh', Simon Thorrold', Katrin Marancik®, Jonathan Hare?

"Woods Hole Oceanographic Institution, Woods Hole, MA, United States, NOAA
NMEFS Northeast Fisheries Science Center, Narragansett, RI, United States, SNOAA
NMFS NEFSC/SEFSC, Woods Hole, MA, United States

Multi -scale Larval Transport Mechanisms Along the Eastern United States
Coast

The continental shelf along the east coast of the United States is bounded by the Gulf
Stream western boundary current. The area is influenced by multi-scale larval transport
mechanisms, which produce heterogeneous larval transport regions. Analysis of
satellite-tracked drifters and a probability model based on the drifter tracks were used to
examine macro- and meso-scale transport mechanisms. The analyses indicate the region
exhibits a continuum of dispersal distances ranging from local retention to long distance
transport. To corroborate the model, we constructed potential transport pathways using
otolith microchemistry of juvenile Lutjanus griseus which recruited to five estuaries from
south Florida to North Carolina. We saw congruence among the probability model and
the otolith-based larval transport pathways. However, neither the model nor otolith
microchemistry capture fine-scale transport mechanisms influencing larval transport.
For example, Gulf Stream intrusions on the east coast of the United States result in both
onshore/ offshore larval transport and exchange of larvae among water masses. In order
to understand larval transport, efforts need to be made to integrate the multi-scale
mechanisms into testable models.

1001AES Conservation & Management I/AES Age & Growth, Parlor ABC,
Friday 24 July 2009

Christine Ward-Paige, Joanna Mills Flemming, Heike K. Lotze

Dalhousie University, Halifax, NS, Canada

Monitoring Sharks: Evaluating and Correcting for Bias in Underwater Visual
Surveys

In visual sampling, animal density is commonly calculated as the number of animals
observed standardized by area sampled. This calculation is suitable for stationary or
slow moving organisms that are unlikely to leave or enter the area during the survey. In
these cases, surveys produce reliable density estimates because they are essentially
instantaneous counts and the same result would be obtained if conducted
instantaneously or for a longer duration of time, assuming equal detectability in both
scenarios. However, for mobile animals like sharks, counts depend upon the survey-
time, the visibility, and the animal's speed. When densities of mobile animals are
calculated using number per area calculations, overestimates of density result which
considerably misrepresents their contribution to the total biomass. For example, an
overestimate of 0.01 individuals'm™ of an animal weighing 1000g and one weighing
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10,000g would result in an overestimate of 10g-m™ and 100g-m?, respectively - a 10-fold
difference. This apparent inconsistency raises fundamental questions about the
significance of studies relying on visual censuses to estimate community abundance
and/or biomass. We developed a model to simulate densities obtained by divers.
Results were used to examine bias between observed and true density. Bias increased
with fish speed and was a function of survey-time, visibility and diver speed.
Generalized additive models were fit to develop corrections for better estimates of true
density. Corrected estimates should allow for direct comparisons between species with
differing mobility. Using the scientific literature, we demonstrate the impact these
calculations have on density and biomass estimates.

657 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Daniel Warner, Fredric Janzen

lowa State University, Ames, 1A, United States
Parent-offspring Conflict and Selection on Egg Size in Turtles

Offspring size and number are important components of life-history theory, and the
trade-off between these two variables often presents a conflict between parents and their
offspring. For example, because egg size is constrained by clutch size, the optimal egg
size for offspring fitness is not always equivalent to the egg size that maximizes parental
fitness. This trade-off has generated considerable theoretical interest, but empirical tests
of theoretical predictions are scarce. In this study, our objective was to evaluate the
strength of selection on egg size in three North American turtle species (Apalone mutica,
Chelydra serpentina, and Chrysemys picta) to determine if the optimal egg size differs
between offspring and their mothers. Our results show strong selection in favor of large
egg size, but the strength and form of selection varied among species. Moreover, for all
three species, the optimal egg size for offspring was greater than that for mothers. As
predicted by optimality theory, mean egg size in the population was more similar to the
egg size that maximizes maternal fitness, rather than offspring fitness. These results
provide strong evidence that stabilizing selection has maximized maternal fitness so that
the optimal balance between egg size and egg number is achieved.

838NIA STUDENT PAPER AWARD , Parlor ABC, Sunday 26 July 2009

Linet Cynthia Watson, Donald Stewart

State University of New York, College of Environmental Science and Forestry, Syracuse,
NY, United States

Age and Growth of the Giant Arapaima in South -western Guyana
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The giant Arapaima is one of the most heavily exploited and threatened freshwater
fishes in Guyana. Arapaima occurs in the Essequibo and Branco River basins and grows
to about 3 meters in length. Unregulated harvesting over the past 30 years has reduced
the Guyanese Arapaima population to about 2500 adults. Development of a
management and conservation plan is hindered, in part, by a lack of basic data on the
biology and ecology of this species which has been suggested to be morphologically and
behaviorally distinct from central Amazonian populations. We collected scale samples
from approximately 300 individuals during the low water season in 2007 and 2008 to
estimate age and growth patterns. The number of rings deposited on hard parts
annually was determined by tagging and recapture of individuals with Passive
Integrated Transponder (PIT) tags. Determination of age and growth patterns was done
through marginal increment analysis and the von Bertalanffy growth function was used
to model lifetime growth.

1031Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Robert Weaver, Kenneth Kardong

Washington State University, Pullman, WA, United States

Behavioral Responses to Potential Prey Through Chemoreception by the
Sharp-Tailed Snake ( Contia tenuis)

The Sharp-tailed snake (Contia tenuis) is a small (usually < 30 cm total length), cryptic
snake species found along the west coast of the United States and north into
southwestern British Columbia. Because of its secretive nature, little is known about the
behavioral ecology of C. tenuis. We tested the behavioral responses of 13 adult C. tenuis
collected from a site in eastern Washington to potential invertebrate prey odors. We
presented snakes with 2 control odors (water, cologne) and 2 possible invertebrate prey
odors (earthworm, slug). Overall, there was a significant difference in both the time-to-
first-tongue flick (latency) and mean tongue flick rate (during each 60 s trial) for the
odors tested. The latency period for earthworm was 6.0 + 1.87 s, and 4.1 + 1.57 s for slug.
Mean tongue flick rate for both earthworm and slugs was 13.8 + 4.09 s, and 39.7 + 15.79
s, respectively. These results support prior claims made by some authors and statements
made in regional field guides of a preference for slugs by C. tenuis. This preference for
slugs may also explain the presence of C. tenuis in areas of anthropogenic disturbances
with an abundance of slugs, both native and non-native.

777AES Functional Morphology Symposium, Grand Ballroom I, Friday 24
July 2009

Nicholas C. Wegner!, Chugey A. Sepulveda?, Jeffrey B. Graham'
gey p y

'Scripps Institution of Oceanography, La Jolla, CA, United States, *Pfleger Institute of
Environmental Research, Oceanside, CA, United States
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Adaptations for Fast, Continuous Swimming: Functional Morphology of the
Gills in the Shortfin Mako, Isurus oxyrinchus

The gills of the shortfin mako are highly specialized for increasing gas exchange
required by high aerobic demands and for enhancing gill rigidity to maintain gill
orientation in face of the high-pressure branchial flow induced by ram ventilation. The
mako has larger gill surface areas and shorter diffusion distances in comparison to other
elasmobranchs studied to date. Mako gill lamellae have a diagonal blood-flow pattern
similar to that described for many high-energy demand teleosts (e.g. scombrids and
billfishes) which likely increases functional gill area and decreases vascular resistance
through the gills. Although the mako lacks the filament and lamellar fusions that are
found in many ram-ventilating teleosts, the basic elasmobranch gill design stiffens the
gill filaments, and the lamellae appear to be stabilized by previously undescribed
vascular “sacs.” These sacs, which are located near the water-entry edge of the lamellae,
may be subject to pressure-based or vasoactive control which may allow for some
manipulation of size under varying physiological conditions. Despite a high degree of
specialization for increased gas exchange and ram ventilation in comparison to other
sharks, the basic elasmobranch gill design appears to limit the convergence of mako gill
structure with that of tunas. Specifically, mako gill surface area is much smaller, and
this may ultimately prevent the scope of sustainable aerobic performance achieved by
tunas.

416Herp Conservation Il , Grand Ballroom II, Monday 27 July 2009
Linda Weir', Ian Fiske’, J. Andrew Royle'

TUSGS Patuxent Wildlife Research Center, Laurel, MD, United States, ’North Carolina
State University, Raleigh, NC, United States

Trends in Anuran Occupancy from 10 Northeast States

We present the first multi-year occupancy trends from North American Amphibian
Monitoring (NAAMP) data in 10 northeastern states using seven years of data (2001-
2007). NAAMP uses a calling survey technique where observers listen for anuran
vocalizations along assigned random roadside routes. Each route has 10 stops, spaced
0.5 miles or more apart, located near wetland habitat. We were able assess occupancy
trends in 10 northeastern states for 16 species and one species complex, for a total of 94
species/state combinations. No significant trends were found for 64 species/state
combinations. For the remaining 30 species/state combinations with significant trends,
these were split evenly between declining and increasing trends. On a species-by-species
basis, two species had declining trends, with significant trends in six states for Pseudacris
crucifer and four states for Anaxyrus americanus. Lithobates catesbeianus had significant
increasing trends in four states, with no trend in the remaining states.
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564 Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009

Stacey Weiss, Alexa Fritzsche
University of Puget Sound, Tacoma, WA, United States
Chemical Cues Indicate Familiarity and Body Size in Striped Plateau Lizards

Reptilian chemical cues may communicate information about discrete character states
such as species, gender, and individual identification, as well as continuously varying
characteristics such as individual body size and condition. Here, we investigate whether
chemical cues of the striped plateau lizard, Sceloporus virgatus, allow for the assessment
of familiarity and body size. We first tested male tongue-flicks and other chemosensory
behaviors in response to familiar vs. novel sociochemical environments (i.e., tanks with
paper substrates marked by the focal male and a familiar female or by an unfamiliar
male-female pair). We found that males performed significantly more chemosensory
behavior in the novel environment. Male response to the novel environment was
unrelated to the body size of the previous male resident but was positively related to the
body size of the previous female resident, though only in one of two test years. To
further investigate whether males gain information about female body size via chemical
signals, we used a choice-test paradigm to assess male response to chemical cues from
females that differed in body size by ~12%. We found that males responded more
strongly to the largest and smallest females than they did to the intermediate-sized
females. Combined, these results suggest that S. wvirgatus chemical cues provide
information about familiarity and female body size. However, male response is more
complicated than expected; we did not find a consistent preference for the cue from the
largest available female, as is expected based on the selective advantage of mating with
larger, more fecund females.

270Herp Ecology, Galleria North, Monday 27 July 2009

Shane Welch', Jayme Waldron', Steve Bennett’

IUniversity of South Carolina, Columbia, SC, United States,’South Carolina
Department of Natural Resources, Columbia, SC, United States

Crayfish Burrow use by Herpetofauna

Although herpetofauna have been documented to use crayfish burrows, researchers
often ignore the potential importance of crayfish burrows as refugia. To demonstrate the
nuances of crayfish/amphibian relationships, we subjected Ambystoma talpoideum larvae
to artificial crayfish burrows occupied by four crayfish host species and unoccupied
control burrows for two weeks. We selected the four crayfish host species because each
species constructed burrows and was observed in temporary lentic habitats similar to
those occupied by Ambystoma talpoideum larvae during May 2006. Survival analysis
indicated that larval survival varied among the crayfish host species. Further, larval
survival in unoccupied control burrows and in burrows occupied by some crayfish
species did not differ, indicating that some crayfish species provide refugia for
amphibian larvae, even when they occupy the burrows.
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719 Amphibian Ecology I, Pavillion West, Saturday 25 July 2009
Hartwell Welsh, Garth Hodgson

US Forest Service PSW Redwood Sciences Lab, Arcata, CA, United States

Fluvial/Geomorphic Process Domains and the Distributions of the Riparian
and Aquatic Herpetofauna: A Landscape Study in an Undammed
Northwestern California River C atchment

Recent developments in fluvial geomorphology have yielded multi-scale conceptual
models of the dynamic processes that alternately create, maintain, and destroy tributary
and main channel aquatic and riparian environments in mountain catchments. Such
models have been applied to understanding the distribution of fish and fish habitats at
the basin scale, but we are unaware of similar approaches with herpetofauna. Here we
analyze the distributions of the herpetofauna in a 112 km un-damned river and its'
tributaries in a 789 km?” watershed in northern California - the Mattole River - as they
relate to landscape level geomorphic and fluvial processes (i.e. process domains). We
examine and compare the faunal assemblages that occur along: (1) low gradient,
shallow, unconfined, multiple or migrating channels; (2) slightly entrenched, higher-
gradient, meandering riffle/pool channel with flood plain; (3) moderately entrenched
channel with 2-4% gradients, structurally controlled by moderately steep valley; and (4)
high-gradient tributaries with narrow, gorge-defined channels, with step pool/cascade
structure. These channel categories, with unique herpetofaunal assemblages, represent a
consistent dendritic geometry of linear habitat units that intersect to create a hierarchical
network of connected branches. We link these channel types and the unique habitats
within to the natural histories of resident herpetofauna.

208 Fish Eology I, Pavillion East, Friday 24 July 2009
Stuart Welsh', Brandon Keplinger®

"USGS, WV Cooperative Fish and Wildlife Research Unit, Morgantown, WV, United
States, "West Virginia Division of Natural Resources, Romney, WV, United States

Minnows, Mutuali sm, and Mixed -species Shoals

Species of pelagic cyprinids often segregate vertically within the water column. In the
case of native and non-native cyprinids, vertical segregation in the form of habitat shifts
may have important consequences for conservation. Alternatively, studies have
documented mutualism between native cyprinid species in the form of mixed-species
shoals. Few studies, however, have examined the effects of nonnative cyprinids on
vertical habitat use of native cyprinids. This experimental laboratory study quantified
habitat shifts of two native species of the New River drainage (New River shiner
Notropis scabriceps and spotfin shiner Cyprinella spiloptera) in the presence of nonnative
species (telescope shiner N. telescopus and whitetail shiner C. galactura). Four 246 L
aquaria and six vertical position categories were used to experimentally-examine shifts
in water column positions. We examined differences in vertical distributions between
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single species (allotopic) and mixed species (syntopic) experimental trials. Although
native/nonnative pairs differed significantly in vertical habitat use for both allotopic
and syntopic comparisons, the overlap of vertical distributions between
native/nonnative pairs increased greatly during syntopic trials. Laboratory results
indicate that these native/nonnative species do not segregate during syntopy, but rather
integrate into mixed-species shoals.

962 AES Conservation & Management I/AES Age & Growth, Parlor ABC,
Friday 24 July 2009

Kevin Weng', John O'Sullivan’, Manuel Ezcurra’, Joe Welsh? Scott Reid?, Mike
Murray?, Chris Lowe’, Chuck Winkler*, Oscar Sosa Nishizaki®, Barbara Block®,
Salvador Jorgensen®, Chris Perle', Andre Boustany’

IUniversity of Hawaii at Manoa, Honolulu, HI, United States, 2Moniferey Bay
Aquarium, Monterey, CA, United States,3California State University at Long Beach,
Long Beach, CA, United States, “‘Southern California Marine Institute, Los Angeles, CA,
United States, *Centro de Investigacion Cientifica y de Educacion Superior de Ensenada,
Ensenada, BC, Mexico, 6Stanf0rd University, Stanford, CA, United States, "Duke
University, Durham, NC, United States

Juvenile White Shark Research at the Monterey Bay Aquarium

The Monterey Bay Aquarium initiated a research program into the biology and
husbandry of juvenile white sharks in 2002. The program's goals are to learn about the
biology of the most vulnerable life stages, determine the key conservation issues for the
species, bring white sharks into the aquarium for exhibit, and educate the public about
the species. Four white sharks have been brought into the Outer Bay Waters exhibit for
public display, resulting in a major public education and awareness program, both
through direct visitation as well as high profile media coverage. Satellite telemetry
results for sharks in the wild indicate that zero to three-year-olds remain primarily in
neritic waters, and undertake movements between US and Mexican waters. The home
range of this age class of white sharks includes the California Current system off
California and Baja California, as well as the Gulf of California. In contrast, adults and
subadults do not appear to move between US and Mexican waters, instead making
offshore movements from their respective nearshore aggregation sites into pelagic
waters towards Hawaii. The neritic habitat of juveniles, combined with their smaller
size, makes them more vulnerable to fishery interactions than adults. The primary
management issue for white sharks in the Eastern Pacific is capture in gillnets in the US
and Mexico. Adults are not reported in commercial or recreational fisheries with any
regularity.
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755Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Steven Werman

Mesa State College, Grand Junction, CO, United States

Nucleotide Sequence Comparisons of Putative Concolor Toxin genes, from the
Midget Faded Rattlesnak e (Crotalus oreganus concolor), with other
Rattlesnake Neurotoxin DNA Sequences

Putative genes for concolor toxin (from Crofalus oreganus concolor), representing both
acidic and basic PLA2s, were amplified using PCR and are presently being sequenced.
The gene sequence information and any derived amino acid sequence information will
be aligned and compared to existing sequence information of other rattlesnake
heterodimeric PLA2 neurotoxins. This study in ongoing and the sequence analyses are
forthcoming. Phylogenetic analyses are yet to be performed. This study will hopefully
provide insights into the evolutionary relationships of concolor toxin relative to
crotoxin, mojave toxin, sistruxin and other crotaline neurotoxins.

1028Evolution & Ontology Symposium, Grand Ballroom I, Saturday 25 July
2009

Monte Westerfield', Melissa Haendel', Ceri Van Slyke', Yvonne Bradford',
Suzanna Lewis®, Chris Mungall?, Nicole Washington®, Michael Ashburner’,
George Gkoutos®, David Sutherland®

"University of Oregon, Eugene, OR, United States,”University of California Berkeley,
Berkeley, CA, United States,3Cambridge University, Cambridge, United Kingdom

Linking Animal Models and Human Diseas es

Phenotypes are the result of interactions of the whole genome with the environment.
Studies that correlate genotype with phenotype are crucial for unraveling biological
pathways and gene product interactions and, hence, are required for reaching the long-
term goal of understanding how genes regulate developmental and physiological
processes. Together with the NCBO and FlyBase we developed a bipartite “EQ” (Entity
+ Quality) syntax to describe phenotypes. The Entity is the part of the phenotype being
described, the Quality describes how the entity is affected. The entities may be terms
from anatomical ontologies or the Gene Ontology (GO; for biological processes, cellular
components, and molecular functions). The Quality terms come from the Phenotype
and Trait Ontology (PATO) that provides a hierarchy of qualitative or quantitative
qualities that may be applied to an observable structure or process. We used EQ syntax
and ontologies to annotate human disease genes (OMIM), and their Drosophila and
Zebrafish homologs. We show that these data can be comparatively queried by
phenotype alone, using an information content-based similarity search algorithm. To
test whether usage of EQ syntax and the PATO ontology is sufficiently reproducible for
annotating phenotypes, three curators independently annotated the same records.
Differences in the annotations recorded by the three curators may arise from deficiencies
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in PATO, the anatomy or Gene ontologies, or the syntax itself. A comparison of these
annotations allows testing and development of curatorial standards for phenotype
annotation.

727Fish Systematics II, Pavillion East, Saturday 25 July 2009

Mark Westneat

Field Museum of Natural History, Chicago, IL, United States

Higher -level Relationships Among Reef Fishes, the Evolution of
Developmental Regulatory Genes and the Use of New Visualization Tools for
Large Phylogenies

A phylogenetic analysis of over 250 species in more than 50 fish families, including
species from most major perciform coral reef clades is presented, based on nucleotide
sequences from 8 genes, including mitochondrial and nuclear loci and several nuclear
regulatory genes that play a role in development of the vertebrate head. Relationships
are proposed among labroid and squamipinne families and their close relatives, and the
frequency of freshwater and estuarine close relatives to coral reef groups is examined.
Phylogenetic analyses of regulatory gene evolution are presented at the species level for
5 worldwide coral reef groups: the families Labridae, Pomacentridae, Chaetodontidae,
Pomacanthidae and Balistidae. The central finding is that non-synonymous rates of
regulatory genes are accelerated in some regions of reef-fish phylogeny, often associated
with accelerated rates of morphological and functional evolution of the skull.
Regulatory genes can add important phylogenetic data at deeper nodes as well as at
finer levels of fish phylogeny, and help to integrate structural, functional, and
developmental research with a phylogenetic framework. In order to view large
phylogenies, new software tools are emerging that can improve the visual experience of
the user and heighten our cognitive ability to recognize patterns in large branching
networks. Highlights of new research efforts in tree visualization will be presented.

767 Poster Session llI, ExhibitorOs Hall, Sunday 26 July 2009
Mark Westneat', John Lundberg®

'Field Museum of Natural History, Chicago, IL, United States, 2Academy of Natural
Sciences, Philadelphia, PA, United States

A MegaTree for all Fishes: a Higher -Level Framework for Vertebrate Evolution

Aggregation of information about biodiversity is happening at a massive scale across
biology, often faster than we can organize and visualize the data for informative
patterns. A large phylogenetic framework is a useful way to organize and visualize
information, with new tools being developed to empower the searching of large trees for
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evolutionary trends, diversification rates, character correlations, data richness, etc.
Large phylogenies are powerful heuristic tools for data exploration and are informative
for both research and education long before every node is supported by detailed
character data (and in fact can be used to highlight areas in need of new data). Here we
present an initial version of a MegaTree of all families of fishes and fish-like vertebrates,
with most groups resolved according to classical or recent hypotheses of relationships.
The phylogeny contains all 700+ fish families, both fossil and living, with taxonomy
derived from Eschmeyer and Nelson. The phylogeny is dynamic, flexible, and subject to
simultaneous manipulation by multiple users. It is freely available as a Mesquite file for
editing and use by the community. Group effort is needed in the resolution of family
name lists, the application of published phylogenies to the hierarchical structure of the
tree, and the splicing in of more fully resolved phylogenies at the species level. Tree
splicing or grafting, to produce MegaTrees, is available in a workflow using tools such
as PhyloGrafter, that will enable the ichthyological community to make a MegaTree of
all fish species using the current backbone.

819Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Michael Westphal', Steven Morey'

"Bureau of Land Management, Hollister, CA, United States,’U.S. Fish and Wildlife
Service, Portland, OR, United States

Molecular Phylogeny of the Sand -dwelling Surfperch, Subfamily
Amphistichinae (Teleostei: Embiotocidae), Reveals a Convergent Loss of Red
Pigmentation in a Rapidly Evolving Lineage

Studies of fish pigmentation can provide insights into basic evolutionary processes. The
essential components for historical reconstruction of character evolution are a robust
phylogeny and relevant phenotypic data. We present molecular and phenotypic data
from a completed phylogenetic study of surfperch in the Amphistichinae, a division of
Embiotcidae. Multiple mitochondrial loci and two nuclear loci show low levels of
differentiation within the subfamily, suggesting a recent radiation. We revise the
existing phylogeny by placing Hyperprosopon anale at the base of the subfamily, and
designating Amphistichus argenteum and A. rhodoterus as sister species. A. rhodoterus and
A. koelzi, and H. ellipticum express red pigmentation, whereas A. argenteus and H.
argenteum do not. By tracing the character on the new molecular tree, we show that red
pigmentation has likely experienced convergent loss in the two latter species. Our
results lay the foundation for ecological and microevolutionary studies of the
mechanisms of pigment evolution in the Amphistichinae.
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471AES Ecology I, Pavillion West, Saturday 25 July 2009
Bradley Wetherbee', Mahmood Shivji’, Richard Nemeth®

IUniversity of Rhode Island, Kingston, RI, United States, 2Guy Harvey Research
Instittue, Oceanographic Center, Nova Southeastern University, Dania Beach, FL,
United Stutes,3LIniversity of the Virgin Islands, St. Thomas, USVI, United States

Environmental Preferences of the Tiger Shark ( Galeocerdo cuvier) Tracked
with Pop -up Archival Satellite Transmitters in the US Virgin Islands

Tiger sharks are abundant apex predators worldwide, playing important roles in trophic
dynamics of these ecosystems. However, in many ways tiger sharks are enigmatic and
do not conform to typical patterns of feeding, reproduction, genetics, morphology, and
migration into which many other species of sharks neatly fall. We investigated site
fidelity, movement patterns fine-scale environmental preferences of depth, temperature
and location by tracking seven tiger sharks (260-358 cm) tagged with pop-up archival
satellite transmitters (Microwave Telemetry Inc.) in March and June 2008 at a grouper
spawning site in the US Virgin Islands. Five sharks were tagged with transmitters that
recorded light, temperature and depth at 3-min intervals for 30 days and two sharks
were tagged with standard transmitters that record this data every 15-min over several
months. Over 40,000 records of depth and temperature were obtained, which indicated
that sharks spent over 80% of their time at less than 40 m depth and over 75% of their
time in water 26-30°C. Although average depth and temperature occupied by sharks
was fairly consistent, patterns of habitat utilization varied among individuals and there
were no obvious consistent patterns or differences among size classes, sexes, or time of
year. The majority of sharks moved less than 100 km in 30 days, but one shark moved
nearly 1300 km from the tagging site in the USVI to coastal Venezuela. Overall, tiger
sharks had surprisingly narrow environmental preferences and occupied a relatively
restricted portion of the marine realm, but readily deviated from their preferred habitat.

722SSAR SEIBERT ECOLOGY AWAR D, Galleria North, Thursday 23 July
2009

Patrick V. Wheatley, Paul L. Koch

University of California, Santa Cruz, Santa Cruz, CA, United States

Estimating Long -term Diets of Alligators from Rockefeller Wildlife Refuge
Using Stable Isotope Analysis

Studying herpetological diet typically consists of either observing animals feeding in
their natural habitats or analyzing gut contents. However, it is particularly challenging
to observe aquatic animals when they are partially or fully submerged. Additionally,
both of these techniques offer only a narrow temporal view of the animal’s diet with
each observation. Many mammalian and ornithological studies have benefited by
utilizing the stable isotope compositions of animal tissues to help elucidate food sources
of those animals. In this study we analyzed the stable isotope compositions of bone and
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tooth collagen from alligators and numerous prey species from Rockefeller Wildlife
Refuge in southwestern Louisiana. We expect that interpreting stable isotope ratios of
nitrogen and carbon from bone and tooth collagen can reveal average diet for this
alligator population on time frames ranging from ~100 days to ~five years. These time
frames allow us to take a much longer temporal view of the diets of the animals as well
as the possibility of incorporating information about changes in diet as a function of life
history for an individual. This study is bolstered by the fact that the region has a strong
history of observational and gut content analysis studies. These previous studies both
inform our choice of animals to sample as potential prey items and make it possible to
compare the results of our study to the more traditional studies of alligator diets.

615Fish Phylogeography, Pavillion West, Sunday 26 July 2009
Matthew White

Ohio University, Athens, OH, United States
Intraspecific Phylogeography of the Sauger

Sauger is a widespread and recreationally important species found throughout the
Mississippi, Hudson Bay, and Great Lakes” drainages. Unlike the closely related walleye,
saugers have not been used in widespread stocking programs, although
supplementation with locally derived stocks is common. Thus range-wide population
structuring should not be influenced by stocking of non-native strains. We undertook a
phylogeographic study of populations from throughout the range. Approximately 760
bases from the mitochondrial control region were determined. We identified 15
haplotypes among 18 populations that differed by 0.1 to 1.2% suggesting divergences in
the mid to late Pleistocene. Patterns of divergence are consistent with at least two glacial
refugia. However, no geographic groupings of populations were observed. Our data
suggests that there has been substantial dispersal since the retreat of the glaciers. These
results are similar to those observed in walleye, suggesting a common Pleistocene and
post-Pleistocene history.

938SSAR SEIBERT CONSERVATION AWARD , Galleria North, Friday 24
July 2009

Steven Whitfield, Kelsey Reider, Sasha Greenspan, Maureen Donnelly
Florida International University, Miami, FL, United States

Do Litter Dynamics Regulate Population Densities of Amphibians and
Reptiles in a Declining Terrestrial Herpetofauna?

Populations of terrestrial amphibians and reptiles have declined dramatically over the
past four decades at La Selva Biological Station, a protected rainforest reserve in lowland
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Costa Rica. Because the quantity of standing leaf litter on the forest floor is the
predominant determinant of abundance for the litter herpetofauna, it was suggested that
changes in litter dynamics may be related to faunal declines for both amphibians and
reptiles. We conducted a 16-month experimental investigation of the relationship
between litter depth and herpetofaunal density. We established nine 15x15m capture-
recapture plots in fall 2006, and sampled frogs and lizards on each plot on 99 separate
occasions during which all encounters of frogs and lizards were recorded, and captured
animals were assigned unique marks. After a 6-mo pre-treatment period, plots were
assigned to three treatments: litter addition (L+), litter removal (L-), or sham treatment
controls (C). Total encounters of pooled amphibians and reptiles were higher on L+
plots than on control plots in the post-treatment period, while total encounters were
fewer in C plots. Species-level response to treatments were individualistic; some
common species showed strong increases in density in L+ treatments and reduced
density in L- treatments while other species showed no effects. Manipulation treatments
had a profound effect on species composition. We discuss the results of capture-
recapture analyses, relation to standing litter dynamics, and the potential role of climate
change and mesopredator release as factors shaping quantity of standing litter, and -
ultimately - density of amphibian and reptile populations at this site.

483 AES Behavior & Morphology, Galleria South, Thursday 23 July 2009

Nicholas Whitney', Wes Pratt?, Theo Pratt’, Jeffrey Carrier’

ICenter for Shark Research, Mote Marine Laboratory, Sarasota, FL, United States,
*Center for Shark Research, Mote Marine Laboratory Center for Tropical Research,
Summerland Key, FL, United States, 3Department of Biology, Albion College, Albion,
MI, United States

Biologging Love: ldentifying Shark Mating Behavior Using a Three -
dimensional Acceleration Data Logger

In the few shark species for which it has been observed, mating behavior has involved
various postures and movements that appear to be very different from those involved in
typical daily activities such as swimming, feeding, and resting. A data logger that
records these postures and movements may therefore allow us to identify mating
behavior in species for which direct observations are impossible. We applied Vemco,
three-dimensional acceleration data loggers, sampling at a rate of 5 Hz, to four adult
nurse sharks during their mating season in the Florida Keys. Loggers were carried for
periods ranging from 24 to 106 hrs, and were recovered through animal recapture or
logger shedding and recovery after corrosion of a galvanic link. Logger-equipped sharks
were directly observed carrying out several behaviors (e.g., resting, slow swimming,
avoidance, fast swimming, courtship/mating) providing visual corroboration of
acceleration data. This allowed us to distinguish the movements associated with mating
from those associated with other behaviors, and thereby differentiate the time and
duration of mating-related events. We also used acceleration data to construct
ethograms for each animal over the experimental period, and we discuss these results
and the potential for these devices in future studies of shark reproductive behavior.
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501 Poster Session I, ExhibitorOs Hall, Friday 24 July 2009

Nicholas Whitney', William Robbins’, Richard Pyle®, Jennifer Schultz', Brian
Bowen', Kim Holland’

"Hawaii Institute of Marine Biology, University of Hawaii at Manoa, Kaneohe, HI,
United States,’Cronulla Fisheries Research Centre, NSW Department of Primary
Industries, Cronulla NSW, Australia,’Bernice P. Bishop Museum, Honolulu, HI,
United States

Movemen ts of the Whitetip Reef Shark, Triaenodon obesus, from Photo -
identification and Population Genetics

Little is known about the movements of whitetip reef sharks, but past studies indicate
that they are strongly site-attached, with home ranges of approximately 1 km?” This is
surprising because of their broad distribution, from the western Indian Ocean to the East
Pacific. Unlike reef teleosts, whitetips have no pelagic larval stage for long-distance
dispersal. We sought to investigate this paradox using community-based photo-
identification to quantify the movement of individual whitetips in the Hawaiian Islands,
and mtDNA sequence analyses to describe the species' global population structure.
Photo-identification of at least 178 individuals revealed coastal movements of up to 26
km, and two movements requiring transit of a 140 m deep channel. Other animals
appeared strongly site-attached, being sighted at the same location up to 13 times over a
seven year period. Sequence analysis of a 1025 bp sequence from the mtDNA control
region of 310 individuals revealed low genetic diversity (h = 0.550 + 0.025 and m =
0.00213 + 0.00131). SAMOVA and Barrier analyses both showed the strongest barrier to
gene flow was located along the Sunda Shelf with other strong barriers throughout the
western Pacific. East Pacific sharks all shared a single haplotype, possibly indicating a
recent eastward expansion of this species across the East Pacific Barrier. Our results
expand the known range of movements for individual whitetip reef sharks, and
demonstrate that historical land boundaries have a lasting impact on population
structure whereas large oceanic distances may be traversed over time.

411 AES Ecology I, Pavillion West, Saturday 25 July 2009

[eff Whitty', Stirling Peverell?, David Morgan', Dean Thorburn', Colin
Simpfendorfer’

ICentre for Fish and Fisheries Research, Murdoch University, Murdoch, Western
Australia, Australia,’Queensland Primary Industries & Fisheries, Sustainable Fisheries,
Northern Fisheries Centre, Cairns, Queensland, Australia, 3Fishing and Fisheries Centre,
James Cook University, Townsville, Queensland, Australia

Movements and Habitat Use of Juvenile Freshwater Sawfish ( Pristis microdon)
in a Riverine Environment

Inhabiting rivers as juveniles, Critically Endangered (IUCN 2006) freshwater sawfish
(Pristis microdon) are vulnerable to habitat degradation, although it is unclear to what
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extent as little is known about their habitat use. Between June 2007 and November 2008
passive acoustic tracking methods employing Vemco V13TP-1L and V16TP-5H tags,
monitored by VR2W receivers, were used to investigate the movements and habitat use
of P. microdon in a riverine environment. Tracking data revealed that individuals were
selective of the depths they used at different ages, times of day and when exposed to
different environmental parameters including depth and temperature. In general, new
recruits (0+ age class) occupied shallow waters (<0.6 m) while >1+ age classes P.
microdon inhabited deeper water (>0.6 m). A vertical movement pattern was observed
primarily in =1+ P. microdon, moving to deeper water at sunrise and moving shallower
in the afternoon. Body size, predator/prey interactions, temperature and light intensity
are hypothesised to be reasons for depth selection as observed with other
elasmobranchs. Data also revealed that tides influenced the direction of inter-pool
movement for 0+ P. microdon, moving with tidal flow (98% of time), and provided >1+ P.
microdon access through shallow runs normally only manoeuvrable by 0+ P. microdon.
Due to varying behaviours of different age classes and habitat use changing with
environmental conditions, investigating impacts of habitat degradation on P. microdon is
a complicated process. However, it can be concluded from this study that decreased
water levels will limit access to habitat and resources for P. microdon.

899Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Rachel Wilborn, Erin Ferer

Florida Fish and Wildlife, Miami, FL, United States

A Comparison of Damselfish Densities, Guarding Behavior, and Territory
Size on Patch Reef and Coral Rubble Sites in Dry Tortugas National Park

Loss of coral coverage due to widespread disease, recurring cold events, and severe
storms has largely reduced the once expansive branching coral communities to areas of
relatively featureless rubble. It is still relatively unclear how overall complexity loss in
Dry Tortugas National Park, one of the least disturbed coral reef systems in North
America, may affect fish density, behavior, and territory. Our study evaluated
differences in density, chase encounters, and territory size of dusky, beaugregory, and
three spot damselfish on coral rubble and nearby patch reefs within Dry Tortugas
National Park. Damselfish populations were encountered on both patch reef and coral
rubble sites, with differences in distribution and abundance found between species and
habitat types. For all three species, the greater density occurred on the patch reef.
Increased density on patch reef accounted for a larger number of chase encounters;
however, no significant difference was found due to habitat type or species. Although all
three damselfish species defended a larger territory size on coral rubble than patch reef,
significant differences were only detected among dusky damselfish.
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424 Poster Session |, ExhibitorOs Hall, Friday 24 July 2009
Erik Wild

University of Wisconsin-Stevens Point, WI, United States

Natural History and Reproductive Behavior of  Cruziohyla craspedopus (Anura:
Hylidae)

The reproductive biology of Cruziohyla craspedopus (Anura: Hylidae) is described from
observations made during four three-week field sessions at a site in lowland Amazonian
rainforest of Departamento de Madre de Dios, Peru. Two different breeding sites were
studied during the rainy seasons of 2000-01, 2002-03, 2004-05, and 2006-07. The unique
breeding microhabitat, pools in plank buttresses of trees, differs from that previously
described for the species. Information regarding population size, site fidelity, and
individual frog activity were made using unique color patterns on the dorsum of each
frog. Several individuals were recorded calling and two types of vocalizations are
presented. The complete episode of amplexus through oviposition is documented and
involves extensive movements around the pool with the female carrying the male. Egg
clutches were usually deposited on vertical faces of the buttress within 0.5 m above the
surface of the water. Observations regarding clutch size, mortality, and predation are
reported. Tadpoles present in the water were of various developmental stages and the
dispersal of metamorphosed froglets is reported. A wiping behavior of stroking the
body and head with hind limbs is described. Examination of all large trees in ca. 50
hectares of forest failed to find additional similar plank buttress pools, indicating that
these specialized microhabitats are rare and may be a factor limiting abundance of these
frogs in a given area, thus explaining the relative rarity of the species and the lacuna of
information on its natural history.

337 General Ichthyology, Parlor ABC, Sunday 26 July 2009
E. O. Wiley

University of Kansas, Lawrence, KS, United States
Serial Homology and Teleost Epurals

Teleost epurals are usually numbered sequentially. This practice potentially leads to
non-homologous epurals received the same label and homologous epurals receiving
different labels, masking potentially informative characters and creating misleading
statements of identity leading to potentially misleading statements of homology. For
example, Elops has three epurals representing detached spines of ural centra 1-3.
Thymallus has three epurals representing detached spines of preural centra 1 and 2 and
ural centrum 2. The identity of epural elements in many groups is questionable due to
lack of developmental data.
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216 AES Functional M orphology Symposium, Grand Ballroom II, Friday 24
July 2009

Cheryl Wilga', Anabela Maia', Sandra Nauwelaerts®, George Lauder’

IUniversity of Rhode Island, Kingston, R, United States, 2Michigan State University,
East Lansing, MI, United States, SHarvard University, Cambridge, M A, United States

Prey Capture Using Whole Body Fluid Dynamics in Batoids

Traditionally, suction feeding is described as rapid expansion of the buccal cavity.
However, when feeding on the substrate, suction can be generated by lifting the body
away from the substrate. This mechanism has been exploited by batoid species, in
particular, due to the dorsoventrally flattened body form. Digital particle image
velocimetry and high speed video was used to compare the hydrodynamics of feeding
behavior in little skates, Leucoraja erinacea and round stingrays Urobatis halleri. We
hypothesize that the difference in stiffness of the rostrum and extent of the pectoral fins
onto the head between the species should result in behavioral differences; the more
flexible rostrum and greater fin area of stingrays will allow more extensive use of body
suction. When simulating attached or buried prey, stingrays approach the prey with
raised rostral ends of the pectoral fins and then press the edges against the substrate to
constrain prey. Stingrays make a tent by raising the rostrum and curling up the pectoral
fin edges, then raising the head while rapidly projecting the fins forward and over the
prey to generate suction. Skates show a similar behavior, although the smaller fin area
does not allow lateral occlusion, thus resulting in weaker flow. Also, skates use a rostral
strike behavior that pushes fluid towards the substrate potentially to stun or uncover
prey. Thus skates and rays use the body to direct flow in different ways to accomplish
similar tasks. This may be explained by the evolutionary divergence in rostral and
pectoral fin morphology.

498Fish Ecology I, Pavilli on East, Friday 24 July 2009

Lance Williams, Marsha Williams, Bethany Riley

University of Texas at Tyler, Tyler, TX, United States

The Relationship Between Fish Assemblages, Watershed Form and Function,
and Local Habitat in Highly Disturbed Headwater Str  eams

In 2003 and 2006, fishes and habitat variables were quantified at 36 headwater sites from
three different sub-watersheds within the Sugar Creek basin. The goal of the project was
to examine how the structure and function of aquatic food webs in headwater streams
are impacted by various land management practices with the aim of enhancing aquatic
ecosystem function and water quality in agriculturally impaired watersheds. Sugar
Creek, in northeast Ohio, is the second most degraded watershed in the state, and
agriculture is the major source of impairment to stream water quality. We found that
fish assemblages were only weakly associated with local, instream habitat conditions
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and were in fact more strongly related to watershed hydrology and geomorphology. In
general, fish assemblages were similar across most sites, and local land use conditions
were not always indicative of fish assemblage quality, as measured by Index of Biotic
Integrity (IBI) scores. We suggest that headwater fish assemblages in highly disturbed
landscapes may be weakly associated with instream habitat and more strongly
associated with watershed scale form and function. Establishing a clear link between
forested riparian areas and aquatic biota can be difficult in these types of systems.
Understanding habitat in the landscape matrix may be more important than local habitat
conditions in the types of systems we examined.

759AES Reproduction & Genetic s, Galleria South, Saturday 25 July 2009

L. Jay Williams, James Sulikowski

University of New England, Biddeford, ME, United States

The Use of Steroid Hormone Concentrations to Determine Individual
Variability in the Reproductive Cyclicity of the Little S kate, Leucoraja
erinacea, in the Western Gulf of Maine

The little skate, Leucoraja erinacea, inhabits a broad geographical range extending from
Nova Scotia to Cape Hatteras, NC. In the Gulf of Maine (GOM), the little skate is
considered to be the most common of the seven endemic inshore skate species. A recent
study (2007), found the GOM population to be close to both the overfishing and
minimum biomass thresholds. The analysis of circulating steroid hormones is a non-
lethal technique proven to effectively assess reproductive parameters in elasmobranch
species. However, describing reproductive cyclicity with this technique has been
problematic due individual variability in the stage of ovulation amongst sampled
mature females. The goals of this study are to investigate the appropriate temporal
sampling periodicity in order to reduce the variability of hormone levels observed in
previous studies. Circulating steroid hormones, estradiol (E,) and testosterone (T), will
be used to establish individual variability and reproductive cyclicity in the little skate.
Steroid hormones are currently being extracted from weekly blood samples collected
from a laboratory population of mature little skates. Hormone levels will be determined
by radioimmunoassay and variations in the concentrations of E, and T between skates
will be evaluated to assess the extent of individual hormone variability. In addition,
trends of elevated hormone levels will be used to determine the annual reproductive
cycle.
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505 Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Marsha Williams', Lance Williams', Richard Moore?

IUniversity of Texas at Tyler, Tyler, TX, United States,’Ohio State University,
Columbus, OH, United States

A Watershed Scale Approach for Headwater Stream Restoration

The Sugar Creek watershed in Northeast Ohio is the second most degraded watershed
in Ohio, with agriculture the major source of impairment. From 2003 to 2006, headwater
tributaries were sampled for habitat and biota in three subwatersheds, which differ in
farming practices and geomorphology. Organic matter, riparian vegetation, and stable
isotope analyses were used to examine cycling of carbon in food webs. Linkages
between stream ecosystem function, riparian corridors, and adjacent agricultural land
use were examined to create a framework for headwater stream restoration priorities.
The degree of fragmentation and the location of woodlots within the watershed may be
more critical than local habitat in improving water quality. Restoration efforts that focus
on connecting high quality habitat patches rather than on site-specific restoration of
local habitats may be more effective. Stable isotope data showed a disconnect between
organic matter dynamics and stream food webs, indicating restoration should focus on
floodplain development. Industries and landowner partnerships are driving further
restoration efforts based on the data collected from this study. Sugar Creek partners (a
landowner partnership) have used the data from 81 sites in the headwaters to prioritize
stream miles in need of restoration. Alpine Cheese, a major industry in the watershed, is
now involved in a nutrient trading plan to reduce phosphorus inputs and fund stream
restoration to degraded subwatersheds. In addition, efforts are now underway to link
researchers and watershed ecology curricula with local schools within the watershed in
the form of an NSF GK-12 project.

230 Herp Genetics, Galleria North, Saturday 25 July 2009

Rod Williams, J. Andrew DeWoody

Purdue University, West Lafayette, IN, United States

Reproductive Success and Sexual Selection in Wild Tige r Salamanders
(Ambystoma tigrinum)

Variation in reproductive success is most pronounced in species with strongly biased
operational sex ratios, prominent sexual dimorphisms, and where mate competition and
choice are likely. We studied sexual selection in tiger salamanders (Ambystoma tigrinum)
and examined the role of body size on reproductive success. We genotyped 155 adults
and 1341 larvae from 90 egg masses at six microsatellite loci. Parentage analyses
revealed both sexes engaged in multiple matings, but was more common among females
(64%) than males (27%). However, the standardized variance in mating and
reproductive success was higher in males. Bateman gradients were significant and
nearly identical in both sexes, suggesting that sexual selection was roughly equal
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between sexes. Body size was not correlated with mating or reproductive success in
either sex. The apparent lack of sexual selection on body size may be a result of sperm
storage, sperm competition, alternative mating tactics, and/or random induction of
spermatophores.

351Fish Systematics I, Grand Ballroom II, Thursday 23 July 2009

Stuart Willis', Izeni Farias?, Guillermo Orti'

IUniversity of Nebraska-Lincoln, Lincoln, NE, United States,’Universidade Federal do
Amazonas, Manaus, AM, Brazil

Testing Species Boundaries and Phylogeny in SatanOs Fishes (Cichlidae) Using
Unlinked Gene Genealogies

Where morphological data are ambiguous or misleading, molecular data provide an
objective alternative to discover species boundaries, a fundamental paradigm in
systematic biology, and one often taken for granted in other biological disciplines. We
applied systematic methods based on the coalescent to test the reality of putative species
meta-populations in the Neotropical cichlid genus Satanoperca. Using DNA sequences
from 2 mitochondrial and 6 nuclear loci, a total of 7 unlinked genealogies, we estimated
a species phylogeny of putative meta-populations using phylogenetic methods that do
not expect genes to share a single genealogical history. Using this phylogenetic context
as a base, we used the coalescent probability of observed gene genealogies to
discriminate between gene flow and incomplete lineage sorting in select pair-wise
comparisons of putative species. Our results suggest that while the current taxonomy of
Satanoperca recognizes only 7 species, at least 3 additional species remain to be
described, most of which are endemic to regions of the Amazon that are under
increasing deforestation and agricultural pressure. Phylogenetic results confirm the
distinctness of the spotted, pit-spawning group of Satanoperca (S. daemon, S. lilith, & S.
acuticeps), but more natural historical data are needed to understand a complicated
pattern of evolution of ovophilous mouthbrooding in the remaining species (S. jurupari,
S. pappaterra, S. leucosticta, et al.).

373Poster Session Ill, Exhi bitorOs Hall, Sunday 26 July 2009

Stuart Willis', Jason Macrander’, Shane Gibson', Carmen Montafia? Izeni Farias’,
Nathan Lovejoy*, Guillermo Orti'

IUniversity of Nebraska-Lincoln, Lincoln, NE, United States,’Texas A&M University,
College Station, TX, United States,University of Toronto-Scarborough, Toronto, ON,
Canada, *Universidade Federal do Amazoans, Manaus, AM, Brazil

Molecules in a Putative Neotropical Vertebrate Hybrid Zone: The Case of the
Polyphyletic Butterfly Peacock Cichlid
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Butterfly peacock cichlids (Cichla orinocensis) are easily identifiable among congeners by
the possession of a distinct green color and three ocellated spots along the flank.
However, in surveys of mitochondrial DNA of Cichla, we discovered that the
populations of C. orinocensis from the Orinoco+upper Negro and middle+lower Negro
Rivers were fixed for different monophyletic lineages of mtDNA. Further, in the Cichla
tree these two lineages grouped with two different species of Cichla, and one of these
lineages was deeply nested among another clade of species. Three hypotheses
potentially explain this distribution: convergent morphology, incomplete lineage
sorting, and ancient hybridization. Further, if these two populations experienced
hybridization but are now isolated, this introgression may have instigated the speciation
of a hybrid taxon. Using mitochondrial and nuclear DNA, we distinguish between these
hypotheses using phylogenetic and population genetic techniques.

760Poster Session I, ExhibitorOs Hall, Saturday 25 July 2009

Andrew Williston, Karsten Hartel

Museum of Comparative Zoology, Cambridge, MA, United States

Georeferencing in Ichthyology Collections: Considerations for A quatic
Geospatial Data

Coordinates have long been a part of ichthyology collections- especially for marine
stations where collectors can’t use landmarks to describe a locality. These data have
been kept in museum collections and been useful to many aspects of ichthyological
research. Increasingly, initiatives are coordinating and sharing coordinate associated
specimen data. In an effort to increase the available data, especially valuable historic
references, several zoological disciplines have begun adding coordinates to locality
descriptions, a practice commonly called “georeferencing.” Wide scale, coordinated
georeferencing efforts have been made in mammalogy, herpetology and ornithology,
however not yet in ichthyology. In 2008, the MCZ ichthyology department
georeferenced its Massachusetts collections, trying the best practice standards used by
major georeferencing initiatives. The department made several observations on the
feasibility of georeferencing ichthyology collections, particularly the high-quality of
river junctions and river-street intersections. However, there were concerns relating to
spatial fit (how well a reference matches the actual feature). While ponds may be well
defined by a central point and radius, long or winding rivers are likely not well suited to
the point-radius method. Knowing that shared, geospatial networks are continuing to
develop, ichthyology collections, researchers, and collectors should work together
towards standards that will provide the best possible geospatial collection data for the
future of aquatic research.
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263 SSAR SEIBERT ECOLOGY AWAR D, Galleria North, Thursday 23 July
2009

[ohn Willson', Brian Todd? Christopher Winne'

"University of Georgia, Savannah River Ecology Lab, Aiken, SC, United States,*Virginia
Polytechnic Institute and State University, Blacksburg, VA, United States

Trap-happiness, Temporary Emigration and Other Factors Affecting
Detectability and Population Estimation in Aquatic Snakes

Although mark-recapture methods are among the most powerful tools for monitoring
wildlife populations, the secretive nature of snakes has historically hindered the
effectiveness of mark-recapture for estimating snake population parameters (e.g.,
population size, survivorship). Here, we apply advanced mark-recapture methods to
gain a comprehensive understanding of the factors that affect capture probability in
aquatic snakes, with the goal of maximizing accuracy and precision of population
parameter estimates for snakes. Specifically, we used intensive field sampling and
robust design mark-recapture analytical methods in program MARK to evaluate factors
influencing detectability of two species of aquatic snakes, the banded watersnake
(Nerodia fasciata) and the black swamp snake (Seminatrix pygaea). We constructed a set of
a priori mark-recapture models incorporating various combinations of time and group
(sex)-varying capture and recapture probabilities, behavioral responses to traps (i.e.,
"trap-happiness” or "trap-shyness"), and temporary emigration, and we ranked models
for each species using Akaike's information criterion. For both N. fasciata and S. pygaea,
we found strong support for time-varying capture and recapture probabilities and
strong trap-happy responses, suggesting that the use of standard open population
models would violate modeling assumptions and yield biased estimates of population
sizes and vital rates. We also found evidence of temporary emigration in S. pygaea that
varied between the sexes. This study is among the first comprehensive assessments of
factors affecting detectability in snakes and provides a framework for studies aimed at
monitoring snake populations.

369Snake Ecology, Pavillion East, Monday 27 July 2009

Kevin Wiseman', Harry Greene®, Douglas Long’, Michelle Koo*

'Garcia and Associates, San Francisco, CA, United States, 2Depari‘menif of Ecology and
Evolutionary Biology, Cornell University, Ithaca, NY, United States,’Department of
Natural Sciences, Oakland Museum of California, Oakland, CA, United States,
‘Museum of Vertebrate Zoology, University of California at Berkeley, Berkeley, CA,
United States

Feeding Ecology of the California Kingsnake ( Lampropeltis getula californiae)

We studied the feeding ecology of the California Kingsnake (Lampropeltis getula
californiae) through the examination of 2,638 museum specimens from nine natural
history collections, in addition to records from published literature, unpublished field
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notes, and personal communications. Twenty-nine percent of 423 prey items eaten by
374 L. g. californiae were mammals (primarily rodents), 28% were snakes, 25% were
lizards, 11% were nestling birds and eggs, 3% were squamate eggs, 1% were
unidentified squamate reptiles, and 1% were amphibians. Murid rodents, colubrid
snakes, and sceloporine lizards were particularly important prey; rattlesnakes accounted
for only 6% of total prey. We detected a positive relationship between snake mass and
prey mass; relative prey mass values averaged 0.24 + 0.19 (range 0.01-0.73; n=43).
Differences in kingsnake body size (SVL) between groups that consumed different prey
types were highly significant. The relative frequency of lizards consumed was
negatively correlated with SVL, while relative frequencies of rodents and bird eggs and
nestlings were positively associated with SVL; California kingsnakes consumed snakes
with similar frequency throughout life. During the months of April, May, and June,
lizards, rodents, and snakes were the most frequent prey types taken, respectively.
Seasonally available prey such as the eggs and nestlings of birds and squamate eggs
were consumed from April to August. Kingsnakes from arid bioregions, particularly the
Mojave and Sonoran Deserts, consumed significantly more snakes, fewer rodents, and
fewer lizards than L. g. californiae from non-arid, temperate bioregions.

643Poster Session I, ExhibitorOs Hall, Sunday 26 July 2009

Sharon Wise', Bryant Buchanan', Patrick Dawes®
Utica College, Utica, NY, United States, ’Nashville Zoo, Nashville, TN, United States
Artificial Night Lighting Alters Surface  Activity of Red -backed Salamanders

Expansion of human habitation near and within natural habitats increasingly exposes
wildlife to pollutants. Light pollution, night lighting in naturally dark areas due to
artificial sources, has the potential to alter the behavior of nocturnally-active
amphibians. Exposure of amphibians to constant bright light in the laboratory causes
changes in activity patterns, metabolism, and growth. However, the impact of artificial
night lighting comparable to that in affected habitats has not yet been addressed widely
in the literature. We examined changes in nocturnal activity of Red-backed Salamanders
(Plethodon cinereus) exposed to natural and artificial night lighting in both the natural
habitat and in the laboratory. On humid and rainy nights, these woodland salamanders
emerge from under cover objects and forage above-ground. We hypothesized that
artificial night lighting would delay emergence from under cover objects. We tested this
hypothesis in twelve 16-m forest transects in which six were artificially lit (107 Ix) and
six were left dark (10* 1x). We found fewer salamanders active 1 h after dark in the
lighted transects, suggesting a delay in time of emergence for salamanders in lighted
transects. In a laboratory experiment, we tested this hypothesis by examining the effect
of four different nocturnal light levels (10 to 100 1x) on emergence time and nocturnal
activity. Salamanders emerged sooner and were active longer under darker conditions.
Our results suggest that artificial night lighting has the potential to alter the normal
nocturnal activity of salamanders associated with foraging and breeding.
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74 SSARSEIBERT CONSERVATION AWARD , Galleria North, Friday 24 July
2009

Samantha S. Wisniewski, Scott E. Henke

Caesar Kleberg Wildlife Research Institute, Kingsville, TX, United States
A Brown Tree Snake Risk Assessment for the Continental United States

Brown tree snakes (Boiga irregularis) are a mildly venomous, rear-fanged constrictor that
is native to Australasia. These snakes were unintentionally introduced to the island of
Guam sometime after WWII, possibly on a cargo shipment from Australia. Due to
population explosions around 1960, the brown tree snake (BTS) is now an exotic
invasive causing significant economic, biological, and human health problems on
Guam. Brown tree snakes have been found in Hawaii, Texas, Alaska, and Oklahoma as
hitchhikers in planes, ships, and cargo coming from Guam. Risk of brown tree snake
invasion is expected to increase greatly over the next 10-12 years due to extensive
military expansion and development on Guam. A similarity assessment was completed
using climatic data from both the native range and the invaded range of BTS to compare
to locations in the continental United States. Climatic suitability, along with shipping
data from Guam to the continental United States (military household goods, cargo, and
commercial shipment destinations and weights as well as data on missed inspections)
helped define high-risk areas for BTS introduction. High-risk areas are important
targets for the North America Brown Tree Snake Control Team (NABTSCT) for
increased public education, training and awareness.

880SSAR SEIBERT SYSTEMATICS & EVOLUTION AWARD , Galleria
North, Friday 24 July 2009

Guin Wogan'?

"University of California, Berkeley, Berkeley, CA, United States,*California Academy of
Sciences, San Francisco, CA, United States

Testing Refugial Hypotheses and Ancestral Range Changes in the Fejervarya
limnocharis species complex (Anura: Dicroglossidae)

The geologic history of Southeast and Insular Asia is highly dynamic. Changes in sea
levels have dramatically altered the connectivity of landmasses, particularly those lying
on the Sunda Shelf, giving rise to highly complex biogeographic histories across the
region. Here I investigate the phylogeographic patterns of a widespread “weedy”
species complex (Fejervarya limnocharis) distributed throughout Asia. 650 individuals
were sequenced for two mitochondrial and one nuclear gene revealing deep genetic
divergences and substantial geographic structuring. Two approaches are used to
investigate the phylogeographic patterns: in the first GIS models are built reconstructing
26 natural habitat types, thereby creating snapshots of the changing landscape
throughout the Pleistocene. These landscapes are then coupled with spatially-explicit
individual based coalescent simulation approaches, to develop and test refugial
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hypotheses. In the second approach, ancestral range reconstructions are generated using
a spatially-explicit Maximum Likelihood approach. Congruent phylogeographic
patterns are further examined.

888Herp Conservation |, Grand Ballroom |, Saturday 25 July 2009

David Wojnowski', Patrick Malonza?

IUniversity of North Texas, Denton, TX, United States, ’National Museums of Kenya,
Nairobi, Kenya

When is a Worm not a Worm? When it is a Critically Endangered Caecilian

An investigation was conducted on the effects of a conservation workshop and naming
contest for the Sagalla caecilian Boulengerula niedeni on southeast Kenyan villagers’
perspectives about this animal (n=18). Most caecilians are underground dwelling
amphibians often mistaken for other vertebrate and/or invertebrate animals (e.g. snakes
or worms). Prior to the contest, many villagers of Sagalla Hill would kill any large
caecilian they dug up while tilling their fields thinking it was a snake, while smaller
specimens were killed indiscriminately as they were considered worms and
insignificant. The Sagalla caecilian, rated critically endangered by the World
Conservation Union, is found only on Sagalla Hill where available suitable habitat is
limited and being altered at an alarming rate, however, this species seems tolerant of
small-scale farming efforts. This study determined that having an indigenous name,
“kilima-mrota”, for this strange animal helped participating villagers to differentiate the
Sagalla caecilian from snakes and worms and, coupled with increased knowledge and
understanding of its ecology and biology, tended to increase contest participants’
perspectives toward a more positive orientation as well as sharing this information with
others in their families and community.

586Herp Biogeography, Galleria North, Saturday 25 July 2009

Dustin A Wood', Robert N Fisher', Andrew T Holycross? Julio A Lemos Espinal’

"U.S. Geological Survey, Western Ecological Research Center, San Diego Field Station,
San Diego, CA, United States, ’Arizona State University, School of Life Sciences, Tempe,
AZ, United States,*Universidad Nacional Autonoma de Mexico, Laboratorio de
Ecologia, Los Reyes Iztacala, Edo de Mexico, Mexico

Conflicting Phylogenetic Signals in the Narrow -headed Gartersnake
(Thamnophis rufipunctatus): Unraveling Historical versus Contemporary
Patterns of Diversity

We analyzed the phylogeography and population genetic variation of the Narrow-

headed Gartersnake (Thamnophis rufipunctatus) using rapidly evolving mitochondrial
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and nuclear DNA sequence data. This highly aquatic species is distributed along the
headwaters of the Gila River system in Arizona and New Mexico, and sporadically
throughout much of the Sierra Madre Occidental in Mexico. Due to the threatened status
of T. rufipunctatus in the U.S. and the uncertain phylogenetic relationships among U.S.
and Mexico populations, understanding how genetic variation is partitioned across their
rare and often patchy aquatic habitat is a key component of their future management.
Phylogenetic analyses based on mtDNA identify three major clades, one corresponding
to all U.S. and northern Sierra Madre populations and two within the southern Sierra
Madre Occidental. Nuclear DNA sequences from two unlinked introns displayed low
levels of variation and differed in topology with respect to each other and/or the
mtDNA genealogy. However, within each nuclear genealogy no alleles were shared
between U.S. and Mexico populations, corroborating the geographic exclusivity of these
northern populations. Our results suggest that the mtDNA genealogy provides a
snapshot of historical diversification, while patterns of nuclear variation reflect more
recent and current interactions among populations. Since both mtDNA and nuclear data
provide evidence that U.S. populations contain a unique subset of the total genetic
diversity found throughout the range of the species, we discuss important management
practices that can mitigate critical losses of genetic diversity in an already threatened
landscape.

885SSAR SEIBERT SYSTEMATICS & EVOLUTION AWARD , Galleria
North, Friday 24 July 2009

Perry Wood', Todd Jackman', Aaron Bauer', Lee Grismer', Kumthorn
Thirakhupt', Anchalee Aowphol’, Jesse Grismer', Chan Kin Onn', Norhayati
Ahmad’

"Universiti Kebangsaan, Bangi, Malaysia,’Chulalongkorn University, Bangkok,
Thailand,’La Sierra University, Riverside, Ca, United States, “Villanova University,
Villanova, United States

Systematics of the Genus Acanthosaura Gray 1931 (Squamata: Agamidae)
Inferred from Mitochondrial and Nuclear Genes

The Southeast Asian lizard genus Acanthosaura is distributed throughout Myanmar,
Thailand, Cambodia, Laos, China, Malaysia, and its offshore islands, Pulau Aur, Pulau
Tioman, Pulau Penang, Pulau Perhentian, and Pulau Langkawi. I investigated the
phylogenetic relationships of all nine of the currently recognized species of Acanthosaura
using one mitochondrial gene (ND2 859bp) and two nuclear genes (KIF24 502bp; PRLR
583bp). Maximum parsimony, maximum likelihood, and Bayesian analyses of the
mitochondrial DNA recover the wide-ranging Acanthosaura lepidogaster as a paraphyletic
group. Acanthosaura lepidogaster from Vietnam, Laos, and China form a monophyletic
group, but A. lepidogaster from Myanmar are sister to A. crucigera from Thailand and
southern Myanmar and an undescribed species from Cambodia. Acanthosaura
bintangensis and A. titiwangsaensis form a monophyletic group with A. armata. There are
two distinct clades within in the A. armata clade, one from the Seribuat Archipelago and
the rest from Peninsular Malaysia and its other adjacent islands. The nuclear gene trees
resolve the shallow nodes but the deeper nodes of the trees were not recovered. This
could be due to incomplete lineage sorting.

667



960 Poster Session I, ExhibitorOs Hall, Friday 24 July 2009
Julie Worley', Justin Touchon®

"Portland State University, Portland, OR, United States, ’Boston University, Boston,
MA, United States

Reproductive Mode Plasticity Under Conflicting Egg Predation and
Desiccation Risk

An organism's fitness is determined by its ability to reproduce viable offspring. For
animals that lack parental care, assessing and discriminating between oviposition sites
may increase offspring survival. The Neotropical treefrog, Dendropsophus ebraccatus,
presents an excellent opportunity to evaluate ovipostition site choices in multiple
habitats, since adults demonstrate reproductive mode plasticity and can lay eggs both
terrestrially and aquatically in response to canopy shade. Laying eggs in water may
subject eggs to hypoxia and aquatic predation but removes the chance of egg
desiccation, whereas terrestrial oviposition may lessen predation risk but increase egg
desiccation, which varies with canopy shade. To measure adult reproductive choices in
response to opposing costs associated with aquatic versus terrestrial reproduction, we 1)
quantified aquatic predation risk in a natural setting, 2) tested whether D. ebraccatus
demonstrates oviposition site discrimination in response to an aquatic egg predator, and
3) measured the individual and combined effects of egg desiccation and aquatic
predation risk on D. ebraccatus ovipostion decisions. Aquatic egg predation risk is high
in nature and the presence of an aquatic egg predator altered reproductive mode choices
by D. ebraccatus. Not only did D. ebraccatus discriminate against pools with aquatic egg
predators, but aquatic egg predation risk outweighed terrestrial egg desiccation risk,
causing frogs to lay out of water even in unshaded habitats where desiccation risk is
high. Plastic oviposition site choices by adults can be made in response to egg-stage risks
in multiple habitats and adults make fine-tuned decisions to increase egg survival.

1005Fish Ecology I, Pavillion West, Monday 27 July 2009

Clare Wormald', Mark Steele!, Graham Forrester?

'California State University, Northridge, CA, United States,”University of Rhode
Island, Kingston, R1, United States

Positive Effects of Group Living on Recruitment and Survival of a Harvested
Coral Reef Fish

Effective conservation and management strategies are needed to sustain harvested coral
reef fish populations that are impacted by overexploitation and habitat loss, however,
little is known about how the demographic rates of harvested reef fish respond to
fluctuations in population density. We used a large-scale density manipulation of a
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harvested coral reef fish, the schoolmaster snapper (Lutjanus apodus), to test for effects of
population density on recruitment and survival. The experiment uncoupled the
relationship between density and habitat, revealing positive effects of high population
density on recruitment during an ontogenetic shift from nursery habitats to coral reefs,
and positive effects of group living on survival in late juvenile and adult schoolmasters.
These positive effects of density on recruitment and survival of the schoolmaster
contrast with the results of most studies on small, non-exploited coral reef fishes.
Positive effects of group living detected in the schoolmaster imply that regulatory
mechanisms that would help populations recover from overfishing may be absent in this
species, but that marine protected areas may be particularly effective for management of
this species.

986 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Amber Wright

University of California Davis, Davis, CA, USA

Lizard ( Anolis sagrei) Niche Breadth Changes with Experimental
Manipulation of Perch Availability: Males Specialize, Females General ize

I compared lizard perch use between 4 treatment plots (4"x4" posts added as artificial
perches) and 4 control plots. Plots were unenclosed 5 x 5 m vegetated areas inhabited by
naturally occurring resident lizards (brown anoles, Anolis sagrei). Plots were established
on Staniel Cay (Exuma Chain, Bahamas) in Sept 2007, and behavioral observations
continued through May 2008. The addition of artificial perches resulted in the
availability of novel resources for this site, as posts were much wider and taller than the
naturally occurring vegetation. On average, lizards in treatment plots used wider
perches than lizards in control plots, with treatment males using perches roughly twice
as wide as treatment females. Treatment females became more generalized relative to
control females, while treatment males became more specialized. This pattern is
explained by shifts in the types of resources used: treatment males largely shifted onto
wider perches, while treatment females expanded their resource use across niche space.
These sex-specific responses are likely explained by brown anole social structure: males
defend territories that contain several females. The artificial perches were much taller
than the natural vegetation, and therefore may have facilitated vigilance and
transmission of visual displays. Alternatively, the artificial perches may be more
important for thermoregulation in males as they are much larger. Overall, the observed
niche breadth flexibility and rapid behavioral shift to utilizing novel resources may be
related to this species’ success as an invader of both disturbed and non-native areas.
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911 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009; ASIH STORER
ICHTHYOLOGY AWARD

Jeremy Wright

University of Michigan, MI, United States

Aposematism and MYllerian Mimicry in a Group of Lake Tanganyikan
Catfishes

The Synodontis species of Lake Tanganyika all share, at some point in their ontogeny, a
color pattern that is unique in this genus of over 120 known species. Though this strong
similarity in color pattern has been noted by various authors, no selective scenarios have
been advanced to explain this conservative pattern of coloration. The results of
experiments using two Tanganyikan Synodontis species (S. multipunctatus and S.
petricola) with a model predatory fish species (Micropterus salmoides) indicate that the
color pattern found in these catfishes is aposematic in nature. Individuals of the
predator species quickly learned to avoid attacking each Tanganyikan Synodontis
species. Multiple controls indicated that the presence of the common Tanganyikan color
pattern was solely responsible for preventing additional attacks by M. salmoides
individuals. Individuals of the predator species that had learned to avoid attacking one
Tanganyikan Synodontis species would also not attack when presented with its
Tanganyikan congener. The fact that either Synodontis species was able to serve as an
aposematic model for its congener strongly suggests that this system represents an
example of Miillerian mimicry, the first such case to be reported in fishes. These results
strongly suggest that selection from Lake Tanganyikan predators, rather than simple
nonadaptive retention of an ancestral color pattern, is responsible for the strong
similarity of color pattern between Tanganyikan Synodontis species.

562 Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Elvis H. H. Wu, M. Christine McMahon, Richard Mayden

Saint Louis University, St. Louis, MO, United States

Social Networking and Cyber -enabled Scientific Collaboration in the
Nomenclatorial Process: A Case Study from North American Freshwater
Fishes

Names in scientific nomenclature serve as critical objects with which a plethora of
information is and can be indexed and connected in cyberspace. With the increasing
number of revisionary studies emerging from phylogenetic research and the need to
have taxonomies logically consistent with phylogenetic relationships, taxonomies are
currently in various stages of fluidity with emerging changes. Traditionally, name
changes require considerable time following publication and involve limited input from
individuals. Emerging cyber technologies provide outstanding opportunities to enhance
community participation and expedited changes. We propose a new social networking-
based and community-driven nomenclature system to aid in these objectives. The
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system integrates two web applications beneficial for biodiversity studies. We adopt
database applications to provide species data. We also use a blog system that allows
registered users to post proposed changes, announce new publications, or discuss
proposed name changes. Users may also post content information regarding a proposed
taxonomic change. The system provides also announces recent changes for comment
and the most up-to-date list of species and their current classification that can be used to
link out to other resources about groups. The advantage of this system is that it records
and tracks change on posts and comment information, allows user input, and provides
the community with free and current information. The registration procedure for the
system also allows the community to use this tool as an academic resources needed for
nomenclatorial discussion as well as an educational tool for non specialists interested in
following the scientific process.

810AES Functional Morphology Symposium, Grand Ballroom I, Friday 24
July 2009; AES GRUBER AWARD

Barbara E. Wueringer', Lyle Squire Jr.?, Stephen M. Kajiura’, Nathan S. Hart',
Shaun P. Collin'

The University of Queensland, School of Biomedical Sciences, Brisbane, Australia,
2Cairns Marine, Stratford, Cairns, Australia, Florida Atlantic University, Biological
Sciences, Boca Raton, FL, United States

Functional Adaptations of the Elongated Rostrum of Pristid Sawfish

Within batoids, the two families of sawfish (extinct sclerorynchids and extant pristids),
which are both derived from rhinobatid shovelnose rays, have evolved an elongated
rostrum. Comparison of the internal structure of the rostrum in the three taxa indicates
that in pristids the anterior portion of the rostrum lengthened, which results in a
slimmer construction than that of the sclerorhynchid rostrum. Moreover, pristid rostral
teeth grow continuously from the base, whereas sclerorhynchids possess functional
rostral teeth and dormant replacement teeth. Both characteristics present in pristids are
interpreted as adaptations to reduce weight and therefore allow fast lateral swipes of the
rostrum during food manipulation, as observed in freshwater sawfish, Pristis microdon.
Comparison of the two dimensional sensory array of the electroreceptive ampullae of
Lorenzini in rhinobatids and pristids reveals how the elongation of the rostrum may
have expanded the food spectrum of pristids: the total number of ampullary pores
distributed ventrally on the head and rostrum of the pristid Anoxypristis cuspidata
(490.3168.7) equals that of the rhinobatids Glaucostegus typus (452.0£162.8) and
Aptychotrema rostrata (461.5£17.7). However, A. cuspidata possesses more than seven
times the number of pores on the dorsal surface of the rostrum (297.1+56.6 pores) than
the rhinobatids (A. rostrata 40.7+2.3 pores, G. typus 24.9£5.1 pores), indicating that
pristids can potentially sense the electric field of prey in the water column. Behavioural
experiments demonstrate that, in P. microdon, the ability to detect weak electric fields in
the water column might come with a decreased sensitivity for electric fields simulating
benthic prey.
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11 Poster Session llI, ExhibitorOs Hall, Sunday 26 July 2009

Leren Xu, Hong Chen, Kaigong Wang, Dongmei Yang

Guizou University, Hauxi, Guiyang, Guizhou, China

Mast Cell Reaction in the Lesio n Tissues of Sparganosis in Frog Rana
nigromaculata

Hauxi district of Guiyang,China is know to be an endemic area of sparganosis in frog
(Rana nigromaculata). Histopathological study of sparganosis in frog (Rana nigromaculata)
was carried out to detect the possible relactionship between mast cell reaction and the
forming of the lesion of sparganosis. The characteristic lesions of frog sparganosis
included cavitary necrosis by moving of the larvae, granulomatous reaction by
infratration of eosinophils, neutrophils, macrophages and lymphoid cells, and
proliferation of epithelioid cells and fibroblast cells. It was noted that mast cells
proliferated remarkablely in the granulomatous lesion which intend to around the wall
of the cavitary necrosis by moving of the larvas, and also diffused among the lesion
tissue. The mast cell desidy (MCD) in the muscle tissuse around the lesion of affected
frog(86+15/ mm?) was significantly higher than that in the unaffected frog(9+3/ mm?)
(P<0.001). In a few cases entirety fragmatation following death of the larva was found. It
was suggested that there are close relationship between mast cell reaction and the
forming of the eosinophil granulomatous lesion, and mast cell may play an important
role in anti-parasite immuno-reaction in frog sparganosis.

455Poster Session |, ExhibitorOs Hall, Friday 24 July 2009

Katharine Yagi, Jacqueline Litzgus
Laurentian University, Sudbury, Ontario, Canada

Spatial Ecology and Thermoregulation of Spotted Turtles (  Clemmys guttata) in
a Southern Ontario Population

Ectotherms have evolved behavioural and thermoregulatory mechanisms to adjust body
temperatures to minimize energetic costs. Assessing habitat selection is important for
describing thermoregulatory behaviour since ectotherms choose habitats based on their
thermoregulatory needs. One such behaviour is aestivation; a summer dormancy that
includes inactivity, fasting and physiological adjustments to protect against water loss.
The purpose of this project is to determine the effect of changing habitat (i.e., flooding)
on the spatial ecology and thermoregulation of spotted turtles (Clemmys guttata),
specifically looking at aestivation. Spotted turtles from a population in southern Ontario
will be radio tracked, and body temperatures (T,) and environmental temperatures (T,)
recorded. To examine the relationship between thermoregulation and habitat selection,
artificial turtle models outfitted with temperature loggers will be placed throughout the
available habitat. Temperatures chosen by turtles will be compared to those available to
determine if habitat selection is related to thermal properties. Spotted turtle preferred
body temperature (T,.) will be determined by observing active individuals in a thermal
gradient. We will examine whether turtles in nature choose habitats based on thermal
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properties that allow them to maximize time spent at T, Spatial ecology will be
compared before and after the habitat change using historical radio telemetry data
collected by the Ministry of Natural Resources and data collected during the current
study. Understanding the response of a species at risk, such as the spotted turtle, to a
rapid change in habitat will help biologists determine the best long-term course of action
to take to maintain populations.

408AES Conservation & Management I/AES Age & Growth, Parlor ABC,
Friday 24 July 2009

Atsuko Yamaguchi, Keisuke Furumitsu, Gen Kume

Nagasaki University, Nagasaki, Japan
Elasmobranch Fauna in Ariake Bay, Japan

The study area-Ariake Bay-is recognized as an estuary, which has the largest tidal flat in
Japan. This study aims to elucidate the species composition, abundance, and habitat of
elasmobranchs in Ariake Bay. Samples were collected using small bottom trawlers, set
nets, gill nets, and bottom long-lines from almost all areas of Ariake Bay. A total of 255
fish species including 21 elasmobranchs (9 sharks and 12 skates and rays) were
identified, of which at least 59 species (5 elasmobranch species) were recorded for the
first time in the study area. The most abundant elasmobranch genus was Dasyatis, which
comprised at least 6 species (D. akajei, D. laevigata, D. zugei, D. izuensis, D. acutirostra, and
Dasyatis sp.). From the central region of the bay, we could collect samples quantitatively:
we found that elasmobranchs (especially rays) were more abundant than the teleostean
species. The most abundant species was the fanray, Platyrhina sinensis. Some species
such as P. sinensis and guitarfish Rhinobatos hynnicephalus were not found in the inner
part of the bay. On the other hand, Myliobatiforme such as stingrays (Dasyatidae) and
eagle rays (Myliobatidae) were distributed widely throughout the bay. At least 11
elasmobranch species, including Myliobatiforme and scalloped hammerhead shark
Sphyrna lewini, use the rivers, which flow into the innermost area of the bay, and the
tidal flat areas in the inner part of the bay as their nursery ground.

687 Cypriniform Tree of Life, Pavillion East, Sunday 26 July 2009; ASIH
STOYE AWARD GENERAL ICHTHYOLOGY

Lei Yang

Saint Louis University, Saint Louis, MO, United States
Cypriniformes Tree of Life: Phylogenetic Relationships of the Cyprinid

Subfamily Cyprininae (Ostariophysi: Cypriniformes) Inferred from
Mitochondrial and Nuclear Sequence Data
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As the largest subfamily of the Cypriniformes, Cyprininae currently contains roughly
100 genera and 1,300 species, and many undescribed species still exist in the tropical
waters of the world. This group contains barbins (e.g. Barbus), labeonins (e.g. Labeo and
Garra), cyprinins (e.g. common carp and goldfish), and schizothoracins (snow trouts).
Many of these species are important as food fish, aquarium species, and in biological
research. Despite the diversity and importance of cyprinines, the phylogenetic
relationships of this clade have never been investigated using a large number of taxa
from most of the range of the clade and a large number of characters. For this study,
more than 150 taxa, representing over 60 genera of all four tribes of the Cyprininae were
sampled for sequence data. Our analyses are based on five mitochondrial genes (COI,
cytochrome b, 16S, ND4 and ND5) and four nuclear genes (RAG1, Rhodopsin, EGR2B
and IRBP) evaluated using maximum parsimony, partitioned maximum likelihood, and
partitioned Bayesian methods. The subfamily Cyprininae was revealed as a
monophyletic group. The tribe Labeonini was also robustly resolved as monophyletic.
None of the other three tribes (Barbini, Schizothoracini, and Cyprinini) were
monophyletic. The phylogenetic relationships within each tribe will be discussed.

410Poster Session II, ExhibitorOs Hall, Saturday 25 July 2009
Shao-Min Yang', Szu-Lung Chen?, Yu-Teh Lin'

'Institute of Ecology and Evolutionary Biology, National Taiwan University, Taipei,
Taiwan,’ Animal Department, Taipei Zoo, Taipei, Taiwan

Coexistence Mechanism of Two Agamid Lizards in Northern Taiwan

The geographic distribution of Japalura swinhonis and Japalura polygonata xanthostoma
overlap in northern Taiwan. The two species coexist in some localities, but not others.
We investigated whether differences in morphology (standardized for overall sizes)
occurred between sympatric and allopatric populations (a precondition for character
displacement). We found morphological differences in head height and head
dimensions, and limb shapes, including right hindlimb. Since head dimensions may
affect bite force and fighting ability, and limb shapes may affect motion performance, it
suggested a trade-off between fighting and motion ability in the two species.

299Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009

Huang Yong Cheng, Lue Guang Yang

National Taiwan Normal University, Taipei, Taiwan
Resource Partition and Habitat Preference of Japalura luei in Taiwan

Japalura luei is a rare and endemic agamidae lizard in Taiwan. The distribution range,
population size and information about its ecological requirements of this lizard are
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limited. In this study, we tried to investigate morphological difference between sexes,
habitat preference, distribution range, population age structure and resource partition of
them in Taiwan. Our survey indicated that J. luei was mainly found near the mixed
forest in Northern Taiwan with red false-cypress and Japanese Cedar in Nanao. The
estimated population size by mark-recapture method was about 485 individuals. The
SVL of males is 65.95 mm, females is 62.71 mm. The male lizards mainly were found on
the conifers (73%). As for the forest layer preference, male lizards prefer to stay on the
main trunk (95%), following by on the branch (5%). While the females, choose to stay on
different parts of the tree, mainly on the clump (67%). On the average, the male lizards
stay at the height of 115.4 cm above the ground, while the females prefer at the height of
87.9 cm above the ground. As for diurnal activities, mainly from ten in the morning to
two in the afternoon. During the night, |. luei used the ferns 87%, branches of the tree 9%
and the brushes 4% as resting places. We know the different microhabitat preference
between different sexes, and the information about to ecological requirements of this
rare species, this can provide information for the conservation and management strategy
in the future for this endemic lizards in Taiwan.

736 Poster Session llI, ExhibitorOs Hall, Sunday 26 July 2009

Laurel Young, Richard Mayden
Saint Louis University, Saint Louis, MO, United States

Cypriniformes Tree of Life: Reanalyzing Reproductive Behaviors in North
American Minnows

North American minnows (Family: Cyprinidae) display diverse spawning behaviors
which are usually combined into categories such as broadcasting, crevice spawning, egg
clustering, and mound-building. Each group has a collection of similar behaviors but
within each category there is much variation between different species. In addition,
when these spawning modes are overlain on a phylogenetic tree, it appears that each
reproductive type has evolved multiple times. To search for a more parsimonious
explanation, individual reproductive morphological characteristics and actions for each
species of Cyprinidae were collected. The particular characters were coded in binary
states and entered into the computer program MacClade in which to conduct a
parsimony analysis. After comparing this new phylogeny to a current tree based on
molecular data, preliminary data points to the likelihood that discrete characters have
evolved once or a small number of times. Each extant species, therefore, displays a
unique assortment of behaviors. Although the collective breeding actions in each
species may resemble each other, the evolutionary history of reproduction in minnows is
best explained through the evolution of discrete characters. From this analysis we can
more fully understand the evolution of these minnows and clarify some misleading
classifications of breeding behaviors.
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1000General Ichthyology I, Pavillion East, Saturday 25 July 2009
Shawn Young', Jeff Isely?, Tim Grabowski’, Patrick Ely*

IUniversity of Idaho, Moscow, ID, United States, ’Clemson University, Clemson, SC,
United States,’University of Iceland, Reykjavik, Iceland, *University of Georgia, Athens,
GA, United States

Age, Growth and Reproductive Biology of Catostomids from the Apalachicola
River, Florida, USA

We collected Grayfin Redhorse Moxostoma n. sp. cf. poecilurum (n = 134), Spotted Sucker
Minetryma melanops (n = 102), and Quillback Carpiodes cyprinus (n = 102) to determine
age, growth and reproductive biology of spawning catostomids in the Apalachicola
River. The information provided herein for grayfin redhorse is the first detailed
description of life history parameters for this undescribed, endemic species. Scales and
otoliths revealed the maximum ages of grayfin redhorse and spotted suckers were 9-10
years. Quillback ages were 13-30 years. Scales underestimated ages of
quillback. Grayfin redhorse aggregated and spawned from mid-February to mid-April
over main-channel gravel-bar habitat, overlapping spatially and temporally with
spotted sucker spawning. Quillback spawned later over a sand-gravel substrates
frequently in close proximity to riverbank habitat and were usually captured in smaller
groups of 4-10 individuals. Quillback was the smallest in total length at age; longest-
lived; most fecund; and produced the smallest eggs. Grayfin redhorse was the largest in
body size; had an intermediate life span; and produced the fewest yet largest eggs.
Spotted sucker was more similar to grayfin redhorse in most characteristics. Several
highfin carpsuckers Carpiodes velifer were also captured, signifying a range extension for
the species.

107 AES Functional Morphology Symposium, Grand Ballroom Il, Frid  ay 24
July 2009

Kara Yopak, Lawrence Frank
University of California San Diego, San Diego, CA, United States

Defying Evolutionary Expectations: Analysis of the Brain of the Whale Shark,
Rhincodon typus, using Magnetic Resonance Imaging

Very little is known about the brain organization of the suction filter feeder, Rhincodon
typus, and how it compares to other orectolobiforms, despite its specialized lifestyle.
Brain size and overall brain organization was assessed in R. typus in relation to both
phylogeny and ecology, using magnetic resonance imaging (MRI). In comparison to 60+
chondrichthyan species, R. typus demonstrates a relatively small brain for its body size,
similar to lamniforms Carcharodon carcharias and Cetorhinus maximus. R. typus possesses a
relatively small telencephalon, with some development of the dorsal pallium (suggestive
of moderate social behavior), a relatively enlarged diencephalon, and a relatively
reduced mesencephalon. The most notable characteristic of the brain of Rhincodon is a
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large, highly foliated cerebellum, one of the largest within the chondrichthyan clade.
Enlargement and increased complexity of the cerebellum has been previously seen in
active, pelagic species such as Alopias vulpinus and Sphyrna lewini; potential adaptive
pressures for this neural characteristic will be discussed. Early development of the brain
was qualitatively assessed from in situ MRI images of the brain and chondrocranium of
a neonate specimen of R. typus. There was evidence that folding of the corpus appears in
early development, although depth and number of folds may vary ontogenetically.
Hierarchical cluster analysis shows evidence of convergent evolution with the large-
bodied, filter feeding shark, C. maximus, supporting the claim that organization of the
brain is more similar in species with analogous but independently evolved lifestyles
than those that share taxonomic classification.

273 Lizard Ecology, Pavill ion East, Friday 24 July 2009
Peter Zani
Lafayette College, Easton, PA, United States

The Effects of Temperature and Body Size on Winter Survival of Side -
blotched lizards, Uta stansburiana: Results from the Laboratory, Semi -natural
Enclosures, and a Natural Population from Eastern Oregon

Winter is typically considered a period of unfavorable conditions that organisms must
endure. Yet, recent studies suggest that winter cold can actually benefit organisms in
terms of survival and subsequent reproduction. For example, in 2004 Wilson and Cooke
(Ecology 85:3406-17) showed that winter survival of lizards increased with latitude. To
further clarify this pattern I conducted experiments on lab, enclosed, and natural
populations of side-blotched lizards (Uta stansburiana). Laboratory experiments
revealed that animals in colder winter environments survived longer and that size was
correlated with survival regardless of temperature. In nature, larger adult lizards have a
survival advantage over multiple years. However, these data were collected over an
entire year and other sources of variation (e.g., predation) cannot be excluded. Thus, I
created replicate experimental enclosures in eastern Oregon that contained appropriate
hibernacula (cliffs) for overwintering. Just prior to the end of the growing season (mid-
October) each enclosure was stocked with eight animals of known size ranging from
young-of-the-year to multi-year-old adults. By recapturing survivors in the spring I was
able to estimate the effect of body size on survival in semi-natural conditions. Results
from multiple years indicate that larger lizards survive winter better in the enclosures.
The similarity of the size-survival advantage in the lab, enclosed, and natural
populations suggests that the relationship between size and survival represents a
consistent selective filter from year to year. This filter may be responsible for certain
life-history patterns in organisms, such as the size-number offspring trade-off across the
breeding season.
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260Poster Session Il, ExhibitorOs Hall, Saturday 25 July 2009
Yong-Pu Zhang?, Wei-Guo Du', Jian-Wei Shen’, Lin Shu®

"Hangzhou Normal Univeristy, Hangzhou, China,*Wenzhou University, Wenzhou,
China,’Quzhou College, Quzhou, China

Low Optimal Temperatures for Food Conversion and Growth in the Big -
headed Turtle, Platysternon megacephalum

We conducted a feeding trial in juvenile big-headed turtles, Platysternon megacephalum,
from eastern China at a range of temperatures from 20 C to 29.4 C to determine the
effects of body temperature on food digestion, specific growth rate and food conversion,
and thus the optimal range of temperatures for aquaculture. Food and energy intake
increased significantly from 20 'C to 22.4 'C, remained at a high level until 27.1 ‘C, and
then decreased dramatically to 29.4 'C. Similarly, lipid and protein intakes were
significantly less at the lowest (20 'C) and highest (29.4 ‘C) temperatures than at
intermediate temperatures. The digestive efficiency of energy decreased as temperature
increased, whereas the digestive efficiency of protein increased from 20 ‘Cto 25 °C, and
decreased at higher temperatures. The relationship between body temperature (T) and
specific growth rate (SGR) or food conversion coefficient (C.) was curvilinear, and could
be described by quadratic equations: SGR =-0.0099T> + 0.4708T - 5.2387 or C. =-0.3708T"
+ 17.1983T - 181.8546. The maximum growth was estimated to occur at 23.9 ‘C, and over
90% of maximal growth rate occurred in the temperature range from 21.9 'C to 25.8 'C;
maximal food conversion coefficient was estimated to occur at 23.2 ‘C, with above 90%
of the maximum from 21.0 'C to 254 'C. Taken together, the optimal range of
temperatures for digestive physiology and growth in juvenile P. megacephalum was
found to be 22-25 °‘C, which is much lower than those in most freshwater turtles.

486Live -Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009

]. Jaime Zuniga-Vega', Jerald B. Johnson?

"Facultad de Ciencias, Universidad Nacional Autonoma de Mexico, Ciudad
Universitaria, Distrito Federal, Mexico,’Department of Biology, Brigham Young
University, Provo, UT, United States

Reviewing the Causal Hypothesis for the Evolution of Superfetation in
Livebearing Fishes

Superfetation is the ability of females to carry simultaneously more than one brood at
different developmental stages. In poeciliid fishes this interesting reproductive feature
has evolved independently several times. We review the phylogenetic distribution of
superfetater species within the family Poeciliidae as well as the different hypotheses
proposed to explain the evolution of superfetation in this group of livebearing fishes. 1)
The resource availability hypothesis claims that superfetation should be favored in low
resource environments, as it reduces the peak reproductive demand by partitioning the
brood into subsets. 2) The set of demographic hypotheses argue that this reproductive
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trait could have arisen as a response to either unpredictable juvenile survival, high adult
female life expectancy, or low and uncertain adult survival probabilities. 3) The
morphological constraint hypothesis aims to explain superfetation as a result of external
pressures upon the body shape which in turn restrict the space that females can devote
to offspring production. Particularly, in high stream velocity environments or in habitats
where fish must swim fast to escape predators, superfetation may allow fish to produce
a relatively high number of offspring with a streamlined phenotype. We also review the
evidence that supports these main hypothesis as well as the ecological and evolutionary
implications of superfetation upon other key life-history traits such as reproductive
allotment, level of maternal provisioning, and offspring size.
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