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609 Poster Session 11, Exhibit Hall, Saturday 25 July 2009
Kenneth Able!, Michael Fahay!

IRutgers University, New Brunswick, NJ, United States, ZNMFS-NOAA (retired),
Sandy Hook, NJ, United States

Ecology of Estuarine Fishes: A Synthesis from the Temperate Waters of the
Western North Atlantic

The life history and ecology of fishes in estuaries is poorly known relative to the interest
and needs of ichthyologists, estuarine ecologists, pollution biologists and resource
managers at local, state and federal levels. Also, it is while they are in estuaries that they
encounter several critical "bottlenecks" that can greatly affect survival rates and the
resulting abundance of certain populations that we wish to harvest or are important
components of these ecosystems. We intend to provide this missing information in a
data-rich synthesis based on both historical and new information from a variety of
sources embracing both temperate estuaries and the adjacent Atlantic Ocean where
many of these species are spawned and spend the winter. This monograph will
comprehensively treat the how, when, and why of the dominant fishes in estuaries.
Synthesis chapters summarizing the patterns of reproduction and development, larval
supply, settlement, growth, mortality, habitat use and migrations will be foci for 94
species. Examples of the breadth of these treatments will be provided.

209 ELHS/LFC Ecology II/Condition, Broadway 1&2, Sunday 26 July 2009

Silvana Acevedo, Greg P. Jenkins, Julia Kent

Marine and Freshwater Fisheries Research Institute, Department of Primary Industries,
Queenscliff, Australia

The Vertical and Horizontal Distribution of Fish Larvae in Central Bass Strait,
South-Eastern Australia

Variation in the vertical distribution of fish larvae can have a strong influence on larval
dispersal and therefore patterns of conectivity. The vertical and horizontal distribution
of fish larvae in central Bass Strait was examined monthly from September 2007 to
August 2008. Sampling was conducted at 0.5 m under the surface and 1-2 m above the



bottom at 1, 2 and 5km from shore along transects off Kilcunda and Wonthaggi.
Seasonal stratification of fish larvae was strong, possibly due to species-specific patterns
of distribution, or to seasonal changes in hydrodynamic dynamics affecting vertical
distribution. Distribution of some taxa was also influenced by factors such as distance
from shore. For instance, the Australian anchovy, Engrulis australis, was more
concentrated near the bottom close to shore, but evenly distributed between surface and
bottom further offshore (5 km). Patterns of vertical distribution may relate to larval
behaviour, or possibly to seasonal changes in hydrographic dynamics.

569 Poster Session I, Exhibit Hall, Friday 24 July 2009

Gerardo Aceves-Medina, Sylvia Patricia A. Jimenez-Rosenberg, Ricardo Javier
Saldierna-Martinez

CICIMAR-IPN, COFAA/SIP/SNI, La Paz, Baja California Sur, Mexico

Changes in the Fish Larvae Community of Bahia Vizcaino, Baja California,
and the Adjacent Oceanic Region (2001-2003)

As part of IMECOCAL Program activities, fish larvae collected in oblique zooplankton
tows, made off the northwestern coast of the Baja California Peninsula between 2001 and
2003 are analyzed. The goal is to determine the composition of the fish larvae
community in Bahia Vizcaino area, and how it changes along the study period. A total of
75 and 82 fish larvae species have been identified for 2001 and 2002 respectively.
Mesopelagic fish larvae dominate during both years. Larvae of warm water species are
more abundant during fall, with an important presence until winter, while fish larvae of
temperate water species are more abundant during spring and summer. Trough the
year, Myctophidae and Phosichthyidae showed higher larval abundances; families
Synodontidae and Clupeidae larval abundances are important to during fall and winter
respectively. Hydrographic conditions in the area during 2003 were similar to those
observed during 2001 and 2002; hence we expect no significant change in the fish larvae
community distribution pattern.




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

Gerardo Aceves-Medinal, Ricardo Palomares-Garcial, Jaime Gémez-Gutiérrez!,
Carlos Robinson?, Ricardo Javier Saldierna-Martinez!

ICICIMAR-IPN, COFAA/SIP/SNI, La Paz, Baja California Sur, Mexico, 22Laboratorio
de Ecologia de Pesquerias, Instituto de Ciencias del Mar y Limnologia, Universidad
Nacional Autonoma de México, México DF, Mexico

Multivariate Characterization of Spawning and Larval Environment of Small
Pelagic Fishes in the Gulf of California

The spawning environment of Sardinops sagax and Engrauslis mordax was characterized
using sea surface temperature and Chl-a from field surveys and/or satellite imagery as
useful descriptor of the spawning habitat for clupeiformes fish, however we also used
other considerable less studied biological variables that have a stronger effect on the
selection of the fish spawning area. High densities of small pelagic fish eggs were
associated with high zooplankton densities as a strategy that promotes adequate food
supply for larval development and/or adult nutrient requirements for spawning
process. We made a multi-factorial characterization of environmental conditions
(November 20005) in the Gulf of California, associated with adult distribution (estimated
using hydroacoustic and submarine video), spawning areas (indicated by eggs
distribution) and nursery areas (indicated by preflexion to postflexion larvae). Our main
goal was to explain small pelagic fish adult selection of the spawning areas. We
recorded physical (temperature, density, thermocline depth, stratification of the water
column, and dissolved oxygen) and biological variables (abundance of: photosynthetic
and accessory pigments, zooplankton biomass, and copepod abundance). We detected
high zooplankton biomass had a stronger correlation with the spawning areas compared
with the influence of several physical variables but this effect is distinct for larvae that
for adults. We demonstrated a spatial ontogenetic segregation of the oldest larvae
present on regions with moderate zooplankton and phytoplankton biomass. We
conclude that high zooplankton biomass was not related with adequate food supply for
larval development but with adult feeding requirements during the spawning process.




177 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Cory Adams!, Daniel Saenz!, Josh Pierce!, David Laurencio?

ISouthern Research Station, USDA Forest Service, Nacogdoches, TX, United States,
2Auburn University, Auburn, AL, United States

Occurrence of Batrachochytrium dendrobatidis in Kekoldi Indigenous Reserve,
Costa Rica

Batrachochytrium dendrobatidis (Bd) is a fungus that is known to cause potentially fatal
disease, chytridiomycosis, which may contribute to amphibian declines worldwide. We
searched for the presence of Bd in the Kekoldi Indigenous Reserve in the lower
elevations of the Talamancan region of Costa Rica to determine Bd infection rates in the
anuran community. Also, we attempted to determine which species might be at greatest
risk to Bd and the effect of elevation on detection rates. We collected a total of 126
individual adult frogs of 20 different species, from 10 different families. Of the 20
species sampled, only 8 tested positive for Bd. Ten individuals, out of 126, tested
positive for an overall detection rate of 7.9% for the anuran community. Too few
individuals were sampled to determine rates of the incidence of Bd for each species and
too few individuals tested positive to determine if elevation affected detection rates of
Bd.

607 ELHS/LFC General Ichthyology II, Broadway 1&2, Saturday 25 July 2009;
ELHS SALLY RICHARDSON AWARD

Kyle Adamskil, Jeffrey Buckel!, Gretchen Bath-Martin?, Chris Taylor?, Kyle
Shertzer?

INorth Carolina State University - CMAST, Raleigh, NC, United States, ZNOAA-
NMEFS, Beaufort, NC, United States

Developing an Index of Abundance for Gag Grouper in North Carolina: An
Analysis of Larval and Juvenile Catch

One of the recommendations from the most recent stock assessment of gag grouper was
the development of a fishery-independent index of abundance. The goal of this study
was to gather information that would be useful for developing a larval or juvenile index
of abundance in North Carolina. Larval gag were sampled on night flood tides at
Beaufort Inlet from 1986 to 2008 as part of the NOAA bridgenet program. A 5-m otter
trawl was used to sample juvenile gag in seagrass beds at randomly selected stations
from June through September in both 2007 and 2008. Ages were calculated using lapillar
otoliths. Concentrations (#/m3) of larval gag peaked in late April to mid-May. Juvenile
gag were caught in seagrass beds from June through September with peak catches in



July and August. A delta-lognormal modeling approach was used to compare fits of
several models to larval and juvenile gag catch data and to calculate indices of
abundance. For larval gag, models including peak abundance at full moon or a peak at
full moon with a smaller peak near new moon had equal support; this suggests that
peak flood tides are important predictors of gag ingress. A model including time of year,
percent seagrass coverage, and sound best fit juvenile gag catch data. Back-calculated
hatch dates ranged from February through April. The North Carolina Division of
Marine Fisheries will begin sampling for juvenile gag in summer 2009 and are using
these results to help design their survey.

1032 Fish Behavior, Parlor ABC, Monday 27 July 2009
Mia Adreani

Florida State University, Tallahassee, FL, United States

Reduced Fertilization Rate in the Presence of Streak Spawners in the
Hermaphroditic Seabass, Serranus subligarius

In the simultaneously hermaphroditic marine fish, Serranus subligarius, male role
individuals are known to pair spawn, group spawn and streak spawn. These mating
strategies are common among marine reef fish and their spawning behavior has been
well studied. What is unclear is how each behavior translates into reproductive success
and how these competing strategies may affect fertilization success. Mating behaviors
were recorded during the summers of 2005-2008 at three sites with different local
population densities within St. Andrew’s State Park, Panama City, Florida. Focal
individuals were each observed in 15-minute increments and the following were
recorded: total number of spawns, number of streak spawns, size of participating
spawners and fertilization rate. The occurrence of small sized individuals in the local
population predicts a higher frequency of streaking behavior and small fish are most
often first year individuals reaching sexual maturity late in the spawning season
(August/September). Spawns that included one or more streak spawners had a lower
fertilization rate than pair spawns without a streak spawner. Additionally, a field
manipulation experiment indicated lower fertilization rates (85-90%) in spawning events
that included streakers. Further tests to distinguish the mechanism by which this occurs
will be part of future studies.




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

Dominique Adriaens!, Joachim Christiaens!, Manuel Dierick?, Luc Van
Hoorebeke?

1Ghent University, Evolutionary Morphology of Vertebrates, Gent, Belgium, 2Ghent
University, Department of Subatomic and Radiation Physics, Gent, Belgium

Speciose and Special: Trichomycterid Catfishes and their Trophic
Morphology

Trichomycterid catfishes, comprising more than 200 species, exhibit a wide range of
ecological diversity. With that diversity, some distinct anatomical changes have
occurred during evolution. Amongst the several phylogenetic lines leading to the
trichomycterid phenotypes, evolutionary transformations have involved both changes in
the head as well as in the postcranial body (such as body elongation). Morphological
changes in the head are quite spectacular, especially when looking at the feeding
apparatus. In this presentation, an overview is given of the overall cranial morphology
of a basal trichomycterid, along with comparisons of feeding apparatus variation among
different clades. Some extensively modified morphologies will be discussed, in relation
to innovative mechanisms involved in highly specialised ways of feeding. Putting these
observations in a phylogenetic context, this overview may help to better understand the
evolutionary morphology of trichomycterid trophic systems, reflecting extensive
modifications as a result of adaptive evolution. Special focus will be paid to the
tridentines-stegophilines-vandellines clade, reflecting an evolutionary trend towards
ectoparasitic feeding behavior.

90 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Dominique Adriaens!, Heleen Leysen!, Manuel Dierick?, Gert Roos3, Joachim
Christiaens!, Sam Van Wassenbergh3, Nora De Clerck*, Luc Van Hoorebeke3

1Ghent University, Evolutionary Morphology of Vertebrates, Gent, Belgium, 2Ghent
University, Department of Subatomic and Radiation Physics, Gent, Belgium, 3Antwerp
University, Department of Biology, Antwerp, Belgium, *Antwerp University,
Department of Biomedical Sciences, Antwerp, Belgium

Stress-related Functional Morphology of the Opercular Bone in Suction
Feeding Fishes

Suction feeding is without a doubt one of the most successful feeding strategies in
teleostean fishes. Structural specialisations of the oral jaws are considered as one of the
most important evolutionary changes and novelties, increasing prey capture success
through jaw protrusion. However, frequently neglected is the role of the opercle



functioning as a valve. Higher suction forces will co-occur with high pressure forces,
pulling the gill cover inward. As any inward bending of the gill cover would decrease
suction performance and may even generate fractures, it can be expected that natural
selection would have favoured structural reinforcements of the opercular skeleton. From
a mechanical point of view, different answers can be formulated to the same problem in
this case (bone thickness, bone structure, mineralisation, curvature, etc.).
To test this hypothesis, the histology and 3D-morphology of the opercle in suction
feeding teleosts was analyzed. Using micro-CT data of generalised percomorph suction
feeders and highly specialised suction feeders (seahorses and pipefishes), 3D-models
were generated of the opercles and used for a finite element modelling. Histological
sections were also used to analyse bone mineralisation. To test the importance of certain
parameters of opercular shape for withstanding inward folding, artificial 3D-models
were analysed. To estimate actual inward folding of the opercles during suction feeding
in syngnathids, high-speed videos of a seahorse were analyzed.

1017 Poster Session II, Exhibit Hall, Saturday 25 July 2009; ASIH STORER
HERPETOLOGY AWARD

Jordan Ahle

California Polytechnic State University, San Luis Obispo. CA, United States
Thermal Biology of Northern Pacific Rattlesnakes (Crotalus o. oreganus)

Across all taxa of animals, thermal biology plays an important role in physiology and
behavior. Rattlesnakes behaviorally thermoregulate, utilizing various features of the
environment that allow them to reach the T, at which internal mechanisms operate
efficiently. In the Carrizo Plain of San Luis Obispo County, California, summer and
winter surface temperatures are routinely extreme enough to stress the physiology of C.
o. oreganus. By recording their Ty throughout the year, we observed how this species
utilizes particular refugia to avoid extreme temperatures. Ty, of C. o. oreganus was
collected for one year using surgically implanted iButton temperature data loggers and
substrate use was recorded by observation. Throughout the year, C. o. oreganus
successfully utilizes specific features of the environment, such as rodent burrows, that
remain thermally stable throughout the year, to achieve the T, most suitable for their
physiological condition. We are further exploring their thermal biology using snake
models that accurately show what Ty, a snake would potentially achieve if confined to a
particular location. By combining these three parameters (Tv, refugia use, and operative
temperature), a complete model of the thermal biology of Crotalus o. oreganus can be
constructed.




183 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009
Shaara Ainsley!, David Ebert?, Gregor Cailliet!

IMoss Landing Marine Laboratories, Moss Landing, CA, United States, 2Pacific Shark
Research Center, Moss Landing, CA, United States

Age, Growth and Maturity of the Whitebrow Skate, Bathyraja minispinosa
(Ishiyama & Ishihara, 1977), from the Eastern Bering Sea

Bathyraja minispinosa (Chondrichthyes: Arhynchobatidae) is an endemic skate species
confine mostly to the Aleutian Islands and Bering Sea of which little is known about its
life history. The species is taken mostly as by-catch in groundfish fisheries and as such
may be especially susceptible to over-exploitation. To fill critical life history gaps a total
of 226 vertebrae and caudal thorn samples was collected by during NMFS Alaska
Fisheries Science Center (AFSC) trawl surveys along the Eastern Bering continental
slope. AFSC observers and fisheries biologists collected additional samples. Observed
total lengths for males ranged from 14.7-83.7cm and females from 13.6-89.5cm.
Preliminary age estimates established a minimum longevity of 37 years. B. minispinosa
reached first maturity at 65.7cm TL for males and 66.8cm TL for females. The largest
immature male was 79.5cm TL, while the largest immature female was 73.3cmTL. Male
B. minispinosa reach median size at maturity (TLso) at 70.1cm and females at 67.4cm
(Males: 12 = 0.9597, p < 0.0001, n = 27; Females: r2 = 0.9958, p < 0.0001, n = 28).

546 AES Ecology II, Galleria South, Sunday 26 July 2009

Matthew Ajemian, Sean Powers

University of South Alabama & Dauphin Island Sea Lab, Dauphin Island, AL, United
States

An Integrative Approach to Evaluating the Ecological Role of Spotted Eagle
Rays (Aetobatus narinari) in Bermuda

Reported increases in the abundance of Myliobatid rays may pose problems for fisheries
management because many of their prey items include exploitable shellfish species. The
spotted eagle ray (Aetobatus narinari) is the most abundant inshore elasmobranch in
subtropical Bermuda, but its predatory role remains unexamined in this region. We
utilized a combination of acoustic monitoring, benthic sampling and gut contents
analysis (via gastric lavage) to assess the impact of spotted eagle rays to Bermudian
shellfish resources. Movement behaviors of adult spotted eagle rays were documented
over two summers with ten autonomous wireless hydrophones (Lotek WHS 3050)
distributed throughout Harrington Sound and at the mouth of Flatts Inlet.
Presence/absence data of rays within Harrington Sound reveal disproportional use of
subregions, and significant diel behavior. Individuals fitted with pressure sensors



showed a trend of occupying deeper regions of the sound during the middle of the day,
a potential thermoregulatory behavior. In particular, spotted eagle rays appear to exhibit
high site-fidelity in a region of southwest Harrington Sound characterized by sandy flats
and a wide variety of potential prey organisms. Gut contents from animals experiencing
gastric lavage reveal the major prey of adults is the Venerid calico clam (Macrocallista
maculata), while smaller individuals may prefer thinner-shelled Lucinid clams. Finally,
data from two "gate-keeping" hydrophones indicated residency periods beyond several
tidal cycles and up to 29 days. High site fidelity and long-term residency combined with
the energetic requirements of these large rays imply that these predators may largely
impact local prey dynamics.

118 Poster Session 11, Exhibit Hall, Saturday 25 July 2009

Mohammad Ali Akbarian!, Homayoon Hosseinzadeh?, Jafar Seyfabadil, Jaleh
Sarafraz3

ITarbiat Modares University, Noor, Iran, Islamic Republic of, 2Iranian Fisheries
Research Organization, Tehran, Iran, 3Shahid Beheshti University, Tehran, Iran

Effect of Light Intensity and Photoperiod on Growth and Survival of Kutum
Roach Early Stages

With the aim to study the effect of light intensity and photoperiod on growth and
survival of Kutum roach, Rutilus frisii kutum, early stages, in Spring 2007 newly hatched
larva were reared for 35 days in an indoor system under different photoperiods (18L:6D
or 12L:12D or 6L:18D) and light intensities (80 lux or 400 lux or 2500 lux). Comparing
with fish treated under natural light intensity and photoperiod, the results reveal better
growth (5.849+0.8) in fish treated under 400 lux light intensity and 18L:6D photoperiod
(p<0.05); Hence survival was greater (75.3%) in fish treated under 2500 lux light
intensity and 18L:6D photoperiod (p<0.05). Since no particular light regime is employed
in Kutum roach hatchery process, probably mid to high light intensities and
approximately long photoperiods can be useful.




1008 SSAR SEIBERT SYSTEMATICS & EVOLUTION AWARD, Galleria
North, Friday 24 July 2009

Hugo Alamillo!, Chad D. Brock?!, Michael E. Alfaro?

TWashington State University, Pullman, WA, United States, 2University of California,
Los Angeles, CA, United States

Snake Diversification: Was the Miocene the Age of Snakes?

The fossil record reveals three periods in the evolutionary history of snakes with rapid
diversification: the rise of snakes in the Cretaceous (65.5-145.5 MYA) ,the diversification
of boids in the Eocene (33.9-55.8 MYA) and a third radiation in the Miocene (5.332-23.03
MYA). Given the extent of the colubroid species in the fossil record the Miocene has
been called the ‘age of snakes’. Here we test the hypothesis that snakes experienced
accelerated lineage diversification during the Neogene (1.806-23.03 MYA). First, we
report results obtained with MEDUSA, an AIC-based model fitting approach that locates
shifts of diversification along branches of a phylogenetic tree with incompletely
sampled tip lineages. Secondly, we apply a novel Kendall-Moran estimator to test
whether diversification rates in the Miocene across the snake phylogeny are faster than
expected given their background rate. Our MEDUSA results return significant
likelihood values for elevated diversification rates along the clade subtending the
colubroids and elapids, along with slowdowns for pythonids and the monotypic
Azemyops. The results from our KM estimator document a higher than expected rate of
diversification for the Neogene. We conclude that a long held paleontological
hypothesis can be corroborated with results from molecular data. However, more
importantly, the radiation that gave rise to the largest clade of extant snakes seems to
have been one in the not-too-distant geological past, giving credence to the
macroevolutionary idea that a high turnover of species might be the norm throughout
the history of some tetrapod lineages.

793 Fish Phylogeography, Pavilion West, Sunday 26 July 2009
[ames Albert, Tiago Carvalho

University of Louisiana at Lafayette, LA, United States

Paleogeographic Dating Indicates Paleogene Origins for the Species-rich
Amazonian Ichthyofauna

Fossil data indicate origins of many Amazonian fish lineages in the Paleogene or earlier,
yet geological data suggest the modern Amazon Basin did not form until the middle
Neogene (c. 10 Ma). Therefore many fish lineages from lowland Amazonia are known to
be older than the river systems they inhabit. Nevertheless we have little understanding

10



of the time frame over which the species richness accumulated. Paleogeographic age
dating estimates minimum divergence times for allopatrically distributed taxa across
geographic barriers with geologically bounded ages, and may also help constrain the
time frame over which species richness accumulated on either side of a barrier. We used
Brooks Parsimony Analysis (BPA) of 32 published species-level phylogenies with 333
species of freshwater fishes to estimate general area relationships among 46 aquatic
ecoregions of tropical South America, and Parsimony Analysis of Endemism (PAE) of
142 of these species distributed over two or more ecoregions to infer instances of range
expansion (dispersal). The results suggest the taxonomic composition of the modern
hydrogeographic landscapes predate the rise of the Michicola, Fitzcarrald, and Vaupes
arches (c. 30 - 5 Ma) that fragmented the Sub-Andean Foreland. The PAE suggests
limited dispersal across some low-lying watersheds and portals during the late
Neogene. These vicariance and geodispersal events subdivided and mixed pre-existing
aquatic faunas leaving a phylogenetic signal on a large portion of the modern fauna. The
results also help constrain estimates of the time frame over which the exceptional species
richness of modern lowland Amazonia came to be assembled.

689 Herp Development & Morphology, Galleria North, Sunday 26 July 2009
Michael Alcorn

Auburn University, Auburn, AL, United States

Geometric Morphometrics Role in Phylogenetic Classification and Sexual
Dimorphism Dynamics of Eurycea aquatica and Eurycea cirrigera

Many species of southeastern salamanders exhibit morphological conservatism making
species classification a difficult task. Sexual dimorphism can reveal significant
information about a species’ natural history and is essential to understanding certain
physical and behavioral characteristics. The taxonomic status of Eurycea aquatica has
been a topic of debate since it was first described in 1963. Several studies suggest that E.
aquatica is a specialized “spring ecotype” resulting from isolation and subsequent
divergence from E. cirrigera. Eurycea cirrigera is found throughout the southeastern
United States and the males possess elongate cirri (fleshy downward protuberances
from the upper lip). Eurycea aquatica is found in stream habitats in Alabama and
neighboring states. We propose that previous measurements suggesting conspecificity
between E. aquatica and E. cirrigera were too macroscopic in scale and recent molecular
studies have provided evidence that these two groups form separate clades. In this
study, we used geometric morphometric analysis to more rigorously compare the
morphologies of species and found them to be significantly different. We found head
shape to be significantly different between species, between sexes in E. aquatica and
between males. Head shape was not significantly different between sexes in E. cirrigera
and between the females of the two species. Results of this work lay the ground work for
behavioral studies and novel research on the breeding habits of E. aquatica.

11



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

Robert Aldridge, Benjamin Jellen, Dustin Siegel

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

Seasonal Variation in the Relative Mass of the Testis and Sexual Segment of
the Kidney in the Ophidia

Two major structures contribute to the ejaculate in squamates, the testis and the kidney.
The testis produces sperm and the kidney produces fluids containing carbohydrates and
proteins that are released during ejaculation. The majority of North American male
snakes have a reproductive cycle that is best described as post-ovulatory
spermatogenesis in which sperm are produced in the summer months prior to
hibernation and the spring mating season. Sperm are stored in the vas deferens during
the winter. Because snakes are polygamous, the sperm of different males compete with
one another to fertilize the ova. This intrauterine competition might select for those
males who release more sperm during ejaculation to increase the chances of his success.
However, because sperm are not being produced during the mating season, an
increased ejaculate may limit the number of ejaculations a male can make. In this study
we examine the relative importance of the testis and kidney mass by estimating the
volume of tissue devoted to sperm production and kidney reproductive secretions in
several snake taxa. Preliminary analysis suggests that the sexual portion of the kidney,
at the time of mating, equals or exceeds the mass of the testis during peak sperm
production. We propose that secretions of the sexual segment, in some snakes, create a
viscous barrier to reduce the likelihood of sperm of subsequent matings from reaching
the oviduct and may increase the ejaculate volume to facilitate the sperm movement in
the oviduct.

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

Katherine Allen!, Mark Roberts!, James Grady?, Joseph Quattro!

IUniversity of South Carolina, Columbia, SC, United States, 2University of New
Orleans, New Orleans, LA, United States

Two Genetically Distinct Lineages of the Shortfin Mako (Isurus oxyrinchus)

Despite expectations, highly vagile, cosmopolitan marine fishes often are genetically
structured, even in the apparent absence of barriers to gene flow. The Shortfin Mako
(Isurus oxyrinchus) is a pelagic, globally distributed species that is an important target of
commercial and recreational fisheries, and fishing pressure on populations necessitates a

12



thorough evaluation of population genetic structure. A previous RFLP analysis of
genetic variation in I. oxyrinchus detected significant mtDNA haplotype heterogeneity
that was regionally partitioned, but the data were insufficient to support genetically
distinct stocks. Based on this suggestion of geographic structure, a finer scale genetic
analysis was conducted by sequencing a 300 bp fragment of the mtDNA control region
in 183 individuals from five regions (Northeast Pacific, North Atlantic, Southwest
Atlantic, Southwest Pacific, and Africa). Sequencing recovered 30 haplotypes defined by
26 polymorphic nucleotide positions. Mean haplotype diversity (h=0.822) is consistent
with RFLP results. Control region gene trees support two clades separated by 2.4%
sequence divergence, and haplotype frequencies within and between clades exhibit
significant regional partitioning. Evidence of lineage diversification and geographically
partitioned genetic variation among mako shark populations should be incorporated in
future management plans.

321 Storm Symposium, Pavilion West, Friday 24 July 2009
Ronald Altig

Mississippi State University, Mississippi State, MS, United States
After Forty Years of Tadpoles: A Career Spent Studying the Verb "To Vary"

In the historical context of this symposium, I will try to reconstruct how I arrived at
Oregon State, when and how the concept of "tadpole" came into my mind, and how the
study of tadpoles has grown in the last 40 years. In summary, we still lack an immense
amount of information on the ecology and morphology of tadpoles, and the range of
intra- and interspecific variation seems endless. Intraspecific variations that can be
induced add either research intrigue or profound frustrations depending on the day of
the week.

1027 Poster Session I, Exhibit Hall, Friday 24 July 2009

Ronald Altig!, Mary White?, James Austin3, Brian Crother?

IMississippi State University, Starkville, MS, United States, 2Southeastern Louisiana
University, Hammond, LA, United States, 3University of Florida IFAS, Gainesville, FL,
United States

Unusual Bullfrog (Lithobates catesbeianus) Tadpole Phenotypes

A series of tadpoles initially identified as specimens of Lithobates catesbeianus were

collected from the general geographic vicinity of Alachua County, Florida. One of us
(RA) noted that these tadpoles were phenotypically distinct from the expected bullfrog
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morphology in pattern, color, and general body form. Phylogenetic comparisons were
made with mtDNA sequence data from these specimens and other bullfrogs from a
broad sampling of localities. Lithobates clamitans, L. grylio and L. heckscheri were used for
outgroup comparisons. The mtDNA did not suggest the tadpoles were from a distinct
lineage separate from other bullfrogs. Although part of the sample from the unusual
tadpoles formed a monophyletic group, all of these individuals were nested within the
larger species tree. Nuclear DNA may indicate otherwise. The morphology and DNA
results from these unusual tadpoles will be discussed.

204 Fish Ecology II, Pavilion East, Sunday 26 July 2009

Cairistiona Anderson!, John Horne?, Tracey Sutton?

University of Washington, Seattle, WA, United States, 2Virginia Institute of Marine
Science, Gloucester Point, VA, United States

Spatial Distributions of Bathypelagic Fishes along the Mid-Atlantic Ridge

The spatial distribution of organisms plays a key role in facilitating biological processes,
such as trophic interactions, which influence pelagic ecosystem structure and function.
This study combines discrete trawl net sampling with continuous, full water column,
acoustic measurements to investigate the distribution of bathypelagic (1000- 3000 m
depth) nekton biomass along the Mid-Atlantic Ridge from Iceland to the Azores in the
North Atlantic. Two, previously unknown, distinct bathypelagic acoustic scattering
layers (ASLs) were observed using 18 kHz echosounder data. One, extending down on
average ~200 m from 2000 m depth, appears ubiquitous wherever bottom depth allows,
while the second, found within the 1500-2000 m depth stratum, only occurred south of
the Sub-Polar Front. Backscatter from the 2000 m ASL was attributed to fish based on net
catches, with species drawn from the suite of bathypelagic species observed throughout
the study area, rather than any specific group. No general increase in acoustic
backscatter, as a proxy for pelagic nekton biomass (primarily fish), was observed in close
proximity to the bottom (£ 200 m), but localized concentrations of backscatter were
observed in areas of steep bottom topography at bathypelagic depths. Together these
observations demonstrate a previously unreported degree of complexity in the spatial
structuring of bathypelagic ecosystems, which is likely to significantly effect the local
functioning of those ecosystems.
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127 Poster Session 111, Exhibit Hall, Sunday 26 July 2009
Kristie E. Anderson, Daniel G. Blackburn

Trinity College, Hartford, CT, United States

The Placental Interface in Viviparous Snakes, as Revealed by Scanning
Electron Microscopy

In viviparous squamates, females sustain their embryos during gestation by placentas
that provide oxygen, water, and nutrients. We have used a battery of anatomical
techniques in studies of placental morphology, and find scanning electron microscopy
particularly useful in revealing surface features at the maternal - fetal interface. SEM
was used to examine placentas of various species of viviparous thamnophine snakes.
Two major types of placentas are formed -- the chorioallantoic placenta and the yolk sac
placenta. In both types, the uterine epithelium consists of an unbroken lining of broad,
flattened cells, with no signs of erosion or capillary exposure. The apposed chorionic
cells are also broad and flattened over the allantoic capillaries. In contrast, the
epithelium lining the yolk sac is enlarged, and in at least some species, includes cells
with an absorptive morphology. These observations support the idea that the two
placental types are specialized for distinctly different functions.

618 Fish Systematics II, Pavilion East, Saturday 25 July 2009

M. Eric Anderson!, Duane Stevenson?, Gento Shinohara3

ISouth African Institute of Aquatic Biodiversity, Grahamstown, South Africa,  ZNMFS,
Alaska Fisheries Science Center, Seattle, WA, United States, 3National Museum of
Nature and Science, Tokyo, Japan

A Systematic Review of the Genus Bothrocara Bean 1890 (Teleostei: Zoarcidae)

The systematics of the eelpout genus Bothrocara Bean 1890 is reviewed on the basis of 941
specimens. Eight mostly eurybathic, demersal species are recognized including B. nyx, a
species recently described from the continental slope of the eastern Bering Sea. Species
of Bothrocara are distributed mainly around the rim of the North Pacific and surrounding
seas, from Japan to Panama, with two species extending into the South Pacific along the
coast of South America and one species entering the South Atlantic. The species are
distinguished from one another mainly on the basis of head pore patterns, gill raker
morphology, coloration and various meristic and morphometric values. Comparative
diet studies and ageing efforts are currently under way for two of the species commonly
found in the eastern Bering Sea.
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919 Poster Session I, Exhibit Hall, Friday 24 July 2009

Roger Anderson, Krystal Hazzard, Jamie Ohrt

Western Washington University, Bellingham, WA, United States

The Ecology of Antipredation of the Long-nosed leopard Lizard, Gambelia
wislizenii, a Mesocarnivore in Desert Scrub

The Long-nosed Leopard Lizard, Gambelia wislizenii, as a mesocarnivore is potential prey
for coyotes, raptors and snakes. We sought to determine how leopard lizards evade
ground and aerial predators so we could elucidate the adaptedness of the lizards'
movements and ambush positions that they use throughout their daily activity periods.
We expected that anti-predatory responses of G. wislizenii would depend on the type of
predator, the type and speed of approach, and on which microhabitat it was in at the
time of the encounter. Hence, we used humans as the running-pursuit predators and
dive-flying predatory bird models as the aerial predators, and we recorded lizard
responses to these ersatz predators. We also measured velocities and distances run by
G. wislizenii when they were chased in unrestricted field conditions and in raceways.
Most leopard lizards were encountered in the open or near perimeters of the most
common species of shrub, where they were presumably foraging. Lizards usually
sought refuge under the nearest shrub when approached by an ersatz aerial "predator."
Lizards were relatively unwary when approached by walking humans, and usually did
not evade until approached within 1 m. Lizards chased by running humans entered
larger and more foliage-laden shrubs and commonly ran along the perimeter of a shrub
and out of sight before entering the shrub cover. Field evasion speeds were more typical
of quadrupedal running, less than 3m/sec, whereas lizards in raceways could run
bipedally at over 4m/sec, as would be expected if pursuing fast-evading lizard prey.

568 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009

Kate Andrews!, William Gazey', Scott Raborn!, Benny Gallaway!

INOAA Fisheries Service, Panama City, FL, United States, 2LGL Ecological Research
Associates, Inc., Bryan, TX, United States, 3W. ]. Gazey Research, Victoria, BC, Canada

Calculating Shark Bycatch in the Gulf of Mexico Shrimp Trawl Fishery: a
Collaborative Approach

The assessment of shark populations in the Gulf of Mexico (GOM) is conducted through
the Southeast Data, Assessment, and Review (SEDAR) process. In 2007, the small coastal
complex, blacknose (Carcharhinus acronotus), Atlantic sharpnose (Rhizoprionodon
terraenovae), bonnethead (Sphyrna tiburo), and finetooth (Carcharhinus isodon), was
assessed by scientists from the NOAA Fisheries Service. Using the catch data, indices,
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and life history parameters recommended by the members of the data workshop
working groups, they determined blacknose to be an overfished population with
continued overfishing. The largest component of the catches was the yearly estimate of
bycatch in the shrimp trawl fishery. The estimation method used was of concern to the
shrimp industry due to what they viewed as questionable assumptions and poor data,
and their representatives approached NOAA scientists about collaborating to revise the
method to use at the following SEDAR. The method had been used in other SEDARs
previously, but this was the first application to the data poor shark fishery. Notable
adjustments to the method include accounting for a Turtle Excluder Device (TED) effect
and matching index data to the fishing behaviors of the commercial shrimpers. The
consensus reached is evidence of the SEDAR process at work and illustrates a
scientifically sound meeting of the minds, between managers and stakeholders.

190 Herp Development & Morphology, Galleria North, Sunday 26 July 2009

Robin Andrews!, Kristopher Karsten?

1Virginia Tech, Blacksburg, VA, United States, *Texas Christian University, Fort
Worth, TX, United States

Rates of Development and Embryonic Diapause in Chameleons

We obtained information on the reproductive biology of 104 species of chameleons from
eight of the ten currently recognized genera from a literature survey. For the sub-set of
70 species whose evolutionary relationships were known, we determined the evolution
of developmental rates by mapping character states on a composite phylogeny. We also
conducted field studies in Spain and Madagascar to determine the ecological context of
embryonic diapause. Oviparous chameleons in our study were the basal genera
Brookesia, Rhampholeon, and Rieppeleon and the derived typical chameleons Calumma,
Chamaeleo, Trioceros, and Furcifer. Basal chameleons exhibited developmental rates
comparable to those of other lizards (normal development). All species were small-
bodied residents of lowland tropical forests. Typical chameleons exhibited
developmental rates that were slow relative to those of other lizards; character tracing
indicated that slow development had a single origin in Madagascar. Several clades of
typical chameleons exhibited an additional lengthy period of developmental arrest
(embryonic diapause or cold torpor or both) with incubation periods of 6-9 months or
more. Embryonic diapause had independent origins in Africa (Chamaeleo, and possibly
Trioceros), and in Madagascar (Furcifer, and possibly Calumma). Embryonic diapause is
associated with large to giant body sizes and with dry climates characterized by strong
seasonality and relatively short periods favorable for hatching, mating, and oviposition.
Slow development and embryonic diapause are adaptive in these environments as they
ensure that hatchlings do not emerge during periods unfavorable for growth and
survival.
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38 SSAR SEIBERT PHYSIOLOGY AWARD, Galleria North, Friday 24 July
2009

Victoria Archl, T. Ulmar Grafe2, Marcos Gridi-Papp!, Peter Narins!

University of California, Los Angeles, CA, United States, 2University Brunei
Darussalam, Bandar Seri Begawan, Brunei Darussalam

An Old World Frog Communicates in Pure Ultrasound

Huia cavitympanum, an endemic Bornean frog, is the first amphibian known to emit
exclusively ultrasonic (i.e., > 20 kHz) vocal signals. To test the hypothesis that these
frogs use purely ultrasonic vocalizations for intraspecific communication, we performed
playback experiments with male frogs in their natural calling sites. We found that the
frogs respond with increased calling to broadcasts of conspecific calls containing only
ultrasound. The field study was complemented by electrophysiological recordings from
the auditory midbrain, and laser Doppler vibrometer measurements of the tympanic
membrane's response to acoustic stimulation. These measurements revealed that the
frog's auditory system is broadly tuned over high frequencies, with peak sensitivity
occurring within the ultrasonic frequency range. Our results demonstrate that H.
cavitympanum is the first non-mammalian vertebrate described to communicate with
purely ultrasonic acoustic signals. An unrelated frog species, Odorrana tormota, has also
been shown to produce and detect ultrasound but does not emit exclusively ultrasonic
calls. The species live in similar environments near rushing streams and waterfalls that
produce broadband, predominately low-frequency background noise. These noisy
environments may have selected for the frogs' convergence on the use of high
frequencies/ultrasounds to increase the signal-to-noise ratio of vocalizations. Further
comparative studies of the species' communication systems and underlying morphology
and physiology should afford new insights into the mechanistic foundations of
amphibian high-frequency communication.

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

Jonathan Armbruster

Auburn University, Auburn, AL, United States
Loricarioid Catfishes: Species Diversity and Phylogeny

The loricarioid catfishes contain the Nematogenyidae, Trichomycteridae, Callichthyidae,
Scoloplacidae, Astroblepidae, and Loricariidae. The Loricarioidea has long been
recognized as a distinct clade, and until recently it represented the only suborder of
catfishes recognized by nearly everyone. Currently, it is believed that the loricarioids
represent the sister clade to all other catfishes. The clade is extremely diverse with six
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families, 140 genera, and nearly 1200 species; thus, it represents over one third of
catfishes. The range encompasses most of Neotropical South America and extends into
Central America to Costa Rica. Modern phylogenetic analyses date to the 1970’s, and all
families have morphological phylogenies available at the genus level. Molecular
phylogenies are also being produced, and at times are extremely incongruent with
morphological hypotheses. This incongruency suggests some interesting possibilities
such as a great deal of morphological convergence (morphology in error) and very rapid
diversification leading to no lineage sorting and convoluted relationships (molecules in
error). Either of the previous possibilities or others make understanding the diversity
and phylogenetics of loricarioids extremely interesting. Knowledge of the phylogenetics
will be further informed by studies being undertaken on the ontogeny and functional
morphology of loricarioids. Functional morphology is particularly interesting in these
fishes as there are many diverse feeding modes, including lignivory (not seen in any
other fishes) and hematophagy. A well-supported phylogeny will be required to
understand the complex morphology and ecology of these fishes and how morphology
and ecology has permitted the diversification of this large clade of fishes.

774 Fish Conservation II, Pavilion West, Sunday 26 July 2009; ASIH STOYE
AWARD CONSERVATION

Rachel Arnold

University of Washington, Seattle, WA, United States
Phylogenetics and Conservation of Frogfishes (Antennariidae: Lophiiformes)

Frogfishes of the family Antennariidae (order Lophiiformes) are a morphologically
diverse group of fishes found in nearly all subtropical and tropical oceans and seas of
the world. Some genera have a circumtropical distribution, but most are endemic to
relatively small regions within the Indo-Australian archipelago. Relationships within
the Antennariidae remain unresolved. No reproductive or population studies have been
conducted to explicate the considerable differences in geographic distributions. A
phylogeny was inferred using DNA sequences from the nuclear recombination
activation gene-2 (RAG2) and the mitochondrial 165 rRNA (16S) and cytochrome
oxidase-I (COI) genes. A clade representing genera endemic to regions within the Indo-
Australian archipelago (Echinophryne, Histiophryne, Kuiterichthys, Phyllophryne, Rhycherus,
Lophiocharon, and Tathicarpus) was recovered in addition to a clade representing genera
that are more widely distributed in tropical and subtropical zones around the world
(Antennarius, Antennatus, and Histrio). Characters of ovarian morphology, reproductive
biology, and life history were examined and mapped on to the resultant molecular
phylogeny. These characters maintained a strong signal in the context of the molecular
phylogeny and supported the discrepancy in the observed geographic distributions.
The results from this study can be used to predict taxa that are more susceptible to
population decline, and to illustrate the value of phylogenetics in predicting organismal
characteristics that have not yet been studied.

19



628 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Gloria Arratial, Jestis Alvarado-Ortega?

IBiodiversity Research Center, The University of Kansas, Lawrence, KS, United States,
2Instituto de Geologia, Universidad Nacional Autonoma de México, Ciudad
Universitaria, Coyoacin, D.F. 04510, Mexico

Cypriniformes Tree of Life: Ictiobin fishes: Early Diversification and Patterns
of Distribution

With more than 3,000 species and about six extant families (e.g., Balitoridae,
Catostomidae, Cobitidae, Cyprinidae, Gyrinocheilidae, and Psilorhynchidae) the order
Cypriniformes is the largest clade among extant teleosts. Among them, the family
Catostomidae is represented today by about 14 genera and 80 species in China,
northeastern Siberia, and North America. Two catostomid species occur in Asia
(Myxocyprinus asiaticus and Catostomus catostomus rostratus), whereas all other species
occur in North America. These include ictiobins (Carpiodes with 5 spp. and Ictiobus with
3 spp.), cycleptins (Cycleptus), and catostomins (e.g., Catostomus, Moxostoma). Concerning
the catostomid fossil record, ictiobins are known from Eocene-to-Recent, cycleptins from
Oligocene-to-Recent, and catostomins from Miocene-to-Recent. The fossil ictiobins have
been assigned to the extant genera Ictiobus and Carpiodes. Important exceptions within
the Catostomidae are the Asiatic genus Vasnetzovia and the genus Amyzon known from 7
extinct species that have been recovered in middle Eocene-early Oligocene localities in
both Asia and North America, with one exception, Amyzon sp., recovered in the
Paleocene (Danian) of North America. New ictiobin material-articulated and
disarticulated-recently recovered in the Pliocene of Mexico enlarges the morphological
knowledge of the group, its content and also the range of geographical distribution of
ictiobins in the past. The present contribution describes the early diversification of the
ictiobins in comparison with the modern members of the group, and discuss
evolutionary morphological trends of ictiobins. Past and present patterns of
geographical distribution are revised and a possible explanation for the major changes is
presented.
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626 Cypriniformes Tree of Life, Pavilion East, Sunday 26 July 2009

Gloria Arratial, Miles Coburn?, Paula Mabee3

University of Kansas Biodiversity Research Center, Lawrence, KS, United States,
2Biology Department, John Carrol University, OH, United States, 3Department of
Biology, University of South Dakota, 414 E Clark St., Vermillion, SD, United States

Cypriniformes Tree of Life: The Caudal Skeleton of Ostarioclupeomorphs:
Issues of Homology

The caudal fin and its endoskeletal supports is a major source of characters for
phylogenetic studies of teleosts. Among ostarioclupeomorphs and subgroups, the few
known characters from the caudal skeleton are ambiguous. Of the few characters
supporting the monophyly of the ostarioclupeomorphs, two are caudal skeletal
characters. Ostariophysan phylogenies have been based on 127 characters, only 8 of
which are caudal skeletal characters. Two characters support the monophyly of
otophysans, and no caudal character support the monophyly of cypriniforms. Is the
paucity of caudal skeletal characters at these various phylogenetic levels due to the lack
of variation or does it represent incomplete knowledge of development and homology
of the caudal skeleton? Among the open questions concerning the caudal skeleton, two
can be used as examples: 1) What is the evidence that the compound centrum,
pleurostyle and epurals develop in the same way in ostarioclupeomorphs? 2) What is
the evidence that hypural 2 fused to ural centrum 1 (of diural terminology) in
clupeomorphs is the homologue of hypural 2 fused to a compound centrum in
ostariophysans? To address these questions, we have collected new data on the early
development, composition, distribution, and homology of these structures. To clarify the
problems involved we use the polyural terminology. Our results show that the
compound centrum develops differently in ostarioclupeomorphs and also that there are
different patterns of development within the ostariophysans (e.g., cypriniform
subgroups). In the present contribution we will discuss the problems mentioned above
in the broad framework of the ostarioclupeomorphs.
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237 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Jairo Arroyave!, Melanie Stiassny!

IDepartment of Ichthyology, American Museum of Natural History, New York, NY,
United States, 2The Graduate School and University Center, The City University of New
York, New York, NY, United States

Molecular Phylogeny of the African Genus Bryconaethiops and its Systematic
Position Within the Family Alestidae (Ostariophysi: Characiformes)

The most comprehensive morphology-based phylogeny of the family Alestidae
published to date is partially incongruent with the results of a recent molecular study on
the higher-level relationships of the order Characiformes. Additionally, a robust
phylogeny of the alestid genus Bryconaethiops has yet to be proposed. Therefore, this
study presents a phylogeny of Bryconaethiops providing a context for evaluating
intrageneric relationships of characiform fishes closely related to Alestidae. Phylogenetic
relationships within Bryconaethiops were inferred using a molecular dataset that
included both nuclear (57 and Rhodopsin) and mitochondrial (COI and Cyt-b) markers.
Representatives of more than half of the recognized genera of Alestidae were included
in the analyses, which allowed for testing previous hypotheses of relationships between
Bryconaethiops and putatively related genera (e.g., Alestes, Brycinus, Hydrocynus).
Furthermore, the position of the genus Chalceus in the phylogeny of the order
Characiformes was also tested. Preliminary results support the monophyly of
Bryconaethiops and corroborate the morphology-based hypothesis that Chalceus is the
sister group of Alestidae.

144 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Neil C. Aschliman, Gavin J.P. Naylor

Florida State University, Tallahassee, FL, United States

Diversity and Constraint in the Evolution of Skates and Rays
(Chondrichthyes: Batoidea)

Skates, rays and their allies (Batoidea) are a prominent but under-studied clade of stem
vertebrates that exhibit the majority of chondrichthyan morphological- and species
diversity. Understanding the forces affecting the diversification of this group requires a
reliable phylogeny. The most taxon-rich batoid phylogenies are morphological and
suggest suites of characters that appear constrained and/or convergent. However,
discordance with the fossil record and a lack of confidence in any one topology impede
the resolution of critical questions posed by morphological trees. Three examples
concern: (1) forces shaping the tremendous disparity in number between the derived
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skates [~300] and the relatively basal sawfishes [only seven]; (2) the number of
convergent derivations of the flattened disc body plan; and (3) the pattern of changes in
mode of parition, with skate oviparity a potential reversal from yolk sac viviparity.
Most molecular phylogenies have included very few taxa and limited sequence data.
We previously described novel but preliminary evidence for a rapid radiation among
the extant groups of batoids. We attempted to resolve this basal polytomy using large
DNA sequence datasets including the nuclear marker RAG-1 (~100 taxa) and the
complete protein-coding complement of the mitochondrial genome (~40 taxa), sampling
densely and evenly across Batoidea. Phylogenies were recovered using Maximum
Likelihood and Bayesian approaches. We accommodated systematic biases in the data,
statistically compared topologies, estimated divergence times and evaluated the
prevailing signal against morphology and the fossil record. A number of well-
supported clades were recovered. Some are novel, while others are anticipated by
morphology.

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

elle Atema', Gabriele Gerlach?, Vanessa Miller-Sims?, Jana Deppermann?, Julia
Halverson!, Michael Kingsford*

1Boston University, Boston, MA, United States, 2University of Oldenburg, Oldenburg,
Germany, 3University of Southern California, Los Angeles, CA, United States, *James
Cook University, Townsville, Australia

Olfactory Imprinting Can Lead To Small Scale Population Structure

We showed small-scale (~10 km) population structure in the brooding pomacentrid
(Acanthochromis polyacanthus, without larval dispersal) and the apogonid (Ostorhynchus
doederleini, dispersing larvae), but not in Pomacentrus coelestis (dispersing larvae in the
same hydrographic regime). Settling larvae of the dispersing species recognize and
prefer the odor of their settlement reef. Preference persists over several days regardless
of the reef odor in which they are held. This suggests a pre-settlement homing-by-odor
mechanism, utilized by O. doederleini, but not by P. coelestis. In addition, settling
juveniles of O. doederleini prefer the odor of their own species and their own reef
population. Older juveniles are aggressive to foreign newcomers: they visually
recognize members of their small local aggregation and associate with them. Social
rejection of foreigners would be a powerful post-settlement mechanism for creating
population substructure. Similar to Larvae of the cold water lobster (Homarus
americanus) have pelagic larval duration similar to these reef fishes. After three
planktonic stages the fourth stage metamorphoses into a powerful swimming settler.
Current studies of adult population structure show genetic and morphometric
differences at the 25 km scale. In addition, adults recognize each other by subpopulation:
females prefer association with males of their own tribe. We suggest that olfactory
imprinting and later olfactory and visual learning can be powerful mechanisms that
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generate small-scale population structure in the absence of physical barriers. Both warm
and cold water species can use this information to recognize and find preferred habitat,
to associate with tribal members and reject foreigners.

870 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Kori K. Ault, R. Steven Wagner, Holly C. Pinkart, James E. Johnson
Central Washington University, WA, United States

Amphibian Saprolegniasis: An Assessment of Pathogen Diversity

Water molds, primarily in the genus Saprolegnia, have been implicated in large-scale
mortality of amphibian eggs under a variety of environmental conditions. Although a
number of water mold species infect amphibian eggs, the pathogens involved in die-offs
or utilized in ecological studies often remain unidentified or identified as only one of
three species (S. ferax, S. parasitica or S. diclina). Lack of adequate identification makes it
difficult to assess factors of the host-parasite interaction that contribute to saprolegniasis
in amphibians. Furthermore, recent work indicates that the diversity of Saprolegnia
infecting amphibian embryos may be significantly higher than what was previously
known. We used Denaturing Gradient Gel Electrophoresis (DGGE) to assess the
diversity of Saprolegnia on amphibian eggs from a single pond in central Washington.
Unlike traditional morphological methods of identification, which have proven
ineffective, and isolation methods, which often recover only the fastest growing taxa,
DGGE allows us to quickly identify all the different potentially pathogenic organisms
associated with a single embryo using small fragments of DNA. In this study, we found
that that most infected eggs contain multiple bands representing different species of
water molds. These fragments are subsequently sequenced and identified to species
using a DNA barcoding procedure. This method has an advantage over simple DNA
barcoding because it assures that we capture all the taxa growing on an individual egg.
Based on these results, we strongly recommend that ecological studies of amphibian
saprolegniasis take into account the diversity of and potential interactions between these
pathogenic water molds.
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48 Poster Session I, Exhibit Hall, Friday 24 July 2009

Toby Auth!, Richard Brodeur?, Heather Soulen3, Lorenzo Ciannelli*, William
Peterson®

THMSC/CIMRS/OSU, Newport, OR, United States, ZHMSC/NOAA, Newport, OR,
United States, SHMSC/CIMRS/OSU, Newport, OR, United States, “*COAS/OSU,
Corvallis, OR, United States, " HMSC/NOAA, Newport, OR, United States

An Investigation of the Response of Fish Larvae to Decadal Changes in
Environmental Forcing Factors off the Oregon Coast

We conducted a statistical analysis of the relationships between larval fish
concentrations and community structure and both large-scale and local environmental
factors in the northern California Current (NCC). Larval fish concentration and taxon
composition data were from samples collected at two nearshore stations along the
Newport Hydrographic (NH) line off the central Oregon coast. Data from 1996-2005
were compared with historical data from the 1970s and 1980s to evaluate pseudo-
decadal, annual, and seasonal variability. Our results indicate that the most abundant
taxa from 1996-2005 differ from those of earlier decades. Concentrations of the
dominant taxa and total larvae were generally greater in the winter/spring than
summer/fall season. Climate indices, such as Pacific Decadal Oscillation (PDO),
Northern Oscillation Index (NOI), and the Multivariate ENSO Index (MEI) and local
environmental factors, such as upwelling, Ekman transport, and wind stress curl were
related to observed changes in ichthyoplankton concentrations (based on generalized
additive modeling) with lag periods ranging from zero to seven months for the various
environmental variables. We found that the large-scale climate indices explained more
of the variance in overall larval fish concentration and diversity, as well as that of the
dominant taxa, than did the more local factors. Our results indicate that readily-
available oceanographic and climate indices can explain variations in the dominant
ichthyoplankton taxa in the NCC.

513 Fish Biogeography, Pavilion East, Monday 27 July 2009; ASTH STOYE
AWARD GENERAL ICHTHYOLOGY

Justin Bagley

Brigham Young University, Provo, UT, United States

Phylogeography of the Knife-Edged Livebearer, Alfaro cultratus
(Cyprinodontiformes: Poeciliidae), in Costa Rica

Alfaro cultratus are small, livebearing fish endemic to the Atlantic versant of Lower
MesoAmerica (LMA) from Nicaragua to western Panama. Given theories that (i) LMA
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fishes recently colonized the area following the Pliocene completion of the Isthmus of
Panama, (ii) drainage basins limit dispersal of primary and secondary LMA freshwater
fishes, and (iii) a regional basis for relationships among LMA fish faunas suggests
similar processes have shaped patterns of species with similar distributions, we
predicted inferring genetic signatures of colonization events would be possible. We
present analyses of mitochondrial DNA phylogeography based on cytochrome b gene
variation among A. cultratus throughout its range in Costa Rica. Molecular divergence
time estimates date the time to the most recent common ancestor (Tmrca) for the ingroup
at 2.27 million ybp, suggesting A. cultratus colonized LMA around 700,000 years after
the closing of the Isthmus of Panama. Phylogenetics and networks indicate two genetic
breaks over the sampling area: one near Lake Arenal, a region of historical volcanism,
and one along the eastern coastal plain. Mismatch distributions and metrics of
population expansion based on coalescent simulations and NCPA results support a view
of A. cultratus historical population fragmentation coincident with drainage boundaries,
as well as the need for expanded sampling to distinguish between local population
fragmentation and isolation-by-distance in central and eastern Costa Rican lowlands.

801 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Justin Bagley, Lacey Nay, Jerald Johnson
Brigham Young University, Provo, UT, United States

Intraspecific life-history variation in the knife-edged livebearer, Alfaro
cultratus (Cyprinodontiformes: Poeciliidae), from Costa Rica

Alfaro cultratus Regan 1908 is a small livebearing fish mainly distributed along coastal
lowlands east of the Continental Divide in Nicaragua and Costa Rica. We examined
intraspecific geographical variation in life-history traits among 455 wild-caught female
A. cultratus sampled from 11 populations (mean 41 individuals/population) throughout
its range in Costa Rica. Our analyses show A. cultratus are non-superfetating, carrying
only a single brood at a given time. Overall, 36.70% of individuals possessed offspring,
and the interpopulation frequency of gravid females ranged 0-72.72%. Estimated
minimum size at sexual maturity was 26-27 mm SL based on 2 mm size classes. Overall
number of offspring (mean 13.84, range 0-49) increased linearly with female SL.
Reproductive allotment, defined as the percentage of total mass represented by brood
mass, averaged 6.48% and ranged 21-fold across individuals, from 0.80% to 17.17% of
female dry mass. Mean reproductive allotment showed considerably less
interpopulation variation, exhibiting a 2.5-fold range (3.87%-9.87%) among populations
with pregnant females. A. cultratus embryos increased approximately 26% in mean dry
mass during development, indicating a matrotrophic pattern of maternal provisioning.
Lack of organized patterns such as clinal variation among populations is consistent with
genetic evidence for historical population fragmentation generated in our lab.
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438 Poster Session I, Exhibit Hall, Friday 24 July 2009

Kevin Bailey, Steven Porter, Susan Picquelle, Annette Dougherty
Alaska Fisheries Science Center, Seattle, WA, United States

Near Real-time Forecasts of Recruitment from Larval Surveys: Application to
Walleye Pollock in the Western Gulf of Alaska

Late-larval stage abundances and sizes were measured at-sea and the data were input
into a near real-time recruitment forecast model for walleye pollock (Theragra
chalcogramma) in the western Gulf of Alaska. Larval abundances were weighted for size
and temperature-dependent mortality; this weighting reflects the greater value of
surviving larger larvae to the population and empirical temperature-mortality
relationships. The at-sea method was applied to catches in 2007 and 2008 surveys
showing the feasibility of attaining near real-time estimates. The accuracy of the method
to forecast recruitment was evaluated from historical data, whereby larval abundances
were compared to recruits. Raw unadjusted (without weighting for size) numbers
reflected annual estimates of spawning stock biomass. Adjusting larval abundance for
size and temperature-dependent mortality improves the trend with recruitment, but the
relationship is marginally significant over the entire time series (1979 - 2005).
Deconstructing the time series into segments to reflect decadal-scale changes in
ecosystem structure improves the relationship. In the early segment (1979-91), size-
weighted larval abundance was correlated with recruitment. The later segment (1992-
2005), was not significantly correlated with recruitment. These results reflect increasing
predation from groundfishes over the last decade and the decoupling of larval survival
and recruitment. A forecast model was developed to account for mortality-related
factors after the larval period. Based on low larval abundances and high numbers of
predators, low to moderate year classes are predicted for 2004-08. Forecasting efforts
need to consider changes in the community composition and ecosystem shifts, not just
environmental factors during egg and larval life.

396 Poster Session I, Exhibit Hall, Friday 24 July 2009

Kristin Bakkegard

Samford University, Birmingham, AL, United States

Genetics of Colonization in Ambystoma gracile after the 1980 Eruption of
Mount St. Helens

With the increasing prevalence of amphibian declines, the ability of amphibians to
recover from environmental disturbance is a major concern. I examined the effects of the
1980 eruption of Mount St. Helens on the genetic structure of three populations of
Ambystoma gracile (Northwestern Salamander). Neotenes and larvae captured in ponds
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formed by the eruption's landslide and colonized nine years later were classified as new
populations. Recovery populations consisted of survivors and recolonists in lakes of the
blowdown zone, impacted by the high heat and strong winds of the lateral blast.
Reference populations were found in unimpacted lakes south of the volcano. I measured
standard population genetics metrics using 4 microsatellite loci and 81 polymorphic
AFLP loci. Based on the life-history characters of this species (low vagility and high
philopatry), I predicted new populations would have less genetic diversity than
recovering or reference populations. I also expected that all sites would show significant
evidence of population structure because rugged topography would hamper movement
of animals across the landscape. Both markers showed high levels of gene flow and low
levels of genetic structure by collection site and treatment; within population variance
by treatment was greater than 90% (AMOVA; P = 0.001). Microsatellites showed no
evidence of isolation by distance (Mantel, r = 0.1873, P=0.1559). No loss of genetic
variation in new populations and high gene flow across all sites was an unexpected
result. The colonization ability of A. gracile and perhaps other species of ambystomatid
salamanders has been underestimated.

58 Herp Conservation III,, Grand Ballroom II, Monday 27 July 2009
Harold Balbach, Elizabeth Keane

US Army ERDC, Champaign, IL, United States

Why do we Translocate Species-at-Risk, and do we Really Benefit the Species
we Move?

Many herp species are officially listed as threatened or endangered at the state or
Federal level, and many more are considered at-risk of being so listed, as are numerous
fishes, mammals, birds, and plants. In Florida, tens of thousands of gopher tortoises
(Gopherus polyphemus) are proposed for relocation so they will not be killed on
construction sites. This is one purpose for relocation. But how can we be assured that
they will maintain themselves at their new sites? Frankly, we cannot. Based on those
relatively few cases where there are adequate follow-up data, it may be possible in some
situations. Should proposed relocations be subjected to closer scrutiny, especially with
respect to the new habitat and proposed management and monitoring? The new Florida
tortoise management guidelines certainly set a standard for this which has not been seen
previously. What about other species? Other states? Does it make a difference if the
purpose of the relocation was to re-establish an extirpated population, to extend the
range, to create a harvestable population in a new location, or to supplement an existing
population? These are all reasons used to justify relocations in one or another case. Are
there special concerns relating to the life stage being utilized? Adults? Juveniles? Eggs?
Is it of value to "head start" the animals to increase survival? These are some of the many
aspects of translocation which are being examined, with special focus on the efficacy of
this practice for many species at risk.
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265 Amphibian Ecology I, Pavilion West, Saturday 25 July 2009

Timothy Baldwin, Florence Chan, Yong Wang

Alabama A&M University, Huntsville, AL, United States

Methods for Predicting the Occurrence of Amphibians in Oak Hickory Forests
along an Environmental Gradient in the Mid Cumberland Plateau

We investigated the relationship between landscape and habitat features and
herpetofaunal species richness and abundance at the James D. Martin Skyline Wildlife
Management Area, the Walls of Jericho, and Forever Wild Land Trust in the
Cumberland Plateau of northern Alabama between 2005 and 2006. The study area was
stratified based on landform and solar exposure. A total of 176 points were randomly
selected. Line transect surveys, drift fences with pit-fall traps, pond surveys, and
targeted and opportunistic searches were used to quantify the herpetofaunal
community. Habitat variables were collected by the collaborators from Auburn
University and the Land Division of Alabama Department of Conservation and Natural
Resources. Landscape variables at each survey point were generated using remote
sensing images, digital elevation models, Alabama Gap Analysis Project, and other
spatial reference databases. A total of 2,307 animals were detected during the line
transect surveys, including 26 amphibians and 21 reptiles species. The detection
probability on the transect line was the highest for stream salamanders (30%) and the
lowest for terrestrial and spring amphibians (both 20%). The amount of canopy cover,
soil condition, amount of disturbance, and distance to the stream were the significant
predictors of herpetofaunal species richness abundance. The land type composition
analysis suggested that with the increase in deciduous forests, the herpetofaunal species
richness and abundance increased, while developed space and agricultural land had a
negative impact on herpetofaunal community. Recommendations for the herpetofaunal
monitoring program and conservation at the study site and adjacent areas were
provided.
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975 Fish Systematics I, Grand Ballroom II, Thursday 23 July 2009; ASIH
STOYE AWARD GENETICS, DEVELOPMENT & MORPHOLOGY

Zachary H. Baldwin!

TAmerican Museum of Natural History, New York, NY, United States, 2Richard Gilder
Graduate School, New York, NY, United States

Population Genetics of the Bathypelagic Shining Tube-Shoulder, Maulisia
microlepis, Along the Northern Mid-Atlantic Ridge (40°N - 60°N)

The studies of biogeography and population genetics of fishes in the meso- and
bathypelagic have traditionally been limited by a paucity of both samples, and detailed
environmental data. Recent biotic surveys (MAR-ECO project) along the northern
portion of the Mid-Atlantic Ridge (MAR), however, have provided the samples
necessary to test hypotheses of gene flow and biogeography. Two characteristics of the
northern MAR make it particularly well suited to address such hypotheses: first, the
Charlie Gibbs Fracture Zone (CGFZ), a major transversal feature where the southern
ridge shifts 6°E from the northern ridge, represents a significant vicariant feature by
which to test the effects of environment on gene flow; second, preliminary data on the
reproductive ecology of a number of species suggest that the MAR may be an important
feature for spawning, which has potentially significant implications for dispersal. The
object of the present study is twofold: first, to test whether the CGFZ constitutes any sort
of barrier to gene flow for populations along the northern MAR, using the shining tube-
shoulder, Maulisia microlepis (Teleostei: Platytroctidae), as a model organism; second, by
coupling these population data with environmental data, to assess what implications, if
any, the observed genetic structure has for larval dispersal and pelagic biogeography.
157 fish from five populations along the northern MAR (40°N - 60°N) were sampled,
and the mitochondrial DNA control region was sequenced for each. Sequence data is
combined with detailed environmental and reproductive data.

983 Poster Session III, Exhibit Hall, Sunday 26 July 2009
Zachary H. Baldwin!, John S. Sparks!

TAmerican Museum of Natural History, New York, NY, United States, 2Richard Gilder
Graduate School, New York, NY, United States

Evolution of the Gas Bladder-Inner Ear Mechanical Linkage in Malagasy
Cichlids

Malagasy and South Asian cichlids exhibit modifications of the ear, skull, and gas
bladder, which create a direct mechanical linkage between the gas bladder and the inner
ear. Variation in these structures suggests that hearing abilities have evolved and
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diversified within this group of fishes. Using MRI scanning technology, we imaged the
gas bladder-inner ear connection in 12 Malagasy species of the subfamilies Etroplinae
and Ptychochrominae (Teleostei: Cichlidae). We map this morphology onto a well-
corroborated phylogeny to reconstruct the evolutionary history of this unique sensory
adaptation.

957 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

Trisann Bambico, Jason Turner, Karla McDermid

University of Hawai'i at Hilo, Hilo, HI, United States

Foraging Ecology of the Hawaiian Green Sea Turtle (Chelonia mydas) at
Punalu‘u, Hawai‘i

Green sea turtles (Chelonia mydas), currently listed as threatened, appear to be in a state
of recovery throughout the Hawaiian Archipelago, however, growth rates are
decreasing at some localized areas. This project examined feeding ecology of green sea
turtles at Punalu’u, Hawai'i to determine how their diet corresponds with algal
abundance. Benthic algal surveys conducted bimonthly from March 2008 to January
2009 used the point intercept method. Algal samples were collected during surveys for
identification and stable isotope analysis. Turtle tissue biopsies, stomach lavage
contents, and turtle length and weight measurements were collected in cooperation with
NOAA National Marine Fisheries Service during permitted research operations. Short-
term and long-term feeding relationships were investigated. Carbon and nitrogen stable
isotope concentrations of turtle tissue were analyzed to determine species composition
of long-term diet. Stomach lavage samples were examined to determine what was
consumed in recent feeding events. Benthic surveys showed that the red macroalgae,
Pterocladiella capillacea and Acanthophora pacifica were the most abundant algae at
Punalu’u. Furthermore, stomach lavage analysis revealed that P. capillacea was the most
frequently consumed alga. Stable isotope analyses indicated that long-term diets
remained consistent with P. capillacea, A. pacifica, and another red, Polyopes hakalauensis
as the primary dietary components. Although isotope signatures of P. capillacea and A.
pacifica varied significantly throughout sampling (p<0.05), signatures of recaptured
green sea turtles changed significantly throughout the study (p<0.05), which reflected
algal signatures. It appears that although variable, green sea turtle diets at Punalu’u
correspond to algal species found in high abundance.
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930 Fish Systematics II, Pavilion East, Saturday 25 July 2009
Barb Banbury?!, Michael Alfaro?

Washington State University, Pullman, WA, United States, 2University of California
Los Angeles, Los Angeles, CA, United States

Can Ancestral Morphology Accurately Predict Ancestral Function?

Ancestral state reconstruction is commonly used in comparative studies to estimate both
ancestral form and to infer functional or ecological properties based on reconstructed
morphology. Often this is done in the absence of a functional model that explains the
relationship morphology has to its emergent function. Here, we explore the extent with
which we can infer ancestral function from theoretical traits as well as two case studies
where the functional model is well understood. We compare two scenarios for
reconstructing ancestral function: 1) ancestral morphology is estimated from tip
morphology using ancestral state reconstruction and put into an equation to calculate
ancestral function, or 2) ancestral function is estimated from known tip function using
ancestral state reconstruction. We ask a broad question: does ancestral state
reconstruction of the underlying morphology lead to correct inference of ancestral
function? The results of both reconstruction methods were linearly regressed to assess
accuracy; if ancestral morphology is a precise predictor of ancestral function we will see
r2 values equal to one. We find that precision is based on the complexity of the
mathematical model, and that the more complex the less likely functional values are to
match. Our results urge caution when extrapolating function from ancestral form, and
we believe that the same principle should be applied to many differing levels of design.

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

Ivy Baremore, Kate Andrews

National Marine Fisheries Service, Panama City, FL, United States

Propagating Measurement Error through the Calculations of Parameter
Estimates

Fishery biologists often take several morphometric measurements of fishes to assess
growth and other life history characteristics of a stock or population. Published age and
growth studies, however, generally restrict the results of a growth model to one
measurement, such as total length, with conversion equations included to calculate one
length from another. Measurement error can be higher for some measurement
techniques, and this error can affect the outcome of growth models, such as the von
Bertalanffy growth equation. Furthermore, when life history parameters from these
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models are then used as input for stock assessment, the error can be propagated.
Length-at-age data from six species of sharks were used to determine if different length
measurements (precaudal, fork, natural total, and stretched total) produced differing
parameter estimates, specifically the k value, for the von Bertalanffy growth equation.
Differences in the k values were detected among lengths for all six species, though the
degree of difference varied by length measurement and species. Residual standard error
of parameter estimates increased with increasing length measurement. The effect
parameter estimate differences on the outcome of stock assessment were determined for
two species of sharks: Rhizoprionodon terraenovae and Carcharhinus acronotus.

815 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

William Barichivich!, Daniel Calhoun2, Alan Cressler?, Melinda Dalton2, William
Hughes?, Susan Walls!

TUSGS FISC, Gainesville, FL, United States, 22USGS Georgia Water Science Center,
Atlanta, GA, United States

Batrachochytrium dendrobatidis Surveillance in Great Smoky Mountains
National Park: Implications for Environmental Monitoring of a Disease
Pathogen

One of the leading hypothesized causes of global amphibian declines is disease,
specifically that of chytridiomycosis. Understanding the life cycle of the aetiological
agent, Batrachochytrium dendrobatidis (Bd), is key to developing a complete epidemiology
of this disease. Considerable effort has focused on the detection of Bd in its amphibian
host but until recently little was known about the temporal and spatial distribution of
this pathogen in the environment. Herein we report the results of concurrent host and
environmental sampling of Bd from Great Smoky Mountains National Park (GSMNP).
In July 2008 we swabbed 166 amphibians (137 salamanders and 29 anurans) and filtered
water (39 samples) from 13 sites (4 lentic, 3 lotic, and 6 cave systems). Polymerase Chain
Reaction (PCR) failed to yield positive results from amphibian swabs but did support
the presence of Bd (9.6 to 111.1 zoospore equivalents 1) in water filters from 7 of 12 sites
sampled. This research is one of the few examples of simultaneous sampling of Bd in its
host and the environment: the discordant results between water and biological samples
underscore the need for caution in conducting environmental monitoring in the absence
of a host context.
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942 Poster Session I, Exhibit Hall, Friday 24 July 2009

Brittany Barker!, Javier Rodriguez?, Robert Waide!, Joseph Cook!

TUniversity of New Mexico, Albuquerque, NM, United States, 2University of Nevada
Las Vegas, Las Vegas, NV, United States

Tests of Biogeographic Hypotheses for Diversification in the Puerto Rican
Frogs, Eleutherodactylus portoricensis and E. antillensis: Integrating
Distribution Models and Phylogeography

Little is known about how historical climatic events have shaped patterns of diversity in
tropical islands of the Caribbean Sea. Using ecological niche models (ENMs) of historical
climatic conditions and analyses of population genetic data, we tested alternative
hypotheses of how two ecologically distinct species of frog in the Puerto Rican Bank
responded to Late Pleistocene (21,000 ybp) climate change. Eleutherodactylus portoricensis
(Mountain Coqui) is restricted to montane rainforest in Puerto Rico. E. antillensis (Red-
eyed Coqui), a habitat generalist, has a widespread distribution that encompasses the
entire Puerto Rican Bank. Paleodistribution models provided estimates of historical
distributions and past barriers to gene flow. We tested models of population history
with genetic data (555 bp of mtDNA for 140 individuals of each species). The
paleodistributional model for E. portoricensis predicted increased suitable habitat during
the Late Pleistocene, with populations in two disjunct mountain refugia: El Yunque and
Cayey. Population genetic analyses and coalescent simulations of E. portoricensis data
revealed historical population stability, high genetic diversity, and significant
differentiation between these two hypothesized refugia. In contrast, the
paleodistribution model for E. antillensis predicted highest habitat suitability in southern
Puerto Rico, with the current ENM showing an increase of suitable habitat in northern
regions. While signals of population expansion were recovered in the Cordillera Central
and northern Coastal Lowlands, high genetic diversity across all regions provides little
support for southern refugia. These findings improve our understanding of factors that
promote population divergence and ultimately produce regional patterns of biodiversity
in a neotropical island.

249 Poster Session II, Exhibit Hall, Saturday 25 July 2009

April Barreca, Jason T. Irwin
Central Washington University, Ellensburg, WA, United States

Overwintering of the Cascades Frog in Washington

Cascade Frogs (Rana cascadae) are listed as “near threatened” by the World Conservation
Union and are classified as a “species of concern” by U. S. fish and wildlife. An
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understanding of the basic ecology and biology of this species is urgently needed for
preventing their decline in the Pacific Northwest. This study hopes to add insight into
the question of whether adequate overwintering habitat dictates the regional abundance
of amphibians. Radio tracking methods are being used to monitor overwintering
Cascades frogs at a wetland complex at 6000” (1745m) in the Wenatchee National Forest
near Blewett Pass. It is unknown where Cascades frogs spend the winter. Some frog
species overwinter on the bottom of ponds that do not freeze completely, but other
related species, like the Wood frog (Rana sylvatica) hibernate terrestrially. Data indicate
that Cascades Frogs are not freeze tolerant and overwinter in a spring from November
to April. Air temperatures remained below freezing from December through April
while water temperatures remained above freezing at 1-3° C. Dissolved oxygen in the
spring was moderate at 6.4-10 mg/L. Our data indicate that Cascades frogs need aquatic
overwintering situations for survival.

382 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009
[oni Barreda

University of West Florida, Pensacola, FL, United States

A Comparative Study of Thermal Tolerance in Air and Water for Five Species
of Indo-Pacific Air-Breathing Fishes

Most fishes are ideal ectotherms incapable of maintaining body temperatures
independent of their medium. Amphibious rock skippers (family Blenniidae) and
mudskippers (family Gobiidae), however, move freely between air and water, exposing
them to a unique set of thermal problems. Both families inhabit mangals of Hoga Island,
Sulawesi, Indonesia, but exhibit different emergence patterns and spatial distributions.
Mudskippers emerge during day and night low tide events where they encounter
extreme shifts in air temperature. In addition, common mudskippers, Periophthalmus
kalolo, exploit exposed mangal mudflats, whereas barred mudskippers, P. argentilineatus,
prefer shaded upper mangal zones. Conversely, rock skippers are distributed in all
mangal zones, but leave pools only at night when air temperatures cool. We
hypothesize that differences in spatial and temporal habitat utilization are supported by
divergent aerial and aquatic thermal tolerance patterns. Using Critical Thermal
Methodology, high temperature tolerances were determined for three rock skipper and
two mudskipper species. Significant interactions between species and media for both
critical thermal maximum, and for escape response, confirm rock skippers are more
tolerant of high water temperatures and attempt escape at significantly higher
temperatures than mudskippers (p<0.0001 and p=0.0147, respectively). All rock
skippers demonstrated significantly higher thermal tolerance values in water than air
(p<0.0001). Thermal tolerance of common mudskippers did not differ significantly
between media (p=0.0407); however, barred mudskippers exhibited higher thermal
tolerances in air than in water (p=0.0013). These data are consistent with observed diel
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emergence and distribution patterns and are likely adaptive strategies allowing these
syntopic fishes to partition mangal resources.

520 Lizard Ecology, Pavilion East, Friday 24 July 2009
[ames Barron

Montana State University - Billings, Billings, Montana, United States

Population Ecology of the Short-horned Lizard, Phrynosoma hernandesi:
Results from Five Summers of Fieldwork in Southern Montana

Phrynosoma hernandesi, though listed as a Species of Concern by Montana Fish, Wildlife
and Parks, has never been studied in detail in Montana. I present the results of five
summers of fieldwork on one population in southern Montana. From 2004 through
2008, 555 individuals were marked with PIT tags, including 84 females that gave birth in
the lab (9 in two different years). Age structure oscillated among years with juveniles
outnumbering adults in even-numbered years, and adults dominating odd-numbered
years. Sex ratio was 1:1 at birth, but by adulthood females outnumbered males 2.3 to 1.
Concordantly, male mean survival rates across years were less than half that of females,
though age and sex-specific survival rates differed among the five years of the study.
Location data from recaptures across years indicates that males move significantly
greater distances than females, especially during the breeding season (early May).
Litters are produced in late July or early August, and neonates immediately begin
feeding and grow substantially prior to winter dormancy. In the next summer (the first
full summer) juveniles grow quickly, reaching adult size by August. Both sexes mature
and breed in their second full summer, with females producing their first litter on about
their second birthday. All reproductive traits (litter size, total litter mass, offspring size
(length and mass), and relative clutch mass) varied across years, but in a somewhat
explainable fashion, related to resource availability in the previous year.
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966 Cypriniformes Tree of Life, Pavilion East, Sunday 26 July 2009

Henry Bart!, Richard Mayden?, Robert Wood?, Andrew Simon3, Kenji Saitoh?,
Masaki Miya®, Mutsumi Nishida®, Paulette Reneau?!, Wei-Jen Chen?, Kevin Tang?,
Tetsuya Sado5, Michael Doosey’, Lei Yang?, Vincent Hirt3, Mary Agnew?

ITulane University, New Orleans, LA, United States, 2St. Louis University, St. Louis,
MO, United States, 3University of Minnesota, Saint Paul, MN, United States, *National
Research Institute of Fisheries Science, Kanazawa, Yokohama, Japan, *Natural History
Museum and Institute, Chuo, Chiba, Japan, ®University of Tokyo, Nakano, Tokyo, Japan

Cypriniformes Tree of Life: Phylogenetic Informativeness of Amino Acid
Substitutions and Protein Structure Changes in Four Nuclear Genes for
Inferring Relationships of Cypriniform Fishes

A recent phylogenetic analysis of four protein-coding nuclear genes (GH, RAG1, RH and
IRBP2), involving both un-weighted and down-weighted 3rd position substitutions,
resolved phylogenetic relationships among 49 cypriniform fishes with similar topology,
but measurably less homoplasy, than a considerably larger mitogenome dataset.
However, topologies were not resolved consistently in the two different character-
weighting schemes of the nuclear genes. Here we examine phylogenetic relationships
inferred from a dataset of amino acid substitutions in the four nuclear genes for the
same group of cypriniform fishes, a more conservative analysis than down weighting
substitutions in the 3 codon position. We use a Maximum Parsimony optimality
criterion and show amino acid changes as character support for nodes on the tree. We
discuss the phylogenetic informativeness of protein structure changes implied by amino
acid substitutions in the nuclear genes and compare this to implied structural changes
in mitochondrial NADH dehydrogenase.

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

Jonathan Baskin

California State Polytechnic Univeristy Pomona, Pomona, CA, United States

Review of the Psammophilic Trichomycterid Catfishes-
Sarcoglanidine/Glanapterygine Clade

The exclusively Neotropical family Trichomycteridae, the "parasitic" catfishes, with
more than 200 species, is known for its extremes of habit and habitat. Almost all are
substrate oriented species. Two subfamilies, the sister-groups Glanapteryginae and
Sarcoglanidinae, show a clear evolutionary trend within each toward a psammophilic
habit. This culminates in each with species that appear to live exclusively in the sand
substrate of the Orinoco-Amazon and Essequibo systems. These are Typhlobelus (4
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species), Pygidianops (3 species) and perhaps Glanapteryx (2 species) comprising a
monophyletic group of the Glanapteryginae, and Sarcoglanis simplex and Malacoglanis
gelatinosus, terminal sister taxa of the Sarcoglanidinae. Other more basal species of both
subfamilies occur outside the Amazon-Orinoco and Essequibo systems and appear to
prefer a leaf litter habitat. These are Listrura of the Glanapteryginae (4 species in
Southern Brazil) and Microcambeva of the Sarcoglanidinae (2 species in Southern Brazil).
This may suggest a southern brazilian origin of the glanapteryine-sarcoglanidine clade.
The distribution, relationships and habits of these often tiny, blind and pigmentless
species is reviewed. Included also is consideration of an undescribed species of
Stenolicmus from the Essequibo, a basal sarcoglanidine genus previously known only
from Bolivia.

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

Frederic Bastian, Marc Robinson-Rechavi

Universite de Lausanne, Lausanne, Switzerland

Bgee: Integrating Ontology and Homology for the Study of Gene Expression
Evolution

The study of the evolution of developmental processes (evo-devo) has shown that the
primary source of change in the evolution of phenotypes is changes in gene expression.
Comparing gene expression patterns between animals thus is a major step to understand
their evolution. This approach requires dedicated bioinformatics tools to perform high
throughput analyses. Thus we have developed Bgee, a database designed to compare
expression patterns between animals, by implementing ontologies describing anatomies
and developmental stages of species, and then designing homology relationships
between anatomies and comparison criteria between developmental stages. To define
homology relationships between anatomical features we have developed the software
Homolonto, which uses a modified ontology alignment approach to propose homology
relationships between ontologies. Bgee then uses these aligned ontologies, onto which
heterogeneous expression data types are mapped. These include microarrays, in situ
hybridization, and ESTs, from human, mouse, xenopus and zebrafish.
Bgee is available at http:/ /bgee.unil.ch/
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726 SSAR SEIBERT ECOLOGY AWARD, Galleria North, Thursday 23 July
2009

avan Bauder!, Holly Akenson?, Charles Peterson!

daho State University, Pocatello, ID, United States, 2University of Idaho, Moscow, ID,
United States

Movements of Prairie Rattlesnakes in a Mountainous Landscape in Central
Idaho

Although Prairie Rattlesnakes (Crotalus viridis) are known to make lengthy movements
from communal hibernacula to summer foraging habitat, it is largely unknown how
these patterns are influenced by mountainous topography. The goal of this study is to
characterize rattlesnake movement patterns in a mountainous landscape and determine
how these patterns are influenced by topography. We used radio telemetry to monitor
the movements of 20 Prairie Rattlesnakes in the Frank Church Wilderness in central
Idaho during May - September 2008 and conducted our analyses within a GIS. Mean
total distance moved was 4.66 kilometers; mean maximum distance moved from the
hibernaculum was 1.45 kilometers. Rattlesnake movement segments (between
consecutive telemetry points) could be classified as outbound migration, core area, mate
searching, and inbound migration movements. Migration movements were
characterized by a small number of rapid, lengthy movements along a relatively fixed
bearing. Migration was interrupted by the establishment of one to three core areas,
characterized by shorter, low directionality movements related to foraging, digestion, or
shedding. Rattlesnakes moved across a wide range of topographic features including
ridges, steep slopes, creeks, and rivers. Model selection analysis indicated that
rattlesnakes were somewhat restricted by topography within a three kilometer buffer
around the hibernacula while this restriction was less evident at the scale of the home
range. Although the movement distances observed in this study where generally less
than those reported from studies in areas with less topographic relief, rattlesnakes are
still capable of making extensive linear movements in mountainous landscapes.

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

Aaron Bauer!, Colin McCarthy?

WVillanova University, Villanova, PA, United States, 2The Natural History Museum,
London, United Kingdom

Darwin's Amphibians and Reptiles

Charles Darwin collected at least 270 specimens of amphibians and reptiles in the course
of the voyage of the Beagle (1832-1836). The majority of these were spirit-preserved and
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numbered with stamped metal tags. In addition, a small number of dry preparations of
Galapagos iguanas and tortoises were also returned to England by Darwin and the
officers of the Beagle. Information about Darwin's herpetological specimens was
recorded in his Zoology Notes, in the so-called Down House Notebooks, and in an archival
manuscript, "Reptiles in Spirits of Wine." Although some identifications were made by
Darwin himself, most material was examined and determined by Thomas Bell, who
authored the herpetological portions of the Zoology of the Beagle (1842-1843). Bell
treated only some of the more interesting species of frogs and lizards in Darwin's
collection and sent most of the snake material to Paris for identification by Gabriel
Bibron. About 175 specimens from the Beagle are listed in the registers of The Natural
History Museum, London. Some of these were donated as early as 1837 and others were
not received until the 1850s, but most entered the collections in 1845, after Bell had
completed his work with them. About 130 of these specimens, including the types of a
number of species, have been located in the collections in London. Another ten Beagle
specimens, presented by Bell, are present in the Muséum National d'Histoire Naturelle
in Paris. The whereabouts of the remaining ~130 specimens, including the snakes sent to
Bibron, remains unknown.

1010 Herp Systematics, Pavilion West, Thursday 23 July 2009

David Beamer, Trip Lamb

East Carolina University, Greenville, NC, United States

A Comprehensive, Range-wide Molecular Phylogenetic Survey of the Dusky
Salamanders (Desmognathus)

The most recent phylogenetic treatment of dusky salamanders (Desmognathus) identified
35 independent lineages, which suggests the current taxonomy (20 nominal species)
greatly underestimates actual species-level diversity. Moreover, the geographic
distributions of these lineages are poorly known and, as a result, potential interactions at
contact zones-which could help establish taxonomic resolution among lineages-remains
obscure. To address this issue, we implemented a comprehensive sampling design that
involved surveying all Level IV ecoregions within each independent river drainage
across the range extent for the entire genus. To assure correct species assignments, we
collected topotypes for all currently recognized species as well as for most synonyms. In
total we sampled over 500 populations, and present here the results of a phylogenetic
reconstruction based on 2,000 bp's of mtDNA. We describe the distributions for the
independent lineages we uncovered, discuss the taxonomic implications of our
phylogenetic reconstruction, and identify areas for future systematic research on
Desmognathus.
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130 Herp Physiology, Galleria North, Monday 27 July 2009

Steve Beauprel, Frederic Zaidan, 1112

TUniversity of Arkansas, Fayetteville, AR, United States, 2University of Texas, Pan
American, Edinburg, TX, United States

On Estimating the Cost of Growth in Timber Rattlesnakes (Crotalus horridus):
Feeding Trials, Field Metabolism, and the Role of SDA

Understanding energy balance requires robust estimates of the metabolic cost of growth
(Rg). Rgis defined as the increase in metabolism of a growing animal due to the cost of
biosynthesis (new biomass excluded). We utilized data from feeding trials and from
field metabolic rate (FMR) studies to estimate Rc in Timber Rattlesnakes. Forty one field
metabolic rates from growing snakes were derived from doubly-labeled water studies.
Multiple regression analysis using the non-linear model FMR=aWbt+cG (where W=
weight, G=growth in g d?! wet mass) yielded non-significant fit and biologically
unreasonable estimates of Rg. Timber Rattlesnakes may not fit the assumptions required
to estimate Rg using FMR data. Data from feeding trials (where consumption (C), fecal
losses (F), uric acid production (U), specific dynamic action (SDA), resting metabolism
(M), and growth (G) were known for 79 snake trials) were used in two ways. First, the
data set was used to relate available production energy to new tissue, yielding an
estimate of Rg=2.9 k] g1 dry. Second, a subset (n=28) of efficient growers yielded a
sample-wise average expenditure per gram dry mass estimated at Rc=10.5 k] g dry.
For our data, realistic estimations of R required inclusion of SDA as cost of growth,
which is consistent with recent discussions of SDA as a major component of Rg. Our
estimates of Rg bracket the range of values reported for animals.

146 Poster Session I, Exhibit Hall, Friday 24 July 2009; AES CARRIER AWARD

Christine Bedore, Stephen Kajiura

Florida Atlantic University, Boca Raton, FL, United States

Electrosensitivity and Pore Distribution in the Cownose Ray (Rhinoptera
bonasus)

Among elasmobranch fishes, the cownose ray, Rhinoptera bonasus, possesses a unique
bilobed head morphology with paired extendable cephalic lobes on the ventral surface
of the head. These cephalic lobes are extended to closely contact the substratum as a ray
searches for benthic prey, which may confer an electrosensory advantage during prey
detection and localization. We tested this hypothesis by quantifying the pore
distribution and sensitivity of R. bonasus to prey-simulating electric stimuli. Results were
compared to a more conventionally shaped ray, the Atlantic stingray (Dasyatis sabina).
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The cownose ray had an average of 689.6 + 19.8 pores combined on the dorsal and
ventral surfaces, while the Atlantic stingray had an average of 570.6 + 40.8 pores
combined, both with a high proportion of these pores on the anterior ventral surface. A
large number of these pores occurred on the cephalic lobes in R. bonasus, while the
distribution was more widespread in D. sabina. To select an appropriate bio-electric
stimulus to simulate in the lab, the electric fields of the Eastern oyster (Crassostrea
virginica) were measured. R. bonasus demonstrated a sensitivity of 7.5 nv cm-1 to
simulated bioelectric fields, similar to reported values for the Atlantic stingray. Despite a
lack of differences in electrosensory sensitivity, differing pore quantities and distribution
patterns may provide the cownose ray with an enhanced sensory mechanism for benthic
prey detection and localization by placing electroreceptors in direct contact with the
substratum where potential prey items are located.

488 Live-Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009
Mark Belk, Jerald Johnson, Bruce Schaalje

Brigham Young University, Provo, UT, United States

Life History Variation Within Poeciliid Species Does Not Predict Variation
Among Closely Related Species

Characterizing patterns of variation in life history at multiple taxonomic scales provides
a mechanism for understanding changes in life history over the course of speciation.
Poeciliids provide a model system for exploring life history variation at multiple
taxonomic scales because there are many closely related species with abundant
populations that occur in a variety of environments. We use four species of the genus
Brachyrhaphis to ask the question does variation observed among individuals and
populations within a species predict the major axis of variation among species? Among
individuals and among populations within a species the major axis of life history
variation coincides with that expected from a gradient of resource availability - i.e.,
positive relationships among body size, egg size, clutch size and reproductive
allocation. However, among species the major axis of variation coincides with that
expected from variation in mortality rate (i.e., predator regime). Classic trade-offs
between life history traits (e.g., egg size and number, and female body size and
reproductive allocation) are evident mainly at the among species level. We suggest that
this difference in life history variation among scales is a response to the relatively
consistent variation in predator regime compared to the spatially and temporally
variable nature of resource availability.
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526 Poster Session I, Exhibit Hall, Friday 24 July 2009

Martin Benavides!, Phaedra Doukakis!, Ellen Pikitch!, Cecilia Bartholomew?,
George Amato?, Demian Chapman!

IStony Brook University, Stony Brook, NY, United States, 2American Museum of
Natural History, New York, NY, United States

Shark Diversity, Population Demographics and Fisheries at Turneffe Atoll
(Belize) Assessed with Field Surveys and DNA Barcoding of Fishery Products

Turneffe atoll (Belize) is the largest and most productive of the three atolls of the
Mesoamerican Barrier Reef, the world's second largest barrier reef ecosystem, yet it is
the only one without a marine protected area (MPA). Because of this lack of protection
and it's close proximity to Belize's major population center, most of Turneffe's
commercially exploited marine species, including sharks, are exposed to significant
fishing pressure. Managing these shark fisheries will be impossible without a better
understanding of which species and life stages occur at the atoll and in the fishery. Our
goal was to characterize shark biodiversity, demographics and fisheries for the first time
at Turneffe atoll. We first employed a fishery-independent longline survey to assess
shark species diversity, relative abundance and demographic composition. We then
convinced local gillnet shark fishermen to provide us with whole, dried anal fins from
every shark they captured over two years, for genetic species-identification and
regression of approximate body size of each shark captured. More than 300 sharks were
sampled as part of these two initiatives, revealing that at least 9 shark species utilize
Turneffe atoll, especially nurse sharks(Ginglymostoma cirratum) and Caribbean reef
sharks (Carcharhinus perezi). These and at least three other sharks species breed at this
location, including the scalloped hammerhead shark (Sphyrna lewini) a species listed as
"Endangered" by the International Union for the Conservation of Nature. These findings
reveal that Turneffe atoll provides critical, yet unprotected, habitat for several exploited
shark species.

585 Snake Ecology, Pavilion East, Monday 27 July 2009
David Bender!, William Stark!, Raymond Lee?

1Fort Hays State University, Hays, Kansas, United States, 2Washington State
University, Pullman, Washington, United States

Population Characteristics and Diet of Western Massasauga in Central Kansas
with Inferences from Stomach Contents and Stable Isotopes

Western Massasaugas (Sistrurus catenatus tergeminus) occur in both wetland and
grassland macrohabitats in Kansas. We compared size structure, diet, and stable isotope
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ratios of carbon (613C) and nitrogen (6°N) in a grassland (n = 36) and a wetland (n = 105)
in central Kansas. In the wetland, Western Massasaugas were larger than in the
grassland (MANOVA: wetland, n = 82; grassland, n = 32; Wilk's A > 0.00, SVL: F1, 113 =
9.488, P = 0.003; M: Fy, 113 = 15.993, P < 0.001). Stomach contents revealed that wetland
snakes fed on small mammals (n = 15) (75%) and snakes (n = 5) (25%); whereas
grassland prey items included mammals (n = 2) (16%), snakes (n = 4) (33%), lizards (n =
5) (42%), and a centipede (n = 1). Stable isotope signatures of Western Massasaugas in
the wetland (n = 47) were enriched in 6°N (x = 11.5) and depleted in 63C (x = -21.2)
relative to the grassland snakes (n = 15) 615N (x = 6.9) and §3C (x = -19.1) (MANOVA:
Wilk's A > 0.01, 813C: Fy, 56 = 9.228, p = 0.004; 5'N: Fy, 56 = 103.28, p < 0.001). In addition,
stable isotope analysis in R revealed an ontogenetic shift in diet from a diverse or
generalized diet in young animals to a specialization or reliance on Microtus ochrogaster
in the wetland. In the grassland, no diet shift or specialization was detected with age or
size class. These results suggest that wetlands might support higher quality populations
in Kansas.

464 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

Amanda Bennett, Matthew Keevil, Jacqueline Litzgus

Laurentian University, Sudbury, Ontario, Canada

The Effects of Habitat Fragmentation on Demography and Gene Flow in
Northern Map Turtles (Graptemys geographica) on the Trent-Severn
Waterway, Ontario, Canada

Habitat fragmentation is one of the leading causes of reptile declines worldwide. The
Trent-Severn Waterway (TSW) is a 386 km navigational route linking Lake Ontario to
Georgian Bay via a series of 44 locks and over 100 dams. Northern Map Turtles
(Graptemys geographica) are highly aquatic, freshwater turtles, listed as a species of
Special Concern by the Committee on the Status of Endangered Wildlife in Canada. We
hypothesized that the locks and dams on the TSW are fragmenting Northern Map Turtle
habitat, and predicted that populations would have lower densities and altered sex
ratios in fragmented sites (areas bounded by locks and dams) compared to contiguous
control sites. Population density and sex ratios were determined using mark-recapture
data from two field seasons (May - August 2007 and 2008). Population density varied
between sites, and sex ratios were significantly female biased (1 male : 1.81 females) in
the fragmented habitats. We also found that turtles in fragmented habitats were
significantly smaller and had reduced growth rates compared to control populations.
We predicted that Map Turtles would have reduced genetic diversity in the fragmented
sites. Tissue samples were collected from turtles (N=146) in reaches separated by locks
and dams along the waterway. Mean heterozygosity, gene flow, and population
structure are being estimated using five polymorphic microsatellite loci. It is evident
that Northern Map Turtle populations are affected by fragmentation from the locks and

44



dams, although further research is necessary to determine what these effects mean for
the long-term persistence of these populations.

1030 Fish Behavior, Parlor ABC, Monday 27 July 2009

Zehev Benzaken!, Kevin Warburton2?, Bronwen Cribb?2

TAmazonas State University, Manaus AM/Brasil, Brazil, ?University of Queensland,
Brisbane Australia, Australia

The Tale of the Two Shoals: How Individual Experience Influences Shoal
Behavior

This project examined how the spatial behaviour and cohesion of rainbow fish
(Melanotaenia duboulayi) shoals are affected by the contrasting previous experience of
individual shoal members. The main variables considered were: overall group size, the
time since group members were exposed to a positive (food) or negative (threat)
experience, and the proportions of shoal members having the two types of experience.
The food and threat stimuli were introduced close to a habitat patch, to which fish were
normally attracted. Shoals of two fish were exposed to food or threat for thirty minutes.
Their behaviour was then recorded in twenty- minute trials after different lengths of
time had elapsed since exposure (0, 1, 24 and 48 hrs). Shoals made up of different
combinations of food-exposed and threat-exposed fish were used (0+2, 1+1, 2+0). Two
fish shoals continued to use the patch, possibly because of a protection trade-off where
for a small group the refuge benefits of the patch outweighed the perceived risks
associated with open water, or because of lower efficiencies in terms of learning and
mutual reinforcement in small shoals. I will propose several experiments to answer
these questions that remained unanswered such as the protection trade-off by remaining
at the patch and the learning deficiency of small shoal. With this talk I hope to promote
discussion of how to answer these unresolved questions.

751 Fish Phylogeography, Pavilion West, Sunday 26 July 2009

Peter Berendzen!, Alexandra DeWitt!, Brian Barber?

IUniversity of Northern lowa, Cedar Falls, IA, United States, 2American Museum of
Natural History, New York, NY, United States

Test of Simultaneous Diversification of Central Highlands Fishes East and
West of the Mississippi River

The Mississippi River is the primary center of diversity and distribution of freshwater
fishes in eastern North America. Most of this diversity exists in the Central Highlands,
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which are a series of isolated highland areas formed by climatic oscillations during the
Pleistocene. There is a replicated pattern of distribution of fishes inhabiting these areas.
One distinct pattern is the divergence between populations of widespread species and
closely related species groups distributed east and west of the Mississippi River. The
Mississippi River is recognized as a long-term stable refuge during glaciation and
dispersal route during following glacial retreat. This study examines the temporal
nature of diversification of fishes across the Mississippi River to test the hypothesis that
vicariant events associated with glacial cycles and fluctuating sea levels lead to this
pattern. Sequence data from the cytochrome b mtDNA gene from nine Central
Highlands fish taxa were analyzed using Approximate Bayesian Computation
implemented in MSBAYES to test hypotheses of diversification across the Mississippi
River in eastern North America. Preliminary results will be presented.

884 AES Functional Morphology Symposium, Grand Ballroom II, Friday 24
July 2009

Diego Bernall, Scott Aalbers?, Chugey Sepulveda?

TUniversity of Massachusetts Darmouth, Dartmouth, MA, United States, 2Pfleger
Institute of Environmental Research, Oceanside, CA, United States

The Role of the Caudal Fin in the Common Thresher Shark, It's Not Just for
Swimming

Threshers are a monophyletic group of pelagic sharks most commonly recognized by an
elongate upper lobe of the caudal fin, which reaches a length equal to that of the trunk of
the body. It has been hypothesized that threshers utilize the elongate fin to stun small-
schooling prey while feeding. The bi-functional role of the caudal fin for both thrust
production and predation represents a unique adaptation among elasmobranchs.
Despite the commercial and recreational importance of the threshers, there are no
published accounts on how the caudal fin is used during feeding. The objectives of this
study were to 1) acquire video footage of feeding threshers, 2) examine the caudal fin
morphology, and 3) to investigate the ocular morphology and potential range of eye
movement. Of the 140 specimens captured and released, only 3% were hooked in the
mouth and the remainder in the caudal fin. Video of free-swimming threshers yielded
footage from 20 sharks showing the use of the tail during the feeding event.
Morphological examination of the caudal fin revealed that the upper lobe is
predominantly comprised of tendinous and cartilaginous support tissues and has both
aerobic and anaerobic muscle fibers throughout its entire length. In general, the
structural architecture of the thresher caudal fin is similar to that of lamnid sharks, but
with much larger dorso-ventral cartilaginous support elements. Preliminary findings
show that the eye has the capacity to rotate along the longitudinal within the orbit which
may enhance vision in the posterior field.
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874 AES Functional Morphology Symposium, Grand Ballroom II, Friday 24
July 2009

Diego Bernall, Douglas Syme?, Jeanine Donley?3, Scott Aalbers*, Chugey
Sepulveda*

TUniversity of Massachusetts Dartmouth, Dartmouth, MA, United States, 2University
of Calgary, Calgary, Alberta, Canada, 3Miracosta College, Oceanside, CA, United States,
4Pfleger Institute of Environmental Research, Oceanside, CA, United States

Adaptations for Continuous Swimming: Functional Morphology of the
Locomotor Muscles in Thresher Sharks

Threshers are a group of large, pelagic sharks easily recognized by their elongate upper
caudal lobe and are the only genus with species having either a subcutaneous (lateral) or
medial (internal) position of the red aerobic locomotor muscle (RM). This provides an
ideal system in which to test the hypothesis that the medial RM position in the common
thresher (Alopias vulpinus) provides the basis for a propulsion mechanism similar to that
found in the lamnid sharks and different from that of sharks with a more lateral position
of the RM such as the other two threshers (A. superciliosus and A. pelagicus). This study
quantified the in-vivo muscle dynamics during sustained swimming in the RM and
white muscle (WM) of 12 common threshers swimming in the wild. At a tailbeat
frequency of 0.5Hz, RM strain (at first dorsal fin) was consistently greater than that of
the WM and decreased significantly during simulated swimming movements (RM not
activate; passive swimming). By contrast WM strain did not differ between active and
passive swimming. A comparison of RM and WM shortening phase during swimming
showed instances in which RM shortening both led and trailed that of the surrounding
WM, with no phase difference observed during the passive swimming experiments. This
finding suggests that, similar to lamnid sharks, the common thresher RM sheers relative
to the WM. Therefore, these results suggest that the common thresher may exhibit a
similar uncoupling of RM shortening and local body bending as seen in the thunniform
lamnids.

10 Darwin Symposium, Grand Ballroom I, Monday 27 July 2009
Tim Berra
The Ohio State University, Mansfield, OH, United States

Charles Darwin: The Man and his Accomplishments

Charles Darwin is often considered the most influential scientist who ever lived because
the theory of evolution is one of the most powerful ideas in science and may well be the
greatest idea ever had by the human mind. His message of descent with modification

47



through natural selection presented in 1859 precipitated a paradigm shift. Darwin
changed the way humans view their place in nature. Darwin drew the first evolutionary
tree showing the relatedness of all animal life (1837). He explained how coral reefs form
(1842) and contributed to geological observations on earth movements (1844) and the
deformation theory of metamorphic rock (1846). He described all known barnacle
species, fossil and living (1851-1854). Darwin explained how orchids are fertilized by
insects (1862) and how plants climb (1865). He introduced the "control" in "controlled
experiment" and he catalogued the variation in domestic plants and animals (1868). He
explained human origins and sexual selection in ways never before articulated (1870-71),
and discussed human and animal emotions (1872). The latter work was one of the first
books to use photographs. Darwin showed how insectivorous plants growing on
impoverished soils utilize nitrogen-rich insects (1875), and he demonstrated that the
offspring of cross-fertilized plants were more numerous and vigorous than self-fertilized
ones (1876, 1877). His observations of climbing plants laid the foundation for the field of
plant growth hormones (1880), and his work on earthworms (1881) is a classic study in
ecology. Any one of these achievements could constitute a life's work for most
scientists.

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

Michael Berumen!, Serge Planes?, Geoff Jones?, Glenn Almany3, Simon Thorrold!

Woods Hole Oceanographic Institution, Woods Hole, MA, United States, 2University of
Perpignan, Perpignan, France, 3James Cook University, Townsivlle, QLD, Australia

Connectivity and Self-recruitment of Coral Reef Fishes in a Marine Reserve
Network in Kimbe Bay, Papua New Guinea

The scale of larval dispersal of marine organisms is important for the design of networks
of marine protected areas. We examined the fate of coral reef fish larvae produced at
several small island reserves in a network of reserves throughout Kimbe Bay, Papua
New Guinea. We assessed larval dispersal and self-recruitment using several methods,
including mass-marking larvae via maternal transmission of stable isotopes to offspring,
parentage analysis using microsatellite markers, and natural markers in the elemental
composition of otoliths in known-origin larvae. Using both a pelagic spawning fish with
a long ( >Imonth) pelagic larval duration and a benthic spawning fish with a short ( <2
weeks) PLD, we found that local retention ("self-recruitment") appears to be relatively
high at our study sites, with typically 50-60% of newly settled larvae having natal
origins at the same site. However, we are also able to document dispersal events among
the marine reserves in the Kimbe Bay network. Empirical measurements of dispersal
and connectivity will be critical to inform and test the coupled-biophysical models of
larval dispersal dynamics necessary for effective marine reserve designs.
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349 Poster Session I, Exhibit Hall, Friday 24 July 2009

Dana Betheal, Alicia LaPorte!, Mark Grace?

INOAA Fisheries SEFSC Panama City Laboratory, Panama City, FL, United States,
2NOAA Fisheries SEFSC Mississippi Labs, Pascagoula, MS, United States

NOAA Southeast Fisheries Science Center Elasmobranch Tagging
Management System

The Panama City Laboratory and Mississippi Laboratories of the NOAA Southeast
Fisheries Science Center (SEFSC) and our Gulf of Mexico State Shark Pupping and
Nursery survey (GULFSPAN) collaborators have tagged over eleven-thousand
elasmobranchs in the Gulf of Mexico and southeast Atlantic Ocean since 1996.
Elasmobranchs are tagged with dart-like or loop tags inshore through the GULFSPAN
survey, offshore via fishery-independent surveys on NOAA research vessels, and
commercial vessels carrying an observer. Elasmobranches are also being tagged with
satellite pop-off tags and acoustic tags. Recognizing the need to standardized data
collection, we developed an elasmobranch tagging management system for the SEFSC.
The ultimate goal of the database is to provide managers, researchers, and the public
involved in elasmobranch tag and recapture in the Gulf of Mexico and southeast
Atlantic Ocean with a system to enter and process elasmobranch tag and recapture data.
Capture and recapture data include: date, time, and location (latitude and longitude) of
capture, gear and bait type used as well as specific abiotic conditions such as
temperature, salinity, dissolved oxygen, and turbidity. We plan to have the database
fully searchable for NOAA researchers and collaborators by April 2009 and online for
public use January 2010.

879 Fish Ecology I, Pavilion East, Friday 24 July 2009

Maria Elina Bichuette!, Eleonora Trajano?

MUniversidade Federal de Sao Carlos, Sao Carlos, Sao Paulo State, Brazil, 2Universidade
de Sao Paulo, Sao Paulo, Sao Paulo State, Brazil

Ecological Data for Brazilian Subterranean catfishes, the Case of
Glaphyropoma spinosum (Siluriformes: Trichomycteridae: Copinonodontinae)

Copionodontine occur exclusively in the Chapada Diamantina, a vast plateau composed
of Proterozoic terrain in Bahia State, northeastern Brazil. We present herein population
data for Glaphyropoma spinosum, from subterranean waters in the Diamantina Plateau
(Torras Cave). This is the first subterranean species of Copionodontinae catfish
registered for Brazil, which presents a high diversity of cave fishes (24 species).
Population data based on visual censuses were obtained in January and July of 2007 and
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in July of 2008 corresponding respectively to one rainy (January) and two dry seasons
(July). In a 150 m of long stream reach and 1 m of width, 61 individuals were registered
in January; 59 in July of 2007 and 64 in July 2008. Population densities were,
respectively, 0.41 ind.m?2 (January 2007); 0.39 ind.m?2 (July 2007) and 0.43 ind.m?2 ,
indicating little if any seasonal oscillations in population data. Population densities are
considered medium for cave fish standards. These catfishes are relatively sedentary,
with most individuals concentrated in quiet isolated pools. The estimated mean
densities are close to that observed for other subterranean tricomycterids from Brazil,
genus [tuglanis. Therefore, the notion of low population densities as characteristics of
subterranean organisms does not apply to G. spinosum, possibly because their food is not
as limiting as usual for subterranean populations. The subterranean course extends for
another 2,000 meters downstream, where the population is distributed. This cave was
heavily impacted by diamond mining in the past, starting in the middles of 1,800’s and
extended to the early 1990s.

949 Poster Session 11, Exhibit Hall, Saturday 25 July 2009; ASTH STORER
ICHTHYOLOGY AWARD

Eric Billman
Brigham Young University, Provo, UT, United States

Life History and Population Dynamics of an Introduced Population of
Gambusia affinis in Utah

Seasonality in environmental conditions has significant effects on the life history of
Gambusia affinis within its native range. As a result of the ability to adjust its life history,
G. affinis is able to successfully establish populations in different and often harsh
environments in which it has been introduced. We quantified population dynamics and
life histories of female G. affinis in Utah Lake, Utah, in 2008 to determine the effects of a
highly seasonal environment on this introduced population. Reproduction occurred
over a shorter period (May until September) compared to populations in its native
range. In early summer, the population was represented by females that had over-
wintered and may or may not have reproduced in the previous summer. By mid-
August, these females had died. By mid-July early-reproducing young-of-year (YOY)
were found abundantly in the population. Based on a 28-day gestation period, we
predict that over-wintered females could have 2 - 4 clutches, while YOY could have 0 - 3
clutches depending on when they were born. Females that overwintered had high
fecundity consistent with the life history theory prediction that females should allocate
more to reproduction when probability of survival is low (late in adulthood). Young-of-
year females followed a pattern of high fecundity at first reproduction followed by
decreased fecundity later in summer. This pattern may be the result of high initial
allocation due to the uncertainty of survival through winter, and decreased late
allocation to increase probability of survival through winter or due to low probability of
offspring survival.
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435 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Jose Birindelli, Leandro Sousa

MZUSP, Sao Paulo, SP, Brazil

New Species of Leptodoras (Siluriformes: Doradidae) from Rio Fresco, Xingu
Basin, Brazil

A new species of thorny catfish genus Leptodoras Boulenger (Siluriformes: Doradidae) is
presented. As congeners, the new species have a modified oral hood and first gill arch
with enlarged accessory lamellae extending well onto medial face of gill filaments. The
new species is distinguished from all congeners, except L. oyakawai, by having gas
bladder moderately sized (not reduzed) with simple walls (diverticula absent), and
paired bony capsules on anteriormost vertebrae reduced to paired cup-like laminar
ossifications separated by triangular septum. The new species differs from L. oyawakai
and remaining species of Leptodoras, except L. hasemani, by having a dark blotch in the
distal half of the anterior dorsal-fin rays and membranes. The new species is known
from the rio Fresco drainage, a tributary of the middle Xingu basin. The species was
discovered from material deposited at MZUSP and collected more than 20 years ago in
the territory of the Kayapo indians, in Para State, Brazil. Additional material were
recently collected during the Expedi¢do AquaRios.

858 Poster Session 11, Exhibit Hall, Saturday 25 July 2009; ASTH STORER
ICHTHYOLOGY AWARD

Katherine Birkett!

IThe University of Michigan School of Natural Resources & Environment, Ann Arbor,
M1, United States, °The University of Michigan Museum of Zoology, Ann Arbor, MI,
United States

Spatial and Temporal Variation in Fish Communities in the Huron River of
Southeastern Michigan

The Huron River is a slow-moving, low-gradient warmwater system located in
southeastern Michigan. Records on its fish communities have been collected by over the
course of decades, providing an excellent historical record. Fish surveys conducted in
the Huron River over the summer of 2008 indicate significant changes in fish community
composition, which may be attributed to the introduction of the zebra mussel (Dreissena
polymorpha) in the mid-1990’s. The 2008 surveys also indicate a spatial pattern, in which
fish community composition changes with distance throughout the river’s main stem. A
marked increase in fish species richness and diversity was also detected with increasing
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distance downstream from a zebra mussel-infested lake located within the watershed.
This study of the Huron River system can provide valuable insights regarding how
riverine fishes react to environmental changes over longer time scales.

340 Poster Session I, Exhibit Hall, Friday 24 July 2009

Noélle K.J. Bittner!, Stephen G. Tilley?!, Joseph Bernardo?

ISmith College, Northampton, MA, United States, >?Cornell University, Ithaca, NY,
United States

Allozyme Analysis of a Contact Zone Between Two mtDNA Haplotypes in
Desmognathus ocoee (Amphibia: Plethodontidae)

Recent phylogenetic analyses of mitochondrial DNA (mtDNA) sequences have revealed
five distinct well supported clades within the salamander species traditionally called
Desmongnathus ocoee Nicholls. This information suggests that the organisms currently
recognized as D. ocoee may belong to more than one species. In the Blue Ridge
Mountains of northeastern Georgia, a contact zone between two mtDNA haplotypes has
been identified. Using starch gel electrophoresis, this study sought to augment the
mtDNA data with information from nuclear genes by comparing allele frequencies at six
polymorphic allozyme loci among populations of D. ocoee at and around the contact
zone. Previous studies have found allozyme frequencies tend to corroborate
mitochondrial sequence data, indicating similar patterns of geographic differentiation
among populations. However, the allele frequencies determined by this study do not
correlate with the mtDNA data. They show little differentiation between populations in
excess of that expected from isolation by distance, suggesting that they belong to the
same biological species.

125 AES Ecology II, Galleria South, Sunday 26 July 2009

Joseph |. Bizzarro!, Leonard ].V. Compagno? Robin Leslie?, David A. Ebert!

Pacific Shark Research Center, Moss Landing, CA, United States, 2Save our Seas
Foundation, Capetown, South Africa, 3Marine and Coastal Management, Capetown,
South Africa

Biology and Distribution of the Sixgill Sawshark, Pliotrema warreni Regan
1906, off Southern Africa

The sixgill sawshark, Pliotrema warreni, is one of six described sawshark species
(Pristiophoridae) and the only member of its genus. Endemic to waters off southern
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Africa, this species has been reported from Cape Agulhas to Durban, South Africa, and
from Madagascar, at depths of 26-455 m. Seventy-four individuals (42 females, 32 males)
were collected primarily from fishery independent trawl surveys conducted between
1985 and 2007, facilitating a general biological assessment of this poorly known species.
The occurrence of P. warreni was extremely localized and its captured was infrequent in
survey trawls. Size at birth was estimated at > 35 cm total length (TL). The largest
immature female was 118.5 cm TL, whereas the largest immature male measured 82.0
cm TL. Size at first maturity ranged from 109.1 cm TL for females to 91.1 cm TL for
males Median size at maturity was 113.2 cm TL for females. Maximum size of females
and males was 136.4 cm TL and 112.0 cm TL, respectively. Pliotrema warreni was a third-
level consumer (trophic level = 4.13), with a diet comprised primarily of small, demersal
fishes and, to a lesser extent, shrimps. This species is probably extremely vulnerable to
fishing pressure, because it is endemic to the waters of southern africa, rare within its
distribution, and easy to capture because of its toothed rostrum. Further study and
monitoring should be conducted to determine the population status of the species.

458 Poster Session I, Exhibit Hall, Friday 24 July 2009

Hillary Black, Jacqueline Litzgus

Laurentian University, Sudbury, Ontario, Canada

The Effects of Body Mass and Temperature on the Standard Metabolic Rate of
Three Species of Colubrid Snakes

Ectotherm behaviour, as well as physiological and developmental processes, are greatly
influenced by environmental temperature, and the combination of these factors may
limit species distributions. We tested the effects of temperature, body mass, and species
on the standard metabolic rate (SMR) in three species of snakes: the Eastern Garter
Snake (Thamnophis sirtalis sirtalis), the Northern Red Belly Snake (Storeria
occipitomaculata), and the Smooth Green Snake (Liochlorophis vernalis). CO. production
was measured in the lab at 15°C, 20°C, and 25°C using a flow-through respirometer. We
predicted that as temperature and body mass increased, SMR would increase for all
three species. We hypothesized that SMR would differ among snake species when
controlling for body size because different species have different feeding ecologies
which in turn affect digestion and therefore metabolic rate. As expected, SMR increased
with temperature and body mass, but did not differ among species. The lack of species
differences may be because of a phylogenetic effect as all species examined were from
one family, the Colubridae. Qio values were similar among all three species (~5), and
were slightly higher than those reported for other vertebrate ectotherms. Our findings
generally agree with other examinations of reptile metabolism, although no previous
studies have tested SMR in frequently-feeding small-bodied snake species. Future
studies should concentrate on comparisons of SMR between infrequently feeding
colubrids and frequently feeding colubrids.
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128 Live-Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009

Daniel Blackburn

Trinity College, Hartford, CT, United States

Evolution of Vertebrate Viviparity and Matrotrophy: An Overview

Viviparity (living - bearing reproduction) has evolved among chondrichthyans,
actinistians, sarcopterygians, and teleosts, as well as various amphibians, reptiles, and
mammals. Phylogenetic analysis reveals that vertebrate viviparity has arisen
convergently in more than 145 separate clades, with >24 of these origins having
occurred among fishes. Substantial matrotrophy has evolved in at least 27 of the
viviparous clades, commonly through modification of structures specialized for
respiration. Studies on individual lineages reveals that viviparous matrotrophy has
evolved by entirely different sequences and mechanisms in mammals vs. fishes and
squamates, and most likely, by different selective pressures. Consequently, studies on
each of these groups have limited utility as models for the others. Studies of piscine
viviparity provide their own justification, and give insight into aspects of reproductive
diversity that have important implications for anatomy, physiology, ecology, and
evolution.

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

Daniel G. Blackburn!, James R. Stewart!

ITrinity College, Hartford CT, United States, 2East Tennessee State University, Johnson
City TN, United States

Evolution of Placentation in Viviparous Thamnophine Snakes

We have been involved in a long term investigation of placental structure and function
in viviparous thamnophine colubrids, as part of a research program aimed at
understanding the diversity and evolution of reptilian placentation. Investigated taxa
include species of Thamnophis, Storeria, Virginia, Tropidoclonion, Regina, and Nerodia. Our
techniques have included light and electron microscopy (TEM and SEM),
immunochemistry, and quantitative analyses of placental transport. The chorioallantoic
placenta shows marked specializations for gas exchange, including well vascularized
membranes and a minimal fetal - maternal diffusion distance. In contrast, the yolk sac
placenta (omphalallantoic placenta) shows unusual specializations for absorption by the
fetus, and may function in sodium and water uptake. Although placental transport of
calcium occurs, the site and mechanism of such transfer is unknown. We postulate that
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viviparous thamnophines are derived from a common ancestor with two distinct
placentas, respectively specialized for gas exchange and water provision. These
functions appear to be retained from ancestral functions of fetal membranes in distantly
- related oviparous snakes. An emerging body of phylogenetic information offers a
framework for interpreting species differences in placental development and
composition.

165 Herp Systematics, Pavilion West, Thursday 23 July 2009

David Blackburn!, Cameron Siler!, Arvin Diesmos?, Rafe Brown!

University of Kansas Natural History Museum, Lawrence, KS, United States, 2National
Museum of the Phillippines, Manila, Philippines

A Quantitative Analysis of Ecomorphological Evolution in the Frog Genus
Kaloula (Anura: Microhylidae)

Rapid diversification of a clade accompanied by an increase in ecological and
morphological diversity is the hallmark of adaptive radiation. Despite many suggestions
of a close relationship between morphology and ecology, there have been few, if any,
analyses of ecomorphological evolution, and thus little rigorous evidence for adaptive
radiation, within extant frogs. We estimated the phylogeny of the genus Kaloula based
on analyses of mitochondrial genes; this dataset includes 11 of 15 currently recognized
species, representatives of several subspecies, and several undescribed species. We then
collected continuously varying morphological data for 13 of 15 currently recognized
species as well as for the other taxa. To characterize ecomorphs, we chose linear
measurements of ecologically relevant anatomical features (e.g., body size, limb lengths,
digit tip widths, and interdigital webbing). We summarized variation by conducting a
principal components analysis of these data. Mean scores for principal components were
calculated for each species and these were used to analyze patterns of ecomorphological
evolution in the context of our phylogenetic estimate. We utilized phylogenetic
comparative methods to examine the relative timing and order of ecomorph evolution as
well as to reconstruct ancestral states. We contrast our approach of quantitatively
describing ecomorphology with an approach based on reconstructing ecomorphological
evolution using discrete multi-state characters. This research was supported by NSF
grant EF-0334939 (AmphibiaTree).
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929 Poster Session I, Exhibit Hall, Friday 24 July 2009

Mary Ellen Blasius!, John O'Sullivan?, Christopher Lowe!

ICalifornia State University Long Beach, Long Beach, CA, United States, 2Monterey Bay
Aquarium, Monterey, CA, United States

Evaluation of Organochlorine Contaminants in Young-Of-Year White Sharks
(Carcharodon carcharias) from the Southern California Bight

As a top predator, white sharks (Carcharodon carcharias) occupy one of the highest levels
in the oceanic food web giving this species great potential for biomagnification of
organochlorines (OCs). We measured chlorinated pesticides and polychlorinated
biphenyls (PCBs) in young-of-year (YOY) white sharks incidentally caught by fishers in
the Southern California Bight. Chlorinated pesticides and PCBs were measured in dorsal
muscle and liver and identified and quantified using gas chromatography mass
spectrometry. Concentrations ranged from 22-187 ng/g and 7-22 ng/g in liver of
chlorinated pesticides and total PCBs (tPCB), relatively. p,p DDE was the predominant
isomer observed in all tissue samples possessing concentrations as high as 180 pg/g in
liver, the highest level reported in sharks. Other compounds detected in liver were
heptachlor, heptachlor epoxide, and hexachlorohexanes. YOYs feed heavily on benthic
fishes, and thus are unlikely to obtain these high levels of contaminants from their food
source in such a short period. Pinnipeds in the Southern California Bight have also been
found to have high contaminant loads in their blubber. Therefore, these high levels of
contaminant found in YOYs are more likely due to maternal offloading of contaminants
from their mammal-eating mothers via the yolk. These results indicate significant
concentrations of OCs within tissues of white sharks warranting further study on the
potential effects of DDT and PCB on the population of sharks in the SCB.

502 Poster Session I, Exhibit Hall, Friday 24 July 2009; AES CARRIER AWARD

Erin Blevins, George Lauder

Harvard University, Cambridge, MA, United States

Understanding Undulation: The Biomechanics of Stingray Swimming

The characteristic undulatory swimming mode of benthic batoids has inspired a variety
of theoretical and physical models, but the current understanding of biological batoid
fins lags behind. Our research combines several techniques to give insights into the
kinematics and hydrodynamics of stingray locomotion, and reveal how the remarkable
flexibility and deformation of these fins is employed during swimming. We present the
results of three integrated experiments on pectoral fin locomotion in freshwater stingray
Potamotrygon hystrix: a detailed three-dimensional kinematic study, a hydrodynamic
analysis using particle image velocimetry (PIV), and a PIV analysis of flow around a
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self-propelling robotic model animated using simplified P. hystrix kinematics. In the
kinematic study, three synchronized one-megapixel cameras (250 frames/s) were used
to film rays swimming at two steady speeds (1.5 and 2.5 disc lengths/s). The x, y, and z
excursions of approximately 30 points were used to describe fin deformations during
multiple finbeats per individual, per speed. The hydrodynamic implications of these
kinematics were further explored using PIV, with a vertical light sheet capturing fluid
motion perpendicular to the fin. To assist in interpretation of these results, a simple
model ray fin (30 Shore A Neoprene) was attached to a two-actuator robotic flapper,
with heave and pitch values corresponding to known stingray kinematics; PIV data
from the model were compared to flows observed around live rays. By combining three-
dimensional kinematics, hydrodynamics, and simple robotic models, we are able to
draw conclusions about both the principles and practice of undulatory locmotion by
benthic rays.

500 Poster Session I, Exhibit Hall, Friday 24 July 2009

Deborah Blood!, Janet Duffy-Anderson!, Ann Matarese!, Dongwha Sohn?, Phyllis
Stabeno3, Wei Cheng*

INOAA/Alaska Fisheries Science Center, Seattle, WA, United States, 2Oregon State
University, Corvallis, OR, United States, SNOAA/Pacific Marine Environmental
Laboratory, Seattle, WA, United States, 4[ISAO/University of Washington, Seattle, WA,
United States

Early Life History Of Greenland Halibut (Reinhardtius hippoglossoides) in the
Eastern Bering Sea based on Recent Field Studies (2007-2009): Spawning,
Distribution, and Physical Processes Affecting Drift and Dispersal

Researchers at the National Oceanic and Atmospheric Administration and Oregon State
University have been examining transport of Greenland halibut (GH) eggs and larvae
from spawning to potential nursery locations in the eastern Bering Sea (EBS). We are
evaluating the influence of hydrography and circulation on transport, dispersal and
survival of the early life history stages. Ichthyoplankton surveys were conducted in the
EBS in February (2008-2009) and May (2007-2009) to better evaluate GH life history
ecology and connectivity between spawning and nursery habitats. Results from these
cruises indicate that Greenland halibut spawn in deep (600+m) water off the continental
slope January-early February, with eggs and early-stage larvae initially occurring in
deep water (500+m). Historical data indicate that larvae later rise to above 45 m depth.
Model output from a 3D hydrographic circulation model, and empirical data from
subsurface moorings and satellite-tracked drifters, indicate eggs and larvae are
entrained in depth-discrete currents that advect planktonic stages north and east over
the continental shelf. Vertical position in the water column of eggs and early-stage
larvae appears to be modulated by physiological changes during development, while
larval behavior likely influences vertical distribution in later stages. Preliminary results

57



suggest that the degree of connectivity between slope and shelf habitats may be
influenced by sea ice cover, speed and direction of the Bering Slope Current, and mixing
processes in submarine canyons and over the continental shelf.

841 Fish Biogeography, Pavilion East, Monday 27 July 2009

Devin Bloom, Nathan Lovejoy
University of Toronto, Toronto, ON, Canada

Testing the Miocene Marine Incursion Hypothesis Using Anchovies
(Engraulidae)

South America hosts a considerable number of marine derived lineages (MDLs) of
freshwater fishes. The origin of MDLs in continental freshwaters may have been
facilitated by Miocene marine incursions. The marine incursion hypothesis predicts that
(1) the distribution of the sister group to South American MDLs should include the
Caribbean (the source of marine inundation) and (2) the age of freshwater taxa should
coincide with geological dates for marine sediments in South America. Here, we use
anchovies (Engraulidae) as a model for testing these biogeographic predictions.
Anchovies are ideal for investigating the biogeography of transitions from marine to
freshwater habitats because the family is predominately marine, yet includes at least 12
freshwater endemics in South America. We use phylogeny estimation and molecular
dating methods, along with ancestral character reconstruction of habitat type, to
determine the number and timing of marine to freshwater events. We compare patterns
in anchovies to those of other hypothesized MDLs.

908 Fish Systematics, Pavilion East, Monday 27 July 2009

Flavio Bockmann!, Vitor Masson!, Marcelo Rocha?

ILaboratdrio de Ictiologia de Ribeirdo Preto (LIRP), Universidade de Sao Paulo, FFCLRP,
PPG Biologia Comparada, NSF/ACSI project, CNPq, Ribeirdo Preto, SP, Brazil,
2Instituto Nacional de Pesquisas da Amazonia (INPA), Manaus, AM, Brazil

A New Catfish Genus from Northern Brazil (Siluriformes: Heptapteridae)
Provides New Insights on the Relationships of the Enigmatic Genus
Phreatobius Goeldi

Morphological evidence indicates that Gladioglanis is the sister group of Phreatobius, one
of the most intriguing taxonomic riddles in catfish systematics. These genera belong to a
more inclusive group, also comprising Brachyglanis, Leptorhamdia, and Myoglanis. This
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clade is diagnosed by, among other synapomorphies, the hypertrophied adductor
mandibulae muscle, reaching dorsally to the cranial midline, a feature thought to be
reversed in Gladioglanis. However, the highly modified morphology of Phreatobius casts
doubts on the homology of several of these synapomorphies, rendering doubtful even
its inclusion in Heptapteridae. Furthermore, recent molecular investigation has
concluded that Phreatobius is the sistergroup of Pimelodidae. In the present work we
report on two new heptapterids with hypertrophied jaw musculature, occurring
sympatrically in the Rio Negro basin, Brazil. These species belong to a new genus, based
on a phylogenetic analysis of the genera cited above and 45 morphological characters.
The new genus is supported by three homoplasy-free synapomorphies, and it is
hypothesized to be closely related to the clade formed by Gladioglanis and Phreatobius,
whose sister group relationship was corroborated. The group containing all these three
genera is nested among other heptapterids with jaw musculature invading the roof of
cranium, corroborating the absence of this characteristic in Gladioglanis as a reversal. The
discovery of the new taxon helps to understand the relationships of Phreatobius by
providing intermediate character states which substantiate homology propositions.

914 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Erin Bohaboy, Alison Cleary, Juleen Dickson, Brooke Longval, Jack Szczepanski

University of Rhode Island, RI, United States

Functional Diversity in Temperate Coastal Fish Communities

As more emphasis is placed on ecosystem based management, understanding the
functional roles of species within a community is becoming more important.
Biodiversity provides a large range of ecosystem services, thus it is important to
understand how the addition or loss of species affects the dynamics among community
members. Functional diversity has been studied in a number of tropical communities,
but has not been investigated on a wide scale in temperate communities. The purpose of
this study was to explore the relationship between fish species richness and functional
diversity in temperate coastal ecosystems. Fish species from 12 different temperate
communities were identified from trawl surveys conducted over 25 years. Richness,
Shannon’s H, and evenness were calculated using functional groups based on size,
primary feeding preference, and resilience (productivity) and then recalculated for
functional groups based on a combination of two or three of these variables. The
functional diversity, richness and evenness of single variable functional groups
remained constant regardless of the number of species within the community, but
increased with the number of species in two variable functional groups. Combining all
three variables produced a positive logarithmic relationship between species and
functional group richness, but functional diversity and evenness did not increase with
species richness. The effect of more variables and incorporating more species, such as
invertebrates, needs to be investigated further. In the future, functional diversity maybe
an important tool for understanding the roles that species have in an ecosystem.
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109 General Herpetology, Galleria South, Sunday 26 July 2009
Luis A. Bonachea, Michael J. Ryan

University of Texas, Austin, TX, United States

Predation Risk Influences the Expression of Mate Choice in Ttngara frogs,
Physalaemus pustulosus: Implications for Sexual Selection

Mate choice drives several important evolutionary processes, including speciation,
sexual conflict, and the evolution of elaborate male traits. The pace of these processes
should then be greatly influenced by the strength of selection, so understanding factors
that create variation in the strength of female preferences is necessary to understand
these processes. While predation risk is recognized as a significant cost of mate choice,
we have a very limited understanding for how females themselves respond to variation
in levels of risk. Tangara frogs, Physalaemus pustulosus, have been a model system in
studying female choice for nearly 25 years. These females show well documented and
robust preferences for particular aspects of the male advertisement calls. For the past 5
years, we have been using this rich background to explore the effects of predation risk
on the expression of female choice. Simulating risk using the advertisement calls of
predatory frogs, light levels, and all too natural models of predators in both the lab and
field, we have shown that females assess predation risk during mate choice and it can
influence various aspects of assessment, including choices among males, sampling time
and strategy, and permissiveness. The results of this work demonstrate that predation
risk can strongly influence and even eliminate the expression of female choice, having
significant implications for sexual selection.

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

Xavier Bonnet

CNRS, Villiers en Bois, France
The Evolution of Semelparity

Mathematical modelling does not allow us to understand why some zoological groups
are oriented towards semelparity. In effect, the putative links between allelic
combinations and the reproductive strategies (semelparity versus iteroparity) rely on the
personal choice and convenience of the modeller. A long-term ecophysiological study on
a viviparous snake (Vipera aspis) helped to identify the proximal forces that favour
semelparity. Reproductive females (more than 500 individuals monitored in the field +
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laboratory studies) exhibited a low survival rate and consequently tended to breed only
once during lifespan. Strong elevation of plasma levels of oestradiol-173 provoked the
mobilisation of maternal body reserves required for yolk formation, associated with a
marked exposure to predators to meet the temperature (metabolic) requirements for
vitellogenesis. Similarly gestation imposed strong metabolic and predatory costs trough
important sun basking behaviours. Importantly, a substantial proportion of the costs
were independent from fecundity. Indeed, the optimal body temperatures (close to
30°C) for vitellogenesis and embryogenesis are not influenced by offspring number;
hence maternal metabolism and the risk of being killed by a predator are determined by
reproductive status rather than fecundity. To minimise such costs, selection favours
fecundity per reproductive bout instead of iteroparity. Capital breeding offers a solution
to increase offspring number. Under constraining climatic conditions this strategy can
involve towards semelparity. Further demographic investigations and modelling
provide strong support to this ecophysiological scenario.

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

Rita Borges!, Joao V. Medeiros!, Ester A. Serrdao!, Emanuel J. Gongalves?

ICentre Marine Sciences of the Algarve University (CCMAR), Faro, Portugal, >Eco-
Ethology Research Unit, ISPA, Lisbon, Portugal

Tidal and Vertical Distribution of Nearshore Fish Larval Assemblages at a
Temperate Rocky Shore

Previous studies have shown that, at the Arrdbida Marine Park (Portugal), fish larvae
can exhibit vertical patterns of distribution at very small spatial scales, with patterns
being variable between species. This vertical distribution can modulate the horizontal
displacement of larvae and thus change the dispersal patterns expected by currents, and
potentially contribute for local retention during the pelagic phase. The mechanisms
underlying this distribution are not known, but must depend on distinct larval
behavioral capabilities in relation to the physical environment. In this work we
investigate the possible tidal influence on the vertical distribution of fish larvae at the
extreme nearshore. During June and July 2008, fish larvae were collected using a
plankton net attached to an underwater scooter at two distinct depths, close to the
bottom and 1 m below the surface, and during all tidal phases. Overall, PERMANOVA
results did not reveal any interaction between tide and depth to explain the structure of
the assemblages. However, a vertical structure could be found, with larvae of some
species clearly associated to the bottom (e.g., gobies) while others (e.g., tripterygiids)
were more abundant at the surface. Although diversity did not differ between tides,
there was a significant tidal effect on the structure of the assemblage, with the highest
abundance of larvae clearly associated with distinct tidal phases depending on the
species. For some species, tide seems to be linked to the regulation of their vertical
positioning,.
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587 Poster Session I, Exhibit Hall, Friday, 24 July 2009

Keith Bosley!, Todd Miller?, Richard Brodeur!, Ahna Van Gaest!

INOAA Fisheries, Northwest Fisheries Science Center, Newport, Oregon, United States,
2Center for Marine Environmental Studies, Ehime University, Matsuyama, Japan

Feeding Ecology of Juvenile Rockfish off Oregon and Washington as Indicated
by Diet and Stable Isotope Analysis

There have been few studies that have looked at the feeding habits of co-occurring
pelagic young-of-the-year rockfish off the west coast—information crucial to
understanding how these fish may be influenced by bottom-up processes. We
undertook a study of the feeding habits of juvenile rockfish (genus Sebastes) collected off
Oregon and Washington during GLOBEC (2002) and NOAA Predator (2006) surveys.
The predominant species collected in both years were darkblotched (S. crameri), canary
(S. pinniger), yellowtail (S. flavidus), and widow (S. entomelas) rockfishes. Analysis of gut
contents by % number revealed that darkblotched rockfish had a high degree of
variability in their diets, consisting of gelatinous zooplankton (2002), several life-history
stages of euphausiids (2006), as well as hyperiid amphipods and copepods (2002, 2006).
Canary, yellowtail, and widow rockfishes had a high degree of dietary overlap, because
of common utilization of copepods and euphausiids. There was less overlap in diets
between species when % wet weight was examined, with only canary and widow
rockfish showing significant similarities (2006). Additionally, nitrogen stable isotope
analyses confirmed that there was a 1.5 %o difference between years, and all fish from
the same year were feeding at nearly the same trophic level. In both years, carbon
signatures were of an off-shore origin, and darkblotched were enriched relative to all
other species. Non-metric multidimensional scaling revealed significant differences in
diet with increasing distance from shore. Taken together, these results advance our
understanding of some of the important environmental factors that affect young-of-the-
year rockfish during their pelagic phase.

172 Poster Session I, Exhibit Hall, Friday 24 July 2009

Mariah Boyle, David Ebert, Gregor Cailliet
Moss Landing Marine Laboratories, Moss Landing, CA, United States

Trophic Relationships of the Roughtail Skate, Bathyraja trachura, and
Sympatric Groundfishes

The carbon and nitrogen stable isotope (SI) composition of roughtail skate, Bathyraja
trachura, was investigated using individuals collected during National Marine Fisheries
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Service trawl surveys. Trawls were conducted at depths of 200-1,200 m along the Pacific
Coast of the contiguous United States. Skates were identified, measured, and white
muscle tissue was excised from sampled individuals. Muscle tissue was prepared with
0.5N HCI and petroleum ether to remove inorganic carbon and lipids, respectively.
Stable isotope analysis (SIA) was performed at the University of California, Santa Cruz.
Although many skate diet studies have demonstrated that larger skates feed at higher
trophic levels, regression analysis found that there was not a linear relationship between
01N and total length (r2= 0.012, p=0.458). To understand the relative position of B.
trachura in the food web, carbon and nitrogen SI values of co-occurring invertebrates
and teleosts were used to construct a dual isotope plot. The sampled organisms
exhibited changes in 8®N values according to previously reported trophic levels,
suggesting nitrogen SIA may be a viable method for determining the trophic levels of
deep-sea fishes. The organisms exhibited a range of 3C values, the extremes of which
represented benthic and pelagic habitats. This grouping suggests it may be possible to
infer general habitat associations from carbon SI data. From these results, it appears that
SIA of nitrogen and carbon may prove a useful technique for determining the trophic
relationships of deep-sea invertebrates, and both bony and cartilaginous fishes.

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

Ian Bradbury!, Sophie Hubert3, Brent Higgins?, Sharen Bowman?, Ian Paterson!,
Paul Snelgrove?, David Hardiel, Jeffery Hutchings!, Paul Bentzen!

IMarine Gene Probe Lab, Dalhousie University, Halifax, Nova Scotia, Canada, 2Ocean
Sciences Center, Memorial University, St. John's, Newfoundland, Canada, 3Atlantic
Genome Center, Halifax, Nova Scotia, Canada, *Department of Process Engineering and
Applied Science, Dalhousie University, Halifax, Nova Scotia, Canada

Ocean Temperature Determines Dispersal Potential and Adaptive
Connectivity in a North Temperate Marine Fish

Ocean climate may influence connectivity of marine organisms directly through
physiological responses such as temperature-dependent development and indirectly
through temperature-driven local adaptation. We examine the hypothesis that direct
and indirect process both contribute to the scale of spatial connectivity in a north
temperate marine fish, Atlantic cod (Gadus morhua). Direct influences of temperature on
early life history dispersal were examined using seasonal ichthyoplankton surveys in
coastal Newfoundland conducted from April (<0°C) to August (~8°C). Dispersal during
the pelagic egg stage declined by 40-68% as surface waters warmed seasonally, declining
from >100 km to ~40 kms. We examined indirect influences of temperature on selection
and local adaption using a transcriptome wide survey (~1600 single nucleotide
polymorphisms) and range-wide sampling. We identify a subset (~1.5%) of independent
polymorphisms for which allele frequencies show parallel temperature-associated clines
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on either side of the Atlantic, test positive for signatures of selection, and cluster
predominantly in two linkage groups. The results are consistent with parallel adaptive
co-evolution of multiple genes in response to gradients in ocean temperature and the
presence of local adaptation despite high dispersal potential. Taken together, direct and
indirect mechanisms suggest the potential for large variation in realized connectivity
associated with variability in ocean climate across a range of habitats.

203 Amphibian Pathogen Ecology, Broadway 1&2, Thursday 23 July 2009

David Bradford!, Nita Tallent-Halsell!, Kerri Stanley?, Laura McConnell3, Maliha
Nash!, Staci Simonich?, Roland Knapp*

IUS EPA, Landscape Ecology Branch, Las Vegas, NV, United States, 2Oregon State
Univ., Dept. Environ. & Molecular Toxicology, Corvallis, OR, United States, SUSDA,
Agricultural Research Service, Beltsville, MID, United States, *Univ. of Calif., Sierra
Nevada Aquatic Research Laboratory, Mammoth Lakes, CA, United States

Airborne Pesticides as an Unlikely Cause for Population Declines of Alpine
Frogs in the Sierra Nevada, California

Airborne pesticides from the Central Valley of California have been implicated as a
cause for population declines of several amphibian species, with the strongest evidence
for the mountain yellow-legged frog complex (Rana muscosa and R. sierrae) in the Sierra
Nevada. We measured pesticide concentrations in multiple media at multiple times at
28 sites in the southern Sierra and evaluated the pesticide-decline hypothesis in three
ways: (1) we described the temporal variation in concentrations in lake water and
compared these values to established critical levels; (2) we tested the hypothesis that
pesticide concentrations decrease with distance from the Valley, a pattern that could
explain the east-west pattern in population declines; and (3) we tested the hypothesis
that pesticide concentrations are correlated with frog population status (i.e., fraction of
suitable sites occupied within 2 km of a site). Media represented were air, lake water,
sediment, and tadpoles of a surrogate species (Pseudacris regilla). Results do not support
the hypothesis for a pesticide effect on frog populations. Concentrations of up to nine
pesticides (both currently and historically used forms) were extremely low, on the order
of 1 part per trillion in lake water, and well below critical levels established for other
taxa. Evidence for a distance effect in concentrations was very limited. Virtually no
association was found between frog population status and any chemical metric. In
contrast, two well documented causes for the dramatic and continuing population
declines of these frogs are chytridiomycosis and introduced trout.
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976 Fish Ecology I, Pavilion East, Friday 24 July 2009

Marissa Brady, Dewayne Fox, Qiquan Wang, Colette Cairns
Delaware State University, Dover, DE, United States

Impact of a Non-native Parasitic Nematode on American Eels (Anguilla
rostrata) in Delaware Waters

American eel (Anguilla rostrata) support an important commercial fishery in Delaware;
however recent landing declines in portions of their range have raised concerns of
managers. Although its impact on American eel is unknown, Anguillicola crassus
(Dracunculidae) is an invasive swim bladder nematode that causes swim bladder
malfunction and can hinder swimming ability in European eel (A. anguilla). We
documented infestation rates of A. crassus and quantified triglyceride levels in infested
and non-infested American eel from Delaware waters. A broad size range (226-630mm)
of yellow phase American eel (n=1553) collected from mesohaline habitats in Delaware
yielded A. crassus infestation rates infestation rates ranging from 34-39% from 2005-
2007. Similar to previous studies we failed to document differences in condition indices
(p-value=0.84) as a result of A. crassus infestation in American eel. Additionally, all size
classes of American eel were infested during all sampling periods indicating
overwintering by A. crassus in Delaware waters. Our examination of triglyceride levels
suggests an interaction between American eel length and infestation by A. crassus. We
documented significant differences in triglyceride levels related to eel length (p-
value=0.0025); with triglyceride levels increasing with eel size. Although triglyceride
levels did not vary significantly as a result of infestation (p-value=0.08), we plan to
continue assessing the biochemical impacts of A. crassus on American eel. We
recommend further study to better understand the physiological impact of A. crassus on
American eel; however non-traditional methods may prove more efficient in assessing
these impacts of infestation rather than standard condition indices.

664 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Susan Brady, John Arlt, Lana Carolan, Ian Quitidamo, Jim Johnson
Central Washington University, Ellensburg, WA, United States

Yakima WATERS: Students Investigating Amphibian Decline

Yakima WATERS is a National Science Foundation sponsored, regional program
designed to promote integration of interdisciplinary science research into K-12 public
school classrooms. Each WATERS team includes a Central Washington University
graduate student fellow, a faculty mentor, and a local K-12 teacher. The goal of this
collaboration is to encourage the incorporation of watershed-based research into the
science classroom. The WATERS team at Ellensburg High School has implemented
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immersive, research-focused field trips and inquiry-based classroom activities and labs
that emphasize topics related to amphibian decline and disease research. Students
learned and assessed potential causes of amphibian declines such as habitat
degradation, pollution, and disease. Students discussed the importance of wetlands and
wetland restoration for declining amphibian populations and a wetland restoration
project on the high school grounds was developed that will provide future students an
opportunity be involved in a long-term interdisciplinary monitoring project. Tenth
grade biology students also designed and conducted their own research. A number of
fungi and fungus-like organisms including the water molds, particularly in the genus,
Saprolegnia, have been implicated in causing amphibian disease and mass mortality
events. Students investigated a variety of topics including: the effects of different
isolation conditions on the recovery of water mold biodiversity; growth rates with
respect to different environmental conditions such as nutrient type and concentration,
temperatures, and pH; and factors influencing chemotaxis and electrotaxis of zoospores.
Students collected and analyzed data, drew appropriate conclusions based on their data,
and evaluated their findings in the broader context of amphibian decline.

705 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Adrianne Brand, Matthew Gallagher, Joel Snodgrass

Towson University, Towson, MD, United States

Salt in Aquatic Ecosystems: Effects of Water Hardness on Toxicity

Salinization of aquatic habitats is an emerging concern, particularly with the widespread
application of road salts and their subsequent accumulation in nearby streams and
wetlands. Aquatic-breeding amphibians that depend on freshwater habitats throughout
embryonic and larval development may be particularly vulnerable to changes in ion
concentrations; however, it is unclear how the presence of other common ions affects salt
toxicity. We exposed embryonic and larval wood frogs (Rana sylvatica) to eight different
levels of NaCl with five levels of background water hardness. Embryonic and larval
survival were influenced by NaCl concentrations, but the effects of NaCl were
dependent on hardness. For embryos, survival was reduced at the highest conductivity
(2000 uS/cm) across all hardness levels, but was reduced more when water was very
soft (27.5 mg/L total dissolved ions) or very hard (880 mg/L total dissolved ions). The
effects of salt and hardness were most severe when water was very hard and
conductivity was highest, where survival was only 5%. For larvae, the effects of NaCl
increased from very soft water, where survival was 79%, through very hard water where
survival was 0%. There were no sublethal effects of NaCl or hardness on size at
metamorphosis or days to metamorphosis among larvae that survived, although there
was a negative correlation between days to metamorphosis and size. From our results,
it appears that water hardness influences the toxicity of salt in aquatic ecosystems and
that salt may be particularly detrimental to survival in very hard or very soft water
environments.
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26 Lizard Ecology, Pavilion East, Friday 24 July 2009

Bavard Brattstrom

Horned Lizard Ranch, Wikieup, AZ, United States

Seasonal and Microhabitat Partitioning in an Australian Skink Community

A skink community was studied on a 32.4ha plot, 60 km north of Townsville,
Queensland, Australia from September 30 to December 1993 in a Coastal dry, sclerophyl,
Eucalyptus woodland. The area was explored and microhabitats searched for skinks
about every two weeks. On nine occasions 100 x 5m transits were done. Nine species of
skinks occurred on the site, and each species was in a different microhabitat. Some
species were only seen in the cooler trips. while others, often large sized species, were
only seen in the warmer trips. Skinks were most abundant in late Octobrer (160-440/ha),
rare in cooler September and in hot, humid December (0-140/ha). October transit data
suggest that there may be as many as 14,256 skinks on the 32.4ha plot. A 2ha study plot,
just across a major highway, was seasonally burned to stimulate the growth of an exotic
grass for use by cattle. Six 100 x 5m transits on this plot resulted in only one lizard
during the study.

623 Amphibian Pathogen Ecology, Broadway 1&2, Thursday 23 July 2009

Forrest Brem, Matthew Venesky

University of Memphis, Memphis, TN, United States

Variation in Batrachochytrium dendrobatidis Zoospore Production Rate and
Thalli Morphology Between a United States and Panamanian Isolate

Pathogens evolve rapidly through natural interactions with their host(s) and
environment, and changes in a pathogen can alter host-pathogen dynamics. There are
few data suggesting that Batrachochytrium dendrobatidis (Bd) has undergone genetic
differentiation in the various environments in which it now exists, natural and artificial.
However, it is unreasonable to assume that Bd has been unaffected by local selection
pressures exerted by different species, communities, and environments. During routine
passages of Bd in culture, we noted differences in thalli morphology between a United
States (284) and a Panamanian (423) isolate where thalli of 423 appeared solely spherical
and thalli of 284 appeared to have both spherical and irregular forms. To test for
variation in thalli morphology, we recorded the absolute value (width - height) of every
observable thalli on plates and analyzed those data using ANOVA. We also tested for
variation in zoospore production at both 24°C and 5°C by creating equal zoospore
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density inoculates of each isolate, plating them out, and incubating them at 24°C and
5°C. We found that 423 thalli were consistently more spherical than 284 (p<0.05), and
that 423 produced more zoospores at 24°C (p<0.05) but fewer at 5°C (p<0.05) than 284.
Our results suggest that variation among these isolates exists, however, its origin is
unclear. If it is a result of natural selection our data suggest that Bd is differentiating
among regions. If artificial, our data suggest Bd changes rapidly in culture which could
affect transmissibility and pathogenicity (and their underlying genes), and the results
of many lab experiments using Bd isolates.

301 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Jillian Brinser, Dominique Dagit

Millersville University, Millersville, PA, United States
Comparative Pectoral Fin Anatomy of Batoid Fishes

Among Chondrichthyan fishes, batoid fishes have unique dorsal-ventrally compressed
bodies and expanded wing-like pectoral fins that are attached to the head. This unique
body design is adapted for a pelagic as well as a benthic existence. The external shape of
the wings differs between species and also within families which allows for different
modes of swimming (undulation, oscillation, or a combination of the two). The skeletal
anatomy of 11 different species of batoid fishes, including both skates and rays was
analyzed. This investigation describes the skeletal anatomy of the pectoral girdle and
fins, as well as the arrangement of radial elements that make up the pectoral fins. These
different anatomical patterns are related to the mode of swimming and external wing
shape. Additionally the basal elements of the pectoral fin are highly variable within and
between families, as well as the attachment and arrangement of radial elements relative
to the basal elements. It is likely that these arrangements and attachments are
phlyogenetically important.

342 Lizard Ecology, Pavilion East, Friday 24 July 2009

Eric Britt, Alessandro Catenazzi, Henry Mushinsky, Earl McCoy

University of South Florida, Tampa, FL, United States

Fire History and Florida Sand Skink (Plestiodon reynoldsi) Population
Abundance

The sand skink (Plestiodon reynoldsi) is a small fossorial lizard with reduced limbs and

slender body. Because they are entirely restricted to isolated patches of Florida scrub,
Florida sand skinks are listed as threatened under the Endangered Species Act. The
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Florida scrub is a fire maintained ecosystem, but the effect of prescribed fire on sand
skink population abundance is not understood. The goal of our study was to establish
the relationship between fire history in Scrubby Flatwoods and sand skink population
biology. In March of 2007 at Archbold Biological Station in Highlands County Florida,
we installed 36 enclosures fitted with pitfall traps to estimate the absolute number of
sand skinks per enclosure in three categories of time since last fire: less than 5 years, 6 to
17 years, and 17 to 40 years since last fire. We present the results from three years
(Spring 2007, Fall 2007, Spring 2008, Fall 2008 and Spring 2009) of surveying population
densities. We observed higher Florida sand skink densities in areas that have not been
burned for 17 years or longer, and found some environmental variables to vary with
time since fire and sand skink population abundance. We also tested the direct response
of sand skinks to fire in 5 enclosures by conducting controlled burns in the fall of 2008.
The relationship between fire history and sand skink population abundance should
provide land managers with additional information helpful to the conservation of this
species.

186 Poster Session I, Exhibit Hall, Friday 24 July 2009

Tristan Britt!, Marisa Litz!, Mattias Johansson?, Richard Brodeur?

TOSU/NOAA Cooperative Institute for Marine Resources Studies (CIMRS), Newport,
OR, United States, >?Coastal Oregon Marine Experiment Station (COMES), Newport,
OR, United States, 3National Marine Fisheries Service, Northwest Fisheries Science
Center, Newport, OR, United States

Genetic Identification of Northeastern Pacific Late Larval-Juvenile Rockfishes
(Sebastes spp.) Captured off Oregon and Washington

The National Marine Fisheries Service has taken action to improve stock assessments of
commercial marine groundfish species off the U.S. West coast by conducting annual
juvenile surveys to track short-term fluctuations in abundance. These surveys provide
early indications of shifts in abundance caused by shifts in average recruitment levels.
However, visual identification based on morphometrics, meristics, and pigmentation of
the 65 commercially important rockfish species of the northeast Pacific is problematic
due to substantial overlap among the species. Therefore, we employed genetic methods,
based on mitochondrial cytochrome B sequences, to accurately identify post-larval and
juvenile rockfishes (Sebastes spp.) captured in Stock Assessment Improvement Program
(SAIP) surveys. We identified a total of ten species in a sample of 229 individuals
collected from the summers of 2005 to 2007. The majority were identified as sharpchin
rockfish (S. zacentrus; 56 %) with the next largest proportion identified as pygmy rockfish
(S. wilsoni; 28%). Other species identified were Puget Sound rockfish (S. emphaeus),
redstriped rockfish (S. proriger), Pacific ocean perch (S. alutus), greenstriped rockfish (S.
elongatus), silvergray rockfish (S. brevispinis), rosethorn rockfish (S. helvomaculatus), blue
rockfish (S. mystinus), and splitnose rockfish (S. diploproa). We are currently focusing on
a collection in 2008, a year with anomalously high numbers of post-larval rockfishes in
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our surveys, which will allow us to correlate rockfish species with environmental
variables in the future.

381 ELHS/LFC Ecology II/Condition, Broadway 1&2, Sunday 26 July 2009

Richard Brodeur!, Cassandra Benkwitt?, Elizabeth Daly3, Marisa Litz3

INorthwest Fisheries Science Center, National Oceanic and Atmospheric
Administration, Newport, OR, United States, 2Aquatic Farms, Newport, OR, United
States, 3SCIMRS, Oregon State University, Newport, OR, United States

Lipids and Fatty Acids of Juvenile Salmon and their Prey in Coastal Waters

We measured the lipid content and fatty acid composition of yearling Chinook and coho
salmon from Washington coastal waters during May and June 2008 shortly after ocean
entrance, as well as those of 16 species of juvenile fish and larval invertebrates classified
as either common juvenile salmon prey items (prey) or organisms found in relatively
high abundance in the field, but not commonly found in juvenile salmon diets (non-
prey). Lipid content of prey and non-prey varied both within and between species
during our sampling period, although there were no significant differences in lipid
content between juvenile fish and invertebrates or between prey and non-prey fish
species. There was a significant decrease in lipid content for coho salmon from May
(2.6%) to June (1.1%), but not for juvenile Chinook salmon. Juvenile fish prey had
significantly higher levels of the essential fatty acids docosahexaeonic acid (DHA) and
arachidonic acid (ARA) while invertebrates showed significantly higher levels of
eicosapentaenoic acid (EPA). Coho salmon had significant increases in all three EFAs
between May and June, while Chinook salmon, which is typically more piscivorous, had
significant increases only in the two EFAs indicative of juvenile fish. Lipid content does
not seem to be an accurate indicator of prey quality nor of juvenile salmonid condition.
However, juvenile salmon may be choosing prey with higher EFA content, specifically
DHA and ARA, to adequately meet their physiological requirements and improve
survival, making fatty acid signatures a useful tool in food web studies.

93 Storm Symposium, Pavilion West, Friday 24 July 2009

Edmund Brodie

Utah State University, Logan, UT, United States
Introduction: Robert M. Storm Symposium

An overview to the career of Robert M. Storm and overview to the symposium.
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55 Herp Conservation I, Grand Ballroom I, Saturday 25 July 2009

Bob Brodman

Saint Joseph's College, Rensselaer, IN, United States

Amphibians and Reptiles as Predictors of the Paleoenvironment of the Late
Tertiary Pipe Creek Sinkhole

The Pipe Creek Sinkhole (PCS) is a 5 million year old fossil site in Grant County, IN that
was the first deposit of its age ever discovered in the interior of the eastern half of North
America. Seventeen extant taxa and 4 extinct taxa of amphibians and reptiles have been
recovered from PCS. To reconstruct the paleoenvironment I compared the fossil herp
assemblage from PCS to the modern assemblage across the Midwest. The extant taxa
found in the PCS assemblage are typical of species found in a mosaic of open canopy
habitats including oak savanna, prairie, wet meadows, and forest edges. Many of these
species prefer habitats with loose sandy soils. The aquatic and semi-aquatic herp taxa
suggest that the site had a permanent body of water with ample shallow areas. The
presence of Regina sp. also suggests that a rocky stream was in the area. A
biogeographical approach using GIS indicates that all 17 extant taxa are currently found
together only in southeastern Michigan (near Ann Arbor), whereas only 5 extant taxa are
currently found in Grant County, IN. The 30-year meteorological norms of southeastern
Michigan are significantly cooler (0.6 C) and drier (10.6 cm) than Grant County. The
climate differences are most pronounced for temperature from Feb through September
and precipitation from March through July. Together these data suggest that PCS had
cooler and drier springs and summers than today, with an open-canopy upland
community surrounding a permanent pond and associated wetlands.

822 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

Anne Bronikowski, Kylie Robert

lowa State University, Ames, IA, United States

The Evolution and Ecology of Aging Phenotypes in the Garter Snake

Evolutionary theories of aging are linked to the mortality environment in which the life
history evolves. Safe habitats are a priori expected to exhibit stronger selection against
deleterious mutations with late-age expression than experienced by individuals in
hazardous habitats. This is predicted to manifest at the organismal level in the evolution
of energy allocation strategies that spend more energy on somatic maintenance and
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robust stress responses in less hazardous environments in exchange for energy spent on
growth and reproduction. Here we report on experiments from long-studied
populations of western terrestrial garter snake (Thamnophis elegans) that reside in safe
and hazardous environments. Laboratory common-environment colonies of two
ecomorphs with short- and long-lifespan were tested for a suite of physiological
characteristics. We measured: mass-independent metabolism (oxygenconsumption,
VO2); mitochondrial oxygen consumption, ATP production rate and free radical
production; and erythrocyte DNA damage and repair-efficiency. We evaluated whether
this suite of parameters mirrored the evolution of life history and concomitant lifespan
in this species. Neonates from the long-lived ecotype (less hazardous habitat): (1) were
smaller, (2) consumed equal amounts ofoxygen when corrected for body mass, (3) had
DNA that damaged more readily but repaired more efficiently, and (4) had more
efficient mitochondria and more efficient cellular anti-oxidant defenses than short-lived
snakes.

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

Anne Bronikowskil, Amanda Sparkman!, Dawn Byars?, Neil Ford?

Howa State University, Ames, 1A, United States, 2University of Texas, Tyler, TX,
United States

The Role of Insulin/IGF1 Signaling (IIS) in Snake Reproduction

The insulin/insulin-like growth factor(IGF) /relaxin family is composed of a single
insulin, two IGFs, and varying numbers of insulin-like factors and relaxin genes across
the vertebrate phylogeny. Insulin-like growth factor-1 (IGF-1) is a hormone that
modulates the action of growth hormone; it promotes growth and reproduction, and has
been implicated in the reduction of lifespan. IGF-1 is also capable of responding
plastically to environmental stimuli and temperature. We determined whether IGF-1
modulates growth, maturation, and reproduction in two species: the house snake
(Lamprophis fuliginosis), which matures within the first year of life, and the garter snake
(Thamnophis elegans), which does not mature until at least three years of age. In the house
snake we found: (1) IGF-1 is correlated with growth rate at 6 months, (2) IGF-1 peaks
after first mating and declines to baseline levels after egg-laying, and (3) IGF1 patterns
vary among families. In the garter snake we found: (1) IGF-1 covaries with feeding rate
during the first two years of development in the laboratory, (2) IGF-1 was elevated
during abundant feeding, during pregnancy in the field. And (3) IGF-1 shows a plastic
relationship to adult body size that varies with annual food availability. Unlike
mammals and birds, no gradual increase in IGF1 was observed during development.
Similar to mammals and birds (also turtles and alligators), however, IGF-1 is elevated
during egg-retention (house snake) or pregnancy (garter snake). We discuss the
implications of elevated IGF1 signaling for maturation, reproduction and possibly
lifespan in snakes.
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444 Poster Session I, Exhibit Hall, Friday 24 July 2009

Edward Brooks, Christopher Berry, Annabelle Oronti, Jasmine Wilchcombe,
Alannah Vellacott, LeBrocq Maxey, Andy Danylchuk

Cape Eleuthera Institute, Eleuthera, Bahamas

Diversity and Abundance of Sharks in the North East Exuma Sound, The
Bahamas: A Comparison between Baited Longline and Baited Underwater
Video Survey Techniques

Knowledge of the diversity and abundance of sharks is fundamentally important when
attempting to protect these important apex predators. Currently, the standard
assessment method for sharks involves the use of baited long-lines, however this
approach does have some drawbacks in that it is invasive and sometimes results in
mortality. A less invasive and novel alternative is the use of baited remote underwater
video surveys (BRUVS) which ‘captures' sharks on video rather than physically hooking
them. To compare the effectiveness of BRUVS to baited longline surveys, we employed
both methods in the Exuma Sound to measure the diversity and abundance of sharks.
Surveys were conducted across the four seasons and in three coastal zones differentiated
by coarse habitat type and distance from pelagic waters. Soak time and bait type were
standardized across methods. Across all seasons combined , diversity of sharks was
similar with nine species being caught during long-line surveys and seven during
BRUVS. Within seasons, however, concordance of diversity between methods was
consistent only during the winter. When comparing species specific CPUE data between
survey methods and across seasons, the relative abundance of Caribbean reef sharks
(Carcharhinus perezi) showed similar increases for both methods in the summer when
compared to autumn and winter. Spatial comparisons of CPUE data showed
significantly more Caribbean reef sharks were caught in the wall zone than other habitat
zones during the longline surveys (p<0.0001 F=29.6639) yet the same trend was only
marginally significant using BRUVS surveys (p=0.0569 F=2.9118). Other species-specific
comparisons will be discussed.
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65 AES GRUBER AWARD I, Parlor ABC, Thursday 23 July 2009

Edward Brooks!, Katherine Sloman?, David Sims?, Andy Danylchuk!

ICape Eleuthera Institute, Eleuthera, Bahamas, 2Marine Biological Association of the
United Kingdom, Plymouth, Devon, United Kingdom, 3University of Plymouth,
Plymouth, Devon, United Kingdom

Seasonal Abundance, Demographics and Habitat Use of the Caribbean Reef
Shark (Carcharhinus perezi) in the North East Exuma Sound, The Bahamas

The Caribbean reef shark (Carcharhinus perezi) is a large, reef-associated apex predator
common throughout the tropical western Atlantic and Caribbean. Despite the ecological
and economic importance of C. perezi, relatively little is known about its basic ecology
and life history throughout its range, including the Bahamian archipelago. To examine
the abundance and habitat use of C. perezi in the northeast Exuma Sound, longline
surveys were conducted across the four seasons and in three coastal zones differentiated
by coarse habitat type and distance from pelagic waters. Soak time for longlines was 90
minutes and each shark landed was sexed, measured, and tagged. In addition, a subset
of sharks were implanted with acoustic transmitters and tracked using a fixed receiver
array spanning approximately 50 km2. To date, 142 sharks (male n=45 female n=93
unknown n=4) have been captured during 192 sets across three seasons of sampling.
Results show distinct variation in relative abundance with a greater number of sharks
occurring in the summer when compared with autumn and winter (mean CPUE
Summer=1.656, Winter=0.818, Fall=0.352 sharks 100 hooks! hour-!; p<0.0001, F=13.0180).
Significant differences also occurred between habitat zones with a greater abundance of
sharks being caught in the deep reef area immediately adjacent to the Exuma Sound
(p<0.0001, F=29.6639). During the summer months sharks exhibit highly developed
philopatry as illustrated by 9.5% recapture rate and a mean linear dispersal between
capture and recapture of 1.1 km. Strong philopatry was also evident from the acoustic
telemetry data.

507 General Ichthyology I, Pavilion East, Saturday 25 July 2009
Meriel Brooks

Green Mountain College, Poultney, VT, United States

Larval Fish Drift in a Northeastern River

Drift of freshwater larval fishes (passive downstream movement at certain stages) has
been studied since the middle of the 20th century, though not to the same extent as

invertebrate drift. The latter are hypothesized to drift for many different reasons: biotic
(dispersal, avoidance of predation and competition), abiotic (spates, droughts,
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temperature change, or pollution) and accidental (simple dislodgement). Studies of fish
and invertebrates most often describe the drift pattern for taxa, but have not shed much
light on causes. It is the more recent invertebrate experimental studies that have begun
to link drift to its causes for those organisms. Data presented here, from 4 years of night
drift collections and 24 hour samples, support the hypothesis of accidental drift for
minnow communities in the northeastern river, though other hypotheses are not ruled
out. These data are part of an ongoing set of studies intended to rule out hypotheses for
larval drift.

999 Poster Session I, Exhibit Hall, Friday 24 July 2009

Lori Brown!, Jimmy Kroon?, Dewayne Fox!, Bradley Wetherbee3, Johnny Moore!

IDelaware State University, Dover, DE, United States, 2Pennsylvania State University,
University Park, PA, United States, 3University of Rhode Island, Kingston, RI, United
States

Shark Tracker: Utilizing Web-based GIS to Educate the Masses

Delaware State University has been using biotelemetry to record and examine the
movement patterns of several important Delaware Bay species, including sand tiger
sharks (Carcharias taurus). Managing these data through GIS provides a powerful means
for both spatial and temporal analyses. Although desktop GIS software facilitates
management, analysis, and conversion of these data into valuable information for
fisheries professionals, traditional reporting methods often fail regarding outreach to the
public sector. We are developing Shark Tracker, a web-based interactive GIS that allows
users to explore sand tiger shark movement patterns and visualize spatial relationships
between shark movements, environmental conditions, and habitat features. Web-based
mapping tools allow resource managers to explore research information and receive
more timely updates with ongoing projects, aiding in species management and
planning. Shark Tracker can also be used as an outreach and educational tool to expand
public understanding for sand tigers which are common in large aquaria exhibits. The
Shark Tracker site uses a geospatial data server, GeoServer, which communicates with a
mapping client, OpenLayers, running in a web browser. Customized OpenLayers
functionality allows users to choose how sand tiger movement information is displayed
according to several variables. GeoServer and OpenlLayers are free, open-source
software providing low-cost alternatives to commercial GIS servers. Whether through
open-source or commercial software, Web-GIS provides multiple user groups
information access without costly software, increasing feasibility of large-scale outreach,
education, and resource management projects.
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300 General Ichthyology I, Pavilion East, Saturday 25 July 2009

Nancy J. Brown-Peterson!, David C. Heins?

University of Southern Mississippi, Ocean Springs, MS, United States, 2Tulane
University, New Orleans, LA, United States

Effects of a Cestode Macroparasite on Oocyte Recruitment and Spawning of
Alaskan Threespine Stickleback

Threespine stickleback (Gasterosteus aculeatus) from Walby Lake, Alaska, show varied
reproductive responses to infection by the cestode macroparasite Schistocephalus solidus.
Three collections of stickleback taken during the first half of the reproductive season in
2000 - 2001 were analyzed to examine the potential impact of S. solidus on clutch
production. Histological analysis showed that the ratio of primary growth/late
vitellogenic oocytes was always largest in infected fish; this difference was significant
(p<0.01) in late May 2000 and 2001 and marginally significant (p=0.087) in June 2001.
These results suggest a decrease in recruitment of oocytes from the standing stock of
primary growth oocytes into vitellogenesis in infected fish, resulting in fecundity
reduction. Histological estimations of interspawning interval using postovulatory
follicles (POFs) show no significant differences between infected and uninfected fish for
any collections, suggesting that the frequency of ovulation and spawning of mature
oocytes is unaffected by S. solidus. Furthermore, there is no difference in the percentage
of vitellogenic oocytes undergoing atresia in the ovaries of infected and uninfected fish
for any collection, suggesting that once an oocyte enters vitellogenesis it successfully
undergoes maturation and ovulation. Thus, it appears that sequential processes in the
reproduction of G. aculeatus are differentially affected by the presence of the
macroparasite. The reduction in recruitment of oocytes into vitellogenesis may
represent a response of parasitized sticklebacks to the nutrient theft imposed by S.
solidus, such that the fish only recruits the number of oocytes she can support for
growth, maturation and spawning,.
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178 HERPETOLOGISTS’ LEAGUE GRADUATE RESEARCH AWARD ],
Galleria North, Sunday 26 July 2009

Elizabeth Broyles!, David Owens!, Bill Roumillat?, Erin Levesque?

ICollege of Charleston, Charleston, SC, United States, 2Department of Natural
Resources, Charleston, SC, United States

Diamondback Terrapins (Malaclemys terrapin) Of The Ashley River:
Estimated Population Size, Sex Ratio, and Distribution

We examined the structure of the diamondback terrapin (Malaclemys terrapin centrata)
populations in the Ashley River near Charleston, South Carolina. This is an area of high
boat use including the trapping of blue crabs, sport fishing, recreational boating, and
industrial shipping. Little is known about current terrapin population status or
distribution in this heavily used estuarine area. In conjunction with an extensive
trammel netting study of estuarine fishes, mark and recapture methods were used to
estimate terrapin population parameters. Terrapins were marked using passive
integrated transponder (PIT) tags during 12 sampling days over 12 months that resulted
in 428 terrapins tagged and 29 recaptures. Mark and recapture data were statistically
analyzed using the program MARK to determine population estimates, and sex ratios
were determined to be significantly male biased at 1:1.46 (p<.01). The distribution of
terrapins over a thirteen year period (1995-2008) was analyzed using the SCDNR
trammel netting data in which terrapins were counted as a bycatch species. Catch per
unit effort of terrapins at each of the 26 sampling sites along the Ashley have been
recorded since 1995. Movements of localized terrapin densities were evaluated using
ArcGIS. This information on population size, sex ratios, and distributional changes will
be used to determine if regulation on habitat degradation, as well as possible protection,
is needed for this species.

981 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009
J[ohn Bruner

University of Alberta, Edmonton, Alberta, Canada

Spreitzer vertebrae, a new unreported character for Esox (Esocidae,
Esociformes)

Bruner (2004), in an osteological study of the Percidae, defined Spreitzer vertebrae as
anterior caudal vertebrae in which the haemal canal arches are not closed ventrally, and
the right and left arches lend support to the anterior proximal pterygiophores of the anal
fin. The open haemal arches allow an extension of the abdominal cavity into the anterior
caudal region. Of the nine percid genera and 44 species examined, Bruner found
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Spreitzer vertebrae only in Ammocrypta and concluded this to be a unique character of
the crystal and sand darters. Examining YOY specimens of Esox lucius, E. masquinongy,
E. niger, and E. americanus, Spreitzer vertebrae were found supporting the proximal
pterygiophores of the anal fin. However, Spreitzer vertebrae were not found in adult
skeletons of E. lucius. Specimens examined of Dallia pectoralis, Novumbra hubbsi, and
Umbra limi (Umbridae, Eosciformes) did not possess this type of vertebrae.

419 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Walter Bubley!, James Sulikowski?, Paul Tsang!, David Koester?

TUniversity of New Hampshire, Durham, NH, United States, 2University of New
England, Biddeford, ME, United States

Histological Staining of Vertebral Centra Increases Precision of Age Estimates
Compared to Dorsal Fin Spines in Spiny Dogfish, Squalus acanthias

Spiny dogfish (Squalus acanthias) are considered to be the most abundant shark species
in the Western North Atlantic, but recent concerns regarding a decline in their numbers
argue for an update of previous life history parameters. However, wear and breakage of
the spine, as well as variablility in interpretation of growth increments has resulted in
conflicting age estimates in the literature. The uncertainty in estimating age in turn
affects other parameters that are dependent on it, such as growth rate and age at
maturity. Our hypothesis was that the growth increments of vertebral centra provided
more consistent and reliable estimates of age than the dorsal fin spine method for spiny
dogfish in the Western North Atlantic. Vertebrae and second dorsal fin spines were
collected monthly from spiny dogfish from July 2006 - December 2008. The spines were
examined whole while the vertebrae were sectioned and prepared using histological
techniques to enhance the visualization of the growth increments. Using these two
structures, two readers provided age estimates that were compared with coefficient of
variation and average percent error. The vertebral centra produced more precise age
estimates between and within readers compared to the dorsal spine method. Ultimately,
the vertebral centrum provided a structure that produced a more reliable correlation
between age and total length, a parameter critical to improving population models and
successful management of spiny dogfish in the Western North Atlantic.
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739 Fish Ecology III, Pavilion West, Monday 27 July 2009
Michele Buckhorn

University of California, Davis, Davis, CA, United States
The Influence of Habitat and Exploitation on Reef Fish Assemblages

Human-induced, top-down predation of marine species has resulted in huge reductions
or loss of target species. Direct effects of predator removal are reduced size classes and
abundances of predators. Indirect effects can result in density or behaviorally-mediated
effects such as trophic cascades, where prey species abundances increase, food web
dynamics change, and species diversity is reduced. Released from predation pressure,
prey items increase causing a subsequent decline in reef invertebrates. This study was
conducted in Loreto Marine Park, Baja California Sur, Mexico from 2004-2007. Subtidal
surveys were conducted to assess reef organism densities and substrate factors. There
were clear patterns of different assemblage types being associated with benthic fish
predator densities. Unfortunately, many benthic predator densities were so low that
they were excluded from multi-dimensional scaling analysis because their abundances
were less than 1% total fish abundances. Some species were even less than 0.1% of total
densities. The very low abundances of these species might partly explain the limited
evidence for strong trophic cascades. The one benthic predator species sufficiently
abundant to be included in the analysis was the leopard grouper (Mycteroperca rosacea).
Site differences were correlated with the presence of other piscivorous predators,
including leopard grouper, and there were spatial similarities in fish assemblages
among reefs.

746 Poster Session II, Exhibit Hall, Saturday 25 July 2009
Michele Buckhorn, Peter Klimley

University of California, Davis, Davis, CA, United States
Movements of Sevengill Sharks in San Francisco Bay

The sevengill shark, Notorhynchus cepedianus, is a member of the family Hexanchidae.
Adult sevengills are common inhabitants of estuaries and bays from southeastern
Alaska to the southern end of the Baja Peninsula, and a population exists within the
northern Gulf of California (Ebert, 2003). Although adults are commonly captured in
Humboldt and San Francisco Bays at certain times of the year, it is not known whether
sevengill sharks are resident year round or whether they leave the bays and migrate
along the coastal shelf. In order to determine the movement patterns of sevengill sharks,
sharks were caught within San Francisco Bay on hook and line and implanted with
either a coded (n=20) or continuous (n=4) VEMCO transmitter between July and
October, 2008. Lengths of sharks caught ranged from 89.0 to 246.0 cm with a mean
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length of 162.21 + 43.77 cm. The four continuous transmitters were individually tracked
for up to 72 hours each. Preliminary observations are as follows: sharks maintained their
positions in the water column between 4 and 30 meters depth and tidal currents
influenced their movements heavily; their movements in and out of San Francisco Bay
were synched with the ebb and flood tides. While the actively-tracked sharks stayed
within the Bay or within a 10-kilometer distance just outside the Golden Gate Bridge,
one sevengill shark with a coded tag was recently detected at the monitors placed in
Bodega Bay, approximately 65 miles north of San Francisco Bay.

521 ELHS/LFC Hypoxia, Broadway 1&2, Sunday 26 July 2009
Vivian Buehler, Vera Maria Almeida-Val, Adalberto Val

INPA- National Institute of Amazonian Research, Manaus, Brazil
Hypoxia in a Changing World - What Can We Learn from Amazon Fishes?

Due to global warming and anthropogenic influences, the concern regarding oxygen
availability in aquatic systems is increasing. In tropical areas, this worry is even larger,
since organisms are already compelled to live at their physiological limits. In the
Amazon basin, where the amount of dissolved oxygen undergoes huge daily and
seasonal oscillations, many fish species developed different strategies to cope with such
environments. Among them, Oscars (Astronotus ocellatus) present incredible ability to
survive under hypoxic and even anoxic conditions. At moderate hypoxia, metabolism is
suppressed while under severe hypoxia or anoxia; anaerobic metabolism is activated to
supply energy demands. Nevertheless, under laboratory conditions, reduction of aerobic
metabolism seems to be related to decreasing in growth, gonadal development and
spawning, and therefore, it fails to explain how the species thrive in those daring
environments. Recent developments in post-genomic science offer now broad, open
screening approaches to understanding mechanisms underpinning hypoxia tolerance,
and identifying candidate genes. In the present study 10 couples of wild Astronutus were
submitted to either long-term moderate hypoxia or normoxia until reproduction. Right
after spawning, blood, brain, liver, gonads, and gills tissue were sampled. A small
sample of eggs from each couple was frozen while the remaining amount was
subdivided and immediately resubmitted to hypoxia or normoxia until larval hatching.
Larvae from each treatment were sampled and remaining individuals pursued growth
till juvenile stage. A cDNA library has been generated; available data will be presented
and discussed.
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989 Herp Conservation II , Grand Ballroom II, Monday 27 July 2009

Kurt Buhlmann!, Tracey Tuberville!, Stephanie Koch?, Brian Butler?, Veronica
Palermo?, Jason St. Sauver?, Eileen McGourty?

IUniversity of Georgia, Savannnah River Ecology Laboratory, Aiken, SC, United States,
2U.S. Fish and Wildlife Service, Eastern Massachusetts National Wildlife Refuge
Complex, Sudbury, MA, United States, 30xbow Associates, Inc., Boxborough, MA,
United States

Reintroduction as a Conservation Tool for Blanding’s Turtles

The validity of reintroduction as a conservation tool for declining amphibian and reptile
species has been debated in the literature and among scientists and conservation
biologists. We developed a structured decision-making tree to assist managers and
biologists faced with evaluating the appropriateness of reintroduction or population
augmentation as a conservation measure for a target species or focal population.
Important facets of the decision-making tree include, but are not limited to, landscape
needs of the species, genetic concerns, and evaluation and remediation of threats that
may have initially caused the species' local extirpation. We next implemented the
decision-making tree at a specific site and determined that reintroduction is a valid
conservation tool for Blanding's turtles in Massachusetts. Using this decision tree, we
developed a comprehensive, science-based and model-informed reintroduction
proposal. The proposal identified a candidate donor population and evaluated the
appropriateness of relocating various life stages (hatchlings, head-started hatchlings,
juveniles, and adults) with emphasis on minimizing overall impact to the donor
population while successfully establishing a new population. We developed population
models based on known life history traits of Blanding's turtles to predict the number of
animals of each selected life stage that need to be introduced annually in order to
achieve a viable, self-sustaining population at the new site. We began implementing this
project in 2007 and preliminary results will be presented.

887 Fish Genetics II, Parlor ABC, Monday 27 July 2009

Vincent Buonaccorsi

Juniata College, Huntingdon,PA, United States

Molecular Signals of Natural Selection in Sebastes chrysomelas and S. carnatus

Little is known regarding specific genetic mechanisms that lead to adaptive divergence
in marine fishes. Identifying regions of the genome that have experienced or are
currently experiencing adaptive divergent selection in recently separated species may
also provide insight into factors leading to their speciation. Sebastes chrysomelas and S.
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carnatus are the two most closely related species members of the speciose genus Sebastes.
Prior microsatellite DNA studies established that the two are distinct taxa. However,
inter-specific divergence levels were exceedingly low, with exception of a single highly
divergent locus, Sra.7-2. We expanded genome coverage to 33 microsatellite loci and the
Sra. 7-2 locus remained a divergence outlier when accounting for single locus variance in
Fst expected at mutation-drift equilibrium. Using genome walking we characterized
20,000bp of surrounding DNA sequence. Two linked microsatellite loci were identified
in the surrounding region, and both were also exceptionally divergent when scored in
each species, strongly suggesting that the area has been impacted by directional
selection. Unexpectedly, all three loci were in Hardy-Weinberg disequilibria within S.
chrysomelas alone, suggesting that selection is still acting on the region in this species.
Three genes were also identified in the area. Preliminary analyses of non-synonymous
to synonymous amino acid substitution rates will be presented to identify the target of
selection.

266 Herp Ecology, Galleria North, Monday 27 July 2009

Nick Burgmeier, Rod Williams

Purdue University, West Lafayette, IN, United States

Movement Patterns, Habitat Use, and Home Range Size in Eastern
Hellbenders

Eastern hellbenders (Cryptobranchus alleganiensis alleganiensis) are large aquatic
salamanders that have suffered substantial population declines throughout their range.
Many aspects of their biology have been studied, but little is known regarding habitat
use, dispersal, and home range size within small isolated populations. We sampled for
adult hellbenders at 40 locations along the Ohio River drainage during 2008. We
surgically implanted radio transmitters in 17 hellbenders throughout a 112-km stretch of
river. Individuals were tracked 2-3 times per week for up to 10 months. We discuss
seasonal movement patterns, habitat use, and home range size in light of the physical
characteristics associated with both macrohabitat and microhabitat types. Radio-tracking
is expected to continue for an additional 12 months and will provide valuable insight
into the breeding biology and movement patterns of eastern hellbenders within an
agriculturally-dominated landscape.
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407 AES GRUBER AWARD ], Parlor ABC, Thursday 23 July 2009

Derek Burkholder!, Michael Heithaus!, Jordan Thomson?, Aaron Wirsing?

IFlorida International University, Miami, FL, United States, 2Simon Frasier University,
Vancouver, British Columbia, Canada, 3University of Washington, Seattle, WA, United
States

Does Tiger Shark (Galeocerdo cuvier) Predation Risk Influence Habitat Use of
Green Sea Turtles (Chelonia mydas) at Multiple Spatial Scales?

Trade-offs between predation risk and food availability shape habitat use decisions of
many species. However, these factors can vary significantly at differing spatial and
temporal scales. Because foraging by large-bodied herbivores can alter the dynamics of
plant communities it is important to understand the factors driving their habitat use.
From 1999-2009, we assessed habitat (deep waters vs shallow seagrass banks) and
microhabitat (bank edges and interior portions of banks) use of green sea turtles
(Chelonia mydas) in relation to the availability of food and perceived risk from tiger
sharks (Galeocerdo cuvier) in Shark Bay, Western Australia. Habitat use was assessed
using belt transects and predation risk was determined using catch rates on drumlines
(temporal variation) and acoustic tracking from previous studies (spatial variation). At
the level of habitats, green turtles selected shallow banks where food availability was
high and, surprisingly, did not show a significant shift into safer, deeper waters when
tiger shark abundance increased. Similarly, we did not detect population-level shifts in
microhabitat use; the distribution of turtles between more dangerous interiors and safer
edges did not shift seasonally. This may be due to the year-round presence of sharks
during years when we assessed microhabitat use (i.e. shark abundance changed but they
never abandoned the bay) or the possibility that green turtles manage predation risk
primarily at the microhabitat level and based on their individual body condition
whereby low-condition animals are willing to take risks to forage in high-risk but high-
gain interior habitats when sharks are abundant.
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367 Evolution & Ontology Symposium, Grand Ballroom I, Saturday 25 July
2009

Kelly Burnett!, Dede Olson!, Daniel Miller?

TPacific Northwest Research Station, Corvallis, OR, United States, 2Earth Systems
Institute, Seattle, WA, United States

Evaluating Linkage Areas on Headwater Streams for Conserving Amphibians
and Salmon

Headwater stream channels in forested, montane ecosystems provide habitat for
numerous species and can influence conditions and processes downstream. Efforts to
quantify differences among headwater channels as a potential framework for
prioritizing freshwater conservation actions have generally targeted a single resource or
species. In this study, we synthesize understanding about the characteristics of
headwater channels that may control their relative value both as amphibian habitat and
as a source of materials to downstream salmon habitats. In this context, the potential
effects were evaluated of streamside management zones aimed at different proportions
and spatial configurations of the headwater channel network. Headwater channels were
ranked across western Oregon, USA, based on estimated probabilities of being affected
by debris flows that deliver to salmon-bearing channels downstream. The ranks were
used to delineate alternative streamside management zones encompassing 25%, 50%,
and 75% of these debris-flow susceptible headwater channels. The highest debris-flow
probabilities were contained in a relatively small area. Thus, focusing streamside
management zones along these most debris-flow susceptible headwater channels may
be sufficient to provide essential functions for salmon-bearing channels. But, the
resulting area and spatial configuration in streamside management zones may be
insufficient to meet the habitat needs of headwater-dependent amphibians.

537 SSAR SEIBERT PHYSIOLOGY AWARD, Galleria North, Friday 24 July
2009

Gwendolynn Bury!

TWestern Washington University, Bellingham, WA, United States, 2Oregon State
University, Corvallis, OR, United States

Physiological Response of Larval Tailed Frogs, Ascaphus truei, to an
Ecologically Relevant Thermal Stress

Human alterations, such as timber harvest, have affected many forested streams of the
Pacific Northwest as well as the unique and important species which inhabit them. I
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sought to determine if the maximum summer temperatures in small streams cause
physiological stress to tadpoles of the Tailed frog, Ascaphus truei. I obtained 40 Ascaphus
tadpoles in northern Washington State for laboratory testing in 4 replicates of 10 animals
each. Half of the tadpoles in each replicate were exposed to 3 days of a daily
temperature cycle similar to that experienced in sunlit, disturbed canopy, streams (low
10° , high 23°C), and the other half to 3 days of a daily cycle similar to that of shaded
streams (8-13°C). On the third night, the water temperatures was decreased to the low of
the warm stream (10°C) and I then determined the resting rate of oxygen consumption
as an estimate of physiological stress. The entire experiment was repeated 4 times. The
tadpoles that experienced warmer temperatures consumed significantly more oxygen
(61%) than the cool treatment tadpoles. These findings show a physiological response in
an endemic headwater amphibian to a realistic human-caused stream temperate change,
indicate that Ascaphus may be a good indicator species, and should have impacts on
future research and management in the Pacific Northwest.

534 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

R. Bruce Bury!, David J. Germano!

IU.S. Geological Survey, Forest and Rangeland Ecosystem Science Center, Corvallis,
OR, United States, ?California State University, Bakersfield, CA, United States

Ecology and Conservation of Tortoises and Freshwater Turtles: What Are the
Challenges Ahead?

We have many unanswered questions and scant support to address the biology and
conservation of chelonians. Most of our knowledge is based on studies of a few species
or ones limited to one geographic area. We seldom design comparative studies or
sample at multiple study areas across a region. We need to ask more theoretical
questions as well as conduct applied studies on populations and their environments.
There is little available on how turtles use aquatic and terrestrial environs on daily or
seasonal bases, and increased use of radio-telemetry would assist in gathering this data.
Better understanding of population features requires more studies on growth rates,
fecundity, longevity, and survivorship. The ecology of small-sized individuals remains
almost unknown and this biological information is critical for conservation and wise
management of chelonians. We should establish a global network of permanent
sampling sites to track changes in turtle and tortoise numbers over time, including an
effort to locate and archive existing data sets before more are lost. Because habitat loss
and alteration remain the principal threats to the long-term survival of chelonians, we
need to identify what specific areas should be afforded protection. Today, most standing
waters near urban areas are occupied by introduced turtles and we do not understand
their impacts. Turtles and tortoises receive widespread public support and this assists
efforts to protect them. We urge biologists to merge their skills with educational efforts
to help improve management of wild populations of chelonians.
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1044 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Thaddaeus Buser, Isadora Jimenez-Hidalgo, Nancy Davis, Lorenz Hauser

University of Washington, Seattle, WA, United States

Genetic Techniques Provide Evidence of Chinook Salmon Feeding on Walleye
Pollock Offal

Declining runs of Chinook salmon in western Alaska have focused interest on the ocean
condition and food habits of Chinook salmon in the Bering Sea. Observer sampling by
the U.S. North Pacific Groundfish Observer Program (NOAA Fisheries) provided
stomach samples of Chinook salmon caught during winter. Examination of the stomach
contents revealed isolated pieces of skin, bones, and fins belonging to large bodied fish,
suggesting that Chinook salmon were feeding on fish offal. These pieces were
determined to be either Pacific cod (Gadus macrocephalus) or walleye pollock (Theragra
chalcogramma), but differentiation between the two species was impossible by physical
means alone. To confirm the species identification of the fish parts, we designed novel
mitochondrial DNA (mtDNA) primers to amplify a 174 base pair (bp) long section of the
Cytochrome oxidase subunit I (COI) to match DNA sequences of the samples to known
sequences of walleye pollock and Pacific cod downloaded from the GenBank database.
The specific design of our primers allowed us to make positive identification and
differentiation of walleye pollock and Pacific cod. Of the 15 offal samples, 9 yielded
usable sequences, all of which were positively identified as walleye pollock. Our results
clearly demonstrate the utility of a short COI sequence for species identification of
Chinook salmon stomach contents that might otherwise be unidentifiable due to the
state of digestion, or because the salmon consumed isolated body parts rather than the
whole fish. These results suggest that walleye pollock offal supplements the diet of
Chinook salmon during winter.

1003 Fish Systematics II, Pavilion East, Saturday 25 July 2009
Donald Buth

UCLA, Los Angeles, CA, United States

Should Mitochondrial DNA Sequences be Used in Phylogenetic Studies of
Fishes, Amphibians, and Reptiles?

Despite the concerns of many systematists, DNA sequence data have become the
paradigm in current phylogenetic studies of fishes, amphibians, and reptiles. However,
mitochondrial DNA and nuclear DNA have quite different properties, and some of the
former violate prerequisites for phylogenetic application. As a symbiont, mtDNA is
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extrinsic to its host's genome and is inappropriately used as a proxy for the latter.
mtDNA is inherited as a unit and can be subject to intact lateral transfer via
hybridization, yielding a conflicting signal in regard to the phylogeny of the hosts.
mtDNA is useful in determining the direction of hybridization and perhaps at the
population level (gamma). However, at the interspecific level (beta), mtDNA should be
used only as a one-way test of hypotheses that are based on characters of the host, e.g. as
applications of Hennig's Parasitological Method. mtDNA should not be used as a
primary database in phylogenetic studies. All previous phylogenetic applications of
mtDNA should be checked with nuclear DNA sequences and/or other intrinsic data.

603 ELHS/LFC Ecology II/Condition, Broadway 1&2, Sunday 26 July 2009

Elaine Caldarone!, Sharon MacLean!, Beth Sharack?, Shayla Williams?, John
McCarthy?, Vincent Guida?, Brian Beckman?

IDOC/NOAA/NMFS/NEFSC, Narragansett, RI, United States,2DOC/NOAA/
NMFS/NEFSC, Highlands, NJ, United States, SDOC/NOAA/NMFS/NWEFSC, Seattle,
WA, United States

Potential Non-lethal Methods for Estimating Condition and Growth Rates in
Juvenile Fish

We conducted laboratory studies using juvenile Atlantic salmon (Salmo salar) (18 - 22 cm
FL) and juvenile Atlantic cod (Gadus morhua) (16 - 24 cm TL) to evaluate the response
time and efficacy of three potential non-lethal methods for estimating growth rate and
condition. The methods tested were: bioelectrical impedance analysis (BIA), use of a
growth hormone (insulin-like growth factor, IGF-I), and the ratio of RNA to DNA
(R/D). To obtain a range of condition and growth rates, we subdivided individually
tagged fish into two groups: one group was fed to satiation, while the other group was
food deprived. On day 0, blood was withdrawn from the caudal vein for IGF-I analysis,
muscle tissue was removed with a 2 mm biopsy punch for R/D analysis, and bio-
impedance measurements were determined. Every 4 days thereafter over the next 23
days, 4 fish from each treatment again were sampled using the three methods and then
immediately sacrificed. Each carcass and liver was analyzed for total lipid, protein, and
water content. Initial sampling for BIA, IGF-I and RNA/DNA appeared to be non-lethal
as no mortalities or infections occurred during the experiment due to these protocols.
For each approach, preliminary results are presented with respect to the response time
to food deprivation, and the utility of the approach to estimate growth rates and fish
condition.
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965 Snake Conservation, Pavilion West, Monday 27 July 2009
Earl Campbell

U.S. Fish and Wildife Service, Honolulu, HI, United States

Brown Treesnake Management: A Programmatic Update

The introduced brown treesnake (Boiga irregularis) on the island of Guam has been the
focus of significant effort since the mid-1980's. This snake introduction is the cause of
well documented, negative biodiversity, economic and human health impacts. The
potential introduction and establishment of this snake to other sites within and beyond
the Pacific region is an on-going concern. Brown tree snake interdiction, control and
research have been the subject of long-term cooperative efforts that include agencies and
entities on a local, regional, national and international scale. On a national level, brown
treesnake control is coordinated by the U.S. Fish and Wildlife Service through the
federally-mandated Brown Tree Snake Technical Working Group. This talk will
summarize successes and challenges faced by the community working on brown
treesnake management from a broad-scale perspective. A critical success is the
reduction of brown tree snakes detected in the State of Hawaii in association with the
movement of civilian and military vehicles or cargo from Guam. This success is
directly linked to the implementation of dedicated snake interdiction program operated
by USDA-Wildlife Services. Significant progress has been made in the areas of snake
capture and control techniques. These efforts have primarily been the product of USGS
- Biological Resources Division and USDA - Wildlife Services - National Wildlife
Research Center efforts. A challenge is Department of Defense (DOD) growth on
Guam, which will create a substantial increase in air and sea traffic to other sites in the
Pacific and the Continental United States.

864 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Matthew Campbelll, J. Andres Lopez?2

TUniversity of Alaska Fairbanks, Fairbanks, AK, United States, ?University of Alaska
Museum of the North, Fairbanks, AK, United States

Genetic Diversity of Dallia pectoralis (Alaska Blackfish) in Central and
Western Alaska

The genus Dallia is confined to Beringia, a unique distribution among primary
freshwater fishes and one that must reflect the history of glaciation and sea level
fluctuations across the present and historical range of that lineage. Dallia pectoralis
(Alaska blackfish) occurs to the East and West of the Bering Strait, with the largest
proportion of its range contained in the state of Alaska. In Asia, D. pectoralis is restricted
to a narrow band on the eastern edge of the Chukchi Peninsula. In Siberia, two species of
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Dallia are recognized to the west of the range of D. pectoralis. In contrast, other Beringian
freshwater fishes such as Esox lucius (Northern pike) and Lota lota (burbot) have large
ranges, with themselves or congeners distributed from Western Europe through
northern North America. The dispersal ability of D. pectoralis is predicted to be very low
compared to other Beringian freshwater fishes, and as a result a more structured
phylogeographic signal should be evident in its genetic variability. Within Alaska,
karyotypic differences between Colville River and Yukon River populations point to
complete genetic isolation between Arctic and Bering drainages. We examine the extent
and spatial distribution of mitochondrial DNA diversity (control region and cytochrome
oxidase I) within and among populations in the Yukon-Kuskokwim system to estimate
the extent of movement and connectedness across drainages in this region. These
observations provide a baseline measurement of genetic variability to inform tests of
different phylogeographic hypotheses for the species, the genus, and the freshwaters of
Beringia.

221 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009

ohn Carlson!, Cami McCandless?, Enric Cortes!, Dean Grubbs?, Kate Andrews!,
Aaron MacNeill, Jack Musick?®

INOAA Fisheries Service, Panama City, FL, United States, 2NOAA Fisheries Service,
Narragansett, R1, United States, 3Virginia Institute of Marine Science, Gloucester Point,
VA, United States, *Florida State University, Tallahassee, FL, United States

An Update on the Status of the Sand Tiger Shark, Carcharias taurus for the
U.S. Atlantic Ocean

The sand tiger, Carcharias taurus, is a coastal shark inhabiting waters in the U.S. Atlantic
Ocean. Sand tiger relative abundance has been reported to have declined by 75% since
the mid 1970s. NMEFS identified the sand tiger as a Species of Concern in 1997 due to its
low productivity and purported decline in abundance. We evaluated several new
sources of data to provide an update as to whether sand tigers should be retained or
removed from the species of concern list. We found little evidence to support the
conclusion that sand tigers are endemic to any discrete location in U.S. Atlantic waters.
Sand tigers have very low productivity —or low rebound potential —and are among
those sharks on the “slower” section along the “fast-slow” continuum of life history
traits and population parameters. Average size for all long term series has remained
relatively stable suggesting that growth overfishing has not been occurring. An analysis
of trends in abundance from multiple data sources indicated the lack of a considerable
decline in abundance for any series examined. Most series showed low to moderate
declines in abundance, from 0.2% to 6.2%. However, owing to the exceptionally low
productivity of sand tigers and the relatively low sample sizes on which we based our
trend analyses that led to very high levels of uncertainty in our parameter estimates, we
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are hesitant to remove this species from the NMFS species of concern list and thus
recommend that it be retained as a precautionary approach.

903 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009

Rose Carlson, George Lauder
Harvard University, Cambridge, MA, United States

Kinematics and Performance Limits of Four Species of Etheostoma Darters
(Percidae: Etheostomatinae) During Benthic Station-Holding

Etheostoma darters represent a substantial radiation of freshwater fishes that live in close
association with the substrate in North American streams and rivers. A key feature of
any Etheostoma darter is therefore its ability to stay in place or to “hold station” in
flowing water. Here, we describe the primary kinematic responses of four station-
holding darter species to a range of imposed flow velocities. We also find the
performance limits of the species by determining the lowest flow speed at which each
loses contact with the substrate and slips downstream. We measured body and fin
positions from individual frames of high-speed video obtained from four
morphologically divergent darter species, the rainbow darter Etheostoma caeruleum, the
fantail darter E. flabellare, the Missouri saddled darter E. tetrazonum, and the banded
darter E. zonale holding station over speeds ranging from 4 to 67 cm/s in a flow tank on
small rock substrate. We found broad similarities in station-holding posture among
species across flow speeds. Changes in body posture and paired fin position associated
with increases in flow speed are consistent with those predicted to increase negative lift
forces and other substrate contact forces in order to reduce the likelihood of a
downstream slip. Despite overall similarity in posture, we found significant differences
in station-holding performance among species. These differences may be linked to
variation in pectoral fin or body morphology. In general, species having pointed or
wing-like pectoral fins performed better than species having round pectoral fins.
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433 Fish Genetics I, Pavilion East, Thursday 23 July 2009

Evan Carson!, Sten Karlsson?, Eric Saillant3, John Gold!

ITexas A&M University, College Station, TX, United States, 2Nofima, As, Norway,
3Gulf Coast Research Laboratory, Ocean Springs, MS, United States

Genetic Studies of Hatchery-Supplemented Populations of Red Drum,
Sciaenops ocellatus, in Four Texas Bays

Genetic diversity, population structure, and average, long-term genetic migration and
effective size of red drum, Sciaenops ocellatus, in each of four Texas bays were assessed
using variation in 13 nuclear-encoded microsatellites among samples from the 2004 and
2005 cohorts. Each of the four bays is supplemented annually by the Texas Parks and
Wildlife Department (TPWD) with from 1.8 to 5.3 million hatchery-produced, red drum
fingerlings. No significant differences in genetic diversity, measured as number of
alleles, allelic richness and gene diversity (expected heterozygosity), were detected
among bays. Tests of homogeneity of allele and genotype distributions among bays,
including analysis of molecular variance (AMOVA), were non-significant. Estimates of
the average, long-term (mutation-scaled) migration rate (M) between adjacent bays were
low, but fairly symmetric. Estimates of average, long-term effective size in the four bays
ranged from 1,602 to 2,587, sufficient to offset concerns regarding population fitness and
long-term persistence. Adjustment of long-term effective sizes (Ne) in each of the four
bays relative to the estimated surface area and the shoreline distance in each bay
revealed a positive relationship between both Ne/km? (surface area) and Ne/km (shore-
line distance) and red drum abundance as measured by catch-per-unit effort statistics
compiled between 1982 and 2005 by TPWD biologists. The observed high levels of
genetic diversity and homogeneity and the estimates of average, long-term effective size
indicate that the TPWD stock-enhancement program likely has not genetically
compromised the ‘wild' red drum subpopulations in the four bays.

649 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Felipe Carvalho!, Debra Murie!, Fabio Hazin?, Humberto Hazin?, George
Burgess!

University of Florida, Gainesville, Florida, FL, United States, ?Universidade Federal
Rural de Pernambuco, Recife, Brazil

Blue Shark (Prionace glauca) Spatial Distribution and Catch Probabilities in
the Southwest Atlantic Ocean

Generalized Regression Analysis and Spatial Prediction (GRASP) was applied to the
catch per unit of effort (CPUE) data of blue shark from the Brazilian tuna longline fleet
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between 1997 - 2007 (44,633 longline sets), and size class data (11,932 individuals) from
the Brazilian observer program between 2006 and 2008, in order to better understand the
relationship between catch distribution and environmental factors (sea surface
temperature, depth of mixed layer, chlorophyll concentration, and distance from coast).
Results indicated that spatial catch probabilities for blue sharks were closely related to
sea surface temperature. CPUE spatial prediction map indicated higher catch
probabilities of blue sharks between 300 - 45S of latitude and 48° - 23°W of longitude.
Size class spatial prediction maps indicating higher probabilities of juveniles
concentrating in latitudes below 41°S, adults and sub-adults in middle latitudes between
160 - 30°S, and large-adults in latitudes between 5N°-10°S. These results suggest that the
spatial distribution in length class of blue sharks included the entire Southwest Atlantic,
between 5°N and 45°S, and might be influenced by oceanographic events in the area.

648 Poster Session I, Exhibit Hall, Friday 24 July 2009; AES CARRIER AWARD

Felipe Carvalho!, Debra Murie!, Fabio Hazin?, Humberto Hazin?, George
Burgess!

TUniversity of Florida, Gainesville, Florida, FL, United States, 2Universidade Federal
Rural de Pernambuco, Recife, Brazil

Catch Trends, Distribution, and Length-frequency Composition of Blue
Sharks (Prionace glauca) Caught by Brazilian Tuna Longline Fleet in the
Southwest Atlantic Ocean

Catch-per-unit-effort (CPUE) of blue sharks (Prionace glauca) caught by the Brazilian
tuna longline fleet (national and chartered) from 1978 to 2007 (60,645 sets) and size class
data (11,932 individuals) from the Brazilian observer program between 2006 and 2008
were analyzed. CPUE, as a measure of relative abundance, was standardized by a
general linear model (GLM) using three different approaches: i) a negative binomial
error structure (log link); ii) the traditional delta-lognormal model, assuming a binomial
error distribution for the proportion of positive sets, and a Gaussian error distribution
for the positive blue shark catches; and iii) the Tweedie distribution, recently proposed
to adjust models with a high proportion of zeros. A cluster analysis was used to identify
target species and was incorporated as a factor into the GLM. Blue shark standardized
CPUE showed a relatively stable trend from 1978 to 1995. From 1995 on, however, there
was an increasing trend in standardized CPUE, with a sharp rise between 2000 and 2002,
reaching a maximum in 2007. The overall results of blue shark size data showed a clear
spatial and seasonal distribution for male and female blue sharks in the Southwest
Atlantic Ocean.
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922 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Marcelo Carvalho

Universidade de Sao Paulo, Sao Paulo, SP, Brazil

Morphology and Phylogenetic Relationships of the Giant Electric Ray from
the Eocene of Monte Bolca, Italy (Chondrichthyes: Torpediniformes)

The giant electric ray, Narcine molini Jaekel, 1894, from the Middle Eocene (Lutetian)
Monte Bolca deposits of northeastern Italy, is redescribed on the basis of three
holomorphic specimens, two of which are reported for the first time. Narcine molini is
placed in a new genus, which is compared to all living and fossil electric ray genera. It is
characterized by its derived, extremely elongated tail (at least one-half of total length),
absence of dorsal fins, great size, and by other features still of uncertain polarity within
torpediniforms, such as absence of posterior processes at midlength of antorbital
cartilages, presence of rostral fontanelle, and absence of basonasal rostral fenestrae.
Morphological features of the new genus with systematic significance include
anterolaterally projecting and branched antorbital cartilages, broad rostrum, stout jaws
with teeth arranged in tooth-bands, triangular labial cartilages, elongated and tapering
hyomandibulae, and greatly elongated prepelvic processes with spatulate extremities.
The new genus is unequivocally demonstrated to be a member of the Narcinoidea
(Narcinidae + Narkidae), and of the Narcinidae, and is conservatively placed in a basal
position within this family; it may eventually prove to be more closely related to the
clade Narcine + Discopyge + Diplobatis, but a strict parsimony analysis is necessary to
resolve this conflict. Based on the design of its mandibular and hyoid arches, the new
genus was a benthic, suctorial feeder, similar to living narcinoids.

934 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009

Marcelo Carvalho, Joao Paulo Capretz, Thiago Loboda, Fernanda Silveira, Paula
Lemos

Universidade de Sao Paulo, Sao Paulo, SP, Brazil

A Systematic Overview of the Taxonomically Diverse, and Evolutionarily
Complex, Neotropical Freshwater Stingrays (Chondrichthyes:
Myliobatiformes: Potamotrygonidae )

The morphology and taxonomy of the Neotropical freshwater stingrays of the family
Potamotrygonidae has been the subject of an ongoing review that has revealed an
elevated diversity with many new species discovered. Complex and highly variable
chromatic patters, associated with a conservative overall morphology, are some of the
reasons why taxonomic progress has been slow -- high levels of intraspecific variation
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require careful, long-term study in order to properly comprehend species-level
diversity. The family contains three valid genera (with one to describe), and at least 30
species of which at least 10 are presently in description as new species. The evolution of
this group, the only living supraspecific chondrichthyan taxon that has diversified in
freshwaters, has been the subject of both molecular and morphological investigations
(these in my lab) that have, to date, revealed conflcit as molecular results point to
independent evolution of color patterns in different basins. Recent research and progress
concerning the taxonomy and morphology of purported species-complexes are
summarized. Our efforts to properly revise the systematics of the family are hampered
by clouded conservation legislation, "amateurism", and the general lack of appreciation
that good systematics requires significant collection efforts and healthy collaboration.

423 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Tatiane Casagrande Mariguelal, Ricardo Macedo Corréa Castro?, Guillermo
Orti3, Claudio Oliveiral

1nstituto de Biociéncias de Botucatu - UNESP, Botucatu, Sao Paulo, Brazil, 2Faculdade
de Filosofia, Ciéncias e Letras de Ribeirdo Preto, Universidade de Sao Paulo - USP,
Ribeirdo Preto, Sao Paulo, Brazil, 3University of Nebraska, Lincoln, NE, United States

Phylogenetic Relationships of Cheirodontinae (Ostariophysi: Characiformes:
Characidae) Based on Mitochondrial and Nuclear DNA Sequences

Among fishes of the suborder Ostariophysi, Characiformes are exclusively freshwater
fishes distributed in the Americas and Africa with largest diversity in neotropics.
Characidae is the most specious group inside the Characiformes but the relationships
among this family and other families still remain unclear. Approximately 1000 species of
Characidae are known and one third is distributed on 13 subfamilies and the others do
not have a clear phylogenetic position and are included in a big group named incertae
sedis. The subfamily Cheirodontinae comprises about 50 valid species, being a group of
characids widely distributed in South and Central America, occurring in the major
hydrographic basins including trans-Andean species. Among 15 genera recognized of
Cheirodontinae there are two tribes: Cheirodontini (Cheirodon, Nanocheirodon,
Heterocheirodon, Spintherobolus, and Serrapinnus), Compsurini (Saccoderma, Compsura,
Macropsobrycon) and some genera without phylogenetic position recognized
(Odontostilbe  with  Holoshesthes as synonym, Aphyocheirodon, Pseudocheirodon,
Prodontocharax, and Cheirodontops). In this study, the main goal was investigate the
relationships among genera and species of Cheirodontinae through DNA sequencing of
mitochondrial (16S) and nuclear genes (RAG1, RAG2, and Myho6). The results of
Bayesian analysis showed that this is a monophyletic group. However, Cheirodontinae
cannot be grouped in tribes as previously described. Spintherobolus is the sister group of
the remained cheirodontines. The trans-Andean species are close related except the
genus Cheirodon that is sister group of Heterocheirodon, Kolpotocheirodon, and
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Macropsobrycon. Holoshesthes does not appear as synonym of Odontostilbe. Compsura,
Serrapinnus and Odontostilbe are not monophyletic groups.

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

Jennifer Caselle, Robert Warner

Marine Science Institute, UCSB, Santa Barbara, CA, United States
Tropical vs. Temperate Differences in Dispersal: An MPA Perspective

Marine reserves (no take areas) have been established worldwide, and the responses of
local ecosystems to protection can lend insight into many processes in marine ecology.
Recent reviews of marine reserve function suggest that there are no differences in
response between temperate and tropical regions in terms of increases in population
density, size of organisms, or species diversity after protection. When the differences in
abundance inside vs. outside reserves are extreme, such that most or all production is
occurring inside protected areas, then studies of the spatial distribution of recruitment
can be used to estimate dispersal distances of larvae or propagules. A recent review of
existing studies of larval export from reserves suggests that the service area of a reserve
can be surprisingly limited in extent, with dispersal distances in the tens of kilometers
and a considerable amount of self-recruitment. While sample sizes are small and
taxonomically limited (all mollusks), at this point there is no evidence of differences in
larval dispersal distances out of tropical vs. temperate reserves.

478 Poster Session 111, Exhibit Hall, Sunday 26 July 2009; ASTH STORER
ICHTHYOLOGY AWARD

Mollie Cashner

Tulane University, New Orleans, LA, United States

Dispersal of Nuclear and Mitochondrial Genes Within a Hybrid Zone Between
Notropis chlorocephalus and N. chiliticus in the Catawba River System

Notropis chlorocephalus occurs in the Catawba River system (North Carolina) and is in
limited sympatry with an aberrant (likely anthropogenically introduced) population of
N. chiliticus. It has been previously noted that N. chiliticus and N. chlorocephalus hybridize
where they co-occur, and my observations during the spawning season further support
this. Using both mitochondrial (ND2) and nuclear (ITS1) DNA, I characterize the extent
of hybridization between these two species, primarily within streams in the Lake
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Norman area of the Catawba River system. In this hybrid zone, there is mtDNA
admixture and evidence of F1 hybrids as well as back-crossed individuals. There is no
evidence of N. chiliticus mtDNA haplotypes or ITS1 alleles dispersing beyond the focal
streams within the lower Catawba system, however, ITS1 alleles are present in a
population in the upper Catawba system, suggesting other areas of N. chiliticus
introduction and genetic dispersal.

799 Herp Genetics, Galleria North, Saturday 25 July 2009

Todd Castoe!, A.P. Jason de Koning!, Hyun-Min Kim!, Wanjun Gu!, Brice
Noonan?, Gavin Naylor3, Zhi Jiang?*, Christopher Parkinson?, David Pollock!

TUniversity of Colorado School of Medicine, Aurora, CO, United States, >University of
Mississippi, University, MS, United States, 3Florida State University, Tallahassee, FL,
United States, *University of Miami, Miami, FL, United States, *University of Central
Florida, Orlando, FL, United States

Ancient Convergent Molecular Evolution Between Snakes and Agamid
Lizards: A Dream for Molecular Evolution and a Nightmare for Phylogenetics

Documented cases of convergent molecular evolution due to selection are fairly unusual,
and examples to date have involved only a few amino acid positions. This has led to the
view that such convergent evolution is rare, and in many ways insignificant at the
molecular level. Because convergence mimics shared ancestry and is not

does occur. Here, we present a case of extensiv.
between snake and agamid lizard mitoc ria

ably strong non-neutral convergent evolution has occurred.
strong previous evidence for adaptive evolution in snake mitochondrial
, it is likely that much of this convergent evolution was driven by adaptation.
These results indicate that convergent molecular evolution in mitochondria can occur at
a scale and intensity far beyond what has been previously documented, and highlight
the vulnerability of standard phylogenetic methods to the presence of convergent
sequence evolution.
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108 Poster Session 111, Exhibit Hall, Sunday 26 July 2009
Ted Cavender

The Ohio State University, Columbus, Ohio, United States

A New Fossil Centrarchid Species of the Genus Pomoxis from the Miocene of
Nebraska

Pomoxis is one of the most distinctive of the centrarchid genera in both its skeletal and
soft anatomy. The generic assignment of the fossil based on relatively complete material
is well established but some of the meristic characters suggest a more primitive form,
possibly ancestral to the evolutionary line leading to the extant P. annularis and P.
nigromaculatus. The fossil species is separated from the latter taxa by its lower number
of supraneural bones, precaudal vertebrae and soft dorsal rays as well as showing a
more anterior insertion of the dorsal fin. Specimens range in size from small juveniles to
"adults" up to 130mm standard length. The fossils were preserved in mud deposited in
a quiet water (lentic) environment under anoxic conditions. Total evidence suggests a
shallow, ice covered flood plain pond.

907 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Chris Chabot!, Donald Buth!, Camm Swift?, Jonathan Sim!, Thomas Dowling?,
Larry Allen*

University of California, Los Angeles, Los Angeles, CA, United States, 2Entrix, Inc.,
Ventura, CA, United States, 3Arizona State University, Tempe, AZ, United States,
4California State University, Northridge, Northridge, CA, United States

Introgression of Mitochondrial DNA Between Catostomus fumeiventris and
Catostomus santaanae (Cypriniformes: Catostomidae) in the Santa Clara
Drainage

Our previous allozyme study confirmed the presence of “pure” parentals, and both F;
and F, hybrids between Catostomus fumeiventris and C. santaanae in the Santa Clara
drainage in southern California where both species were introduced many decades ago.
To obtain further information, sequences were obtained from a mitochondrial gene
(subunit 2 of the NADH dehyrdrogenase [ND2]) for 156 of the 160 specimens used in the
allozymic identification. We found ND2 sequences of both C. fumeiventris and C.
santaanae present among both of the F; and F» groups as well as in both of the “pure”
parental species. Introgression is bidirectional but biased as 6% of “pure” C. santaanae
and 50% of “pure” C. fumeiventris express mtDNA of opposite species. The Santa Clara
populations are genetically compromised and caution should be exercised if one uses

97



these introduced populations as a source of research specimens in place of those from
their native (protected) ranges.

56 Fish Phylogeography, Pavilion West, Sunday 26 July 2009
Prosanta Chakrabarty?!, Philip Willink?, John Sparks?

ILouisiana State University Museum of Natural Science, Baton Rouge, LA, United
States, 2The Field Museum, Chicago, IL, United States, 3The American Museum of
Natural History, New York, NY, United States

Blind Cave Fishes from Opposite Ends of the Indian Ocean Reveal an Ancient
Gondwanan Connection

Two genera of troglodytic (blind, cave dwelling) gobies, separated by the Indian Ocean,
are found to be sister taxa. These sister genera, Milyeringa of Northwestern Australia
and Typhleotris of Southwestern Madagascar, are members of the diverse Gobioidei
family Eleotridae. Their relationship is tied to the break-up of Eastern Gondwana more
than 100 million years ago. This period was the last time Australia and Madagascar were
part of the same landmass. In addition, a novel species from this lineage has been
discovered that is known only from a single sinkhole in Madagascar. This new species
is unique among blind fishes in being uniformly darkly pigmented. Strangely, this
species is blind despite surviving in an area exposed to direct sunlight. Phylogenetic
analysis reveals that this species is derived from cave dwelling forms that survive in
perpetual darkness and that it has regained body pigmentation. Notably both the karst
formations in Australia and Madagascar where these species are found are identified as
Eocene in age, a time period far younger than the Cretaceous age necessary under a
vicariance scenario. However, given the extremely limited dispersal ability of these
fishes and their karst habitat, vicariance appears to be the only viable hypotheses for
explaining their distribution.
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20 ELHS/LFC Ecology 1I/Condition, Broadway 1&2, Sunday 26 July 2009

Christopher Chambers

NOAA Fisheries Service, Northeast Fisheries Science Center, Highlands NJ, United
States

A Method for Comparing Alternative Measures of Fish Condition and Other
Qualitative Indices

The well being of fish in a population is important information about the population
status and possible environmental effects on it. The capability of estimating fish
condition provides a means of determining this well being. The concept of fish condition
is widely viewed as useful and worthy of the resources directed towards various
methods for its quantification (e.g., body size, robustness, recent growth, energy
reserves, nucleic acid ratios, cell-cycle rate). A problem arises in the measurement of fish
condition which is fundamental to quantifying any qualitative index: Which measure of
condition is best? We introduce a statistical method that is designed to answer this
question. The method computes a relative ‘utility value' of two or more alternative
measures that are promoted as proxies for the property of interest, e.g., condition. The
utility value is based on a ratio of the differential of the two proxies (dP1/dP>) to the
quotient of their respective standard deviations (sdpi/sdp2). We show that this value 1)
depends only on the alternative proxies of the property of interest (and not the property
itself), 2) is independent of units used for each proxy and is invariant to changes of their
respective scales, and 3) when combined with the cost of obtaining estimates of each
proxy, provides a basis for choosing among alternative measures based on their
technical and economic merits. Examples are given using common measures of fish
condition.

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

Demian Chapman!, Kevin Feldheim?, Andrea Bernard3, Sabine Wintner4,
Geremey Cliff*, Mahmood Shivji3

IStony Brook University, Stony Brook, NY, United States, 2The Field Museum, Chicago,
IL, United States, 3Nova Southeastern University, Fort Lauderdale, FL, United States,
#Natal Sharks Board, Durban, South Africa

Mating System and Paternity in an Intrauterine Cannibal: The Sand Tiger
Shark

The sand tiger shark (Carcharias taurus) is the subject of heightened conservation
concern worldwide because it is extremely vulnerable to even modest levels of fishing
pressure. This vulnerability stems from the exceptionally low litter sizes (two) of this
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species, which occurs because the largest/eldest embryo in each uterus kills and
consumes all of the other embryos ("intrauterine cannibalism" or "embryophagy"). This
remarkable reproductive strategy suggests that competition between male sand tigers
for paternity is likely to be especially intense when compared to species that produce
larger litter sizes. In this context it is not surprising that male sand tigers have been
observed guarding females, which may serve to prevent these females from mating with
and being fertilized by additional males ("multiple paternity"). We therefore genetically-
tested nine sand tiger litters (24 embryos) from Richards Bay, South Africa, to see if
single paternity of litters was more typical in this species. This analysis revealed that the
two surviving offspring in a sand tiger litter are more commonly half- rather than full-
siblings, demonstrating multiple paternity. Competition for paternity therefore
continues after copulation has taken place in this species (i.e. sperm competition). We
also provide evidence that some males that successfully fertilize a female are still
reproductively unsuccessful because their offspring are cannibalized prior to birth by
embryos sired by a rival male. Competition between males for paternity therefore
extends beyond fertilization in this species. We discuss these findings in the context of
sand tiger mating system evolution and conservation.

485 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Taylor Chapplel, Salvador Jorgensen?, Scot Anderson?, A. Peter Klimley?!, Louis
Botsford?, Barbara Block?

University of California, Davis, Davis, CA, United States, 2Hopkins Marine Station,
Stanford University, Pacific Grove, CA, United States, 3Inverness, CA, United States

A Mark-Recapture Population Estimate of Great White Sharks, Carcharodon
carcharias, off California

Great white sharks, Carcharodon carcharias, occur circumglobally and are currently
protected internationally under the Convention on International Trade in Endangered
Species and the World Conservation Union (IUCN, Category VU Alcd+2cd). Recently,
three large genetically distinct populations have been described (Australia/New
Zealand, South Africa, north eastern Pacific [NEP]). To date, there is no estimate of
abundance in the NEP. Within the NEP, sub-adult and adult white sharks show
consistent yearly site fidelity at known aggregation sites off California or Guadalupe
Island in Mexico, which supports use of mark-recapture frameworks to quantify their
population. We used photo identification of dorsal fins to individually “mark” white
sharks at aggregation sites off California over a three-year period. We collected 321
photo IDs representing 133 unique individuals over 1,141 hours of effort. Yearly
recapture rates ranged from 23-27%. We analyzed these data in a sequential Bayesian
algorithm incorporating informative priors. Results show the adult white shark
population in central California is 261 ([200,365] lower and upper quantile, respectively)
individuals. This estimate can function as a baseline for future studies concerning the
health of the white shark population and support efforts to quantify their status,
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population trends and protection requirements. We also discuss the pitfalls and
assumptions of this framework and how it can be expanded to include the white shark
aggregation site in Mexico, approximating an abundance estimate for the entire NEP.

770 Poster Session I, Exhibit Hall, Friday 24 July 2009

Sharon Charter, William Watson, Jason Stannard, John Hyde

NOAA Southwest Fisheries Science Center, La Jolla, CA, United States

Molecular Identification of Larval Sebastes moseri and S. rufinanus in the
California Current region

Many rockfishes, Sebastes, are important in fisheries and are well known, but some
small, deep-water, non-fishery species are poorly known. Two of these, Sebastes moseri
and S. rufinanus, were first recognized relatively recently. A distinctive, but
unidentifiable, Sebastes larval type has been recognized in California Cooperative
Oceanic Fisheries Investigations plankton collections from the California Current region
since 1951. Sequencing a portion of its cytochrome-b gene demonstrated that it includes
both Sebastes moseri and S. rufinanus. Preflexion stage larvae of both species are
moderately elongate, slender, and somewhat compressed, with a short preanal length.
The head is moderately large, with a short snout and large eyes. All these dimensions
gradually increase as the larvae grow, except pectoral-fin length remains 7-8% BL
through mid-flexion stage. There are no spines on the head or pectoral girdle until late
preflexion stage when the parietal and first preopercular spine form. During flexion
more preopercular spines are added and a supraocular and pterotic spine form. Fin-
rays begin to form during the flexion stage. Both species are lightly pigmented, with
melanophores on the dorsum of the head, gas bladder, gut, and posteriorly on the tail. A
melanophore may be present at the anteroventral margin of the liver. The nape is
commonly pigmented (~60% of the larvae), and tail pigmentation is limited to two
prominent patches posteriorly on the dorsal and ventral margins. Pectoral-fin
pigmentation is present or absent; it is on the distal margin when present.
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987 Fish Genetics I, Pavilion East, Thursday 23 July 2009

Yongjiu Chen!, Steve Parmenter?, Bernie May?

ITexas A & M University - Corpus Christi, Corpus Christi, TX, United States,
2California Department of Fish and Game, Bishop, CA, United States, 3The University of
California - Davis, Davis, CA, United States

Genetic Relationships of Tui Chubs in Southwestern Great Basin and
Management Plans for the Mohave Tui Chub

Genetic relationships of tui chubs (Siphateles bicolor ssp) are by and large unknown
despite their diversity and the uncertain taxonomic and population status of some
groups. We characterized genetic variation among and within tui chub populations in
the southwestern Great Basin using microsatellite DNA loci. Our results support the
genetic integrity of each of the previously recognized forms, i.e,, Lahontan, Owens,
toikona, Fish Lake Valley and Mohave tui chubs. The levels of genetic diversity found in
these tui chubs, in particular toikona and Mohave, are substantially lower than in the
more widespread Lahontan tui chub. Of the four Mohave tui chub populations, the MC
Spring population is most divergent, possessing the fewest alleles and lowest
heterozygosity. These data suggest that genetic drift resulting from a persistent low
effective size at MC Spring and/or an initial founder effect has reduced genetic variation
since apparent isolation in 1934. A bottleneck of 10 individuals during the founding of
the Camp Cady population is reflected in significantly lower genetic diversity of that
population compared with the source population at Lake Tuendae, while a robust
founding population at China Lake better replicated the source population's diversity.
We recommend instituting artificial gene flow to rebuild genetic diversity in Camp
Cady from both Lake Tuendae and China Lake, reciprocal exchange of individuals
between China Lake and Lake Tuendae, and establishment of new populations with
founders from both Lake Tuendae and China Lake.

299 Poster Session I1, Exhibit 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
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 . luei was mainly found near the mixed
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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.

439 Fish Conservation I, Parlor ABC, Sunday 26 July 2009

Barry Chernoff, Katherine Miller, Michelle Tipton

Wesleyan University, Middletown, CT, United States
River of the Undamed: "Recovery" of the Eightmile River after Dam Removal

The Eightmile River is an important tributary of the Connecticut River basin on its
eastern slope. The Eightmile river was designated as a U.S. Wild and Scenic River in
May 2008. In October, 2007, a small dam (>100 years old) was removed from the
headwaters of the east branch of the Eightmile River near Salem, CT. Prior to removal,
the water was lowered in the spring and summer. We began studying this system above
and below the dam in 2005 and have followed it since. Our data show that communities
above and below the dam site have changed dramatically and differ significantly from
control populations in the east and west branches of the river. Notably, tesselated
darters, Etheostoma olmstedi, have increased dramatically in the section above the former
dam. Brown bullheads, Ameiurus nebulosus, increased in abundance during draw down
with lowered flows but have declined since the dam was removed. Measures of
diversity, H', have increased above and below the dam site while control areas have
remained constant. The data from both fish and benthic macroinvertebrates indicate that
the patterns of change or "recovery" differ in the sections of river above and below the
dam. We will discuss downstream effects of dam removal as well as the concept of
recovery.
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405 Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009

Chee Kong Chim!, Cheong Hoong Diong?

ITropical Marine Science Institute, National University of Singapore, Singapore,
Singapore, 2National Institute of Education, Nanyang Technological University,
Singapore, Singapore

Reproduction in a Female Population of the Dog-faced Water Snake Cerberus
rynchops (Homalopsidae) from the Sungei Buloh Wetland Reserve, Singapore

The Homalopsinae is a colubrid subfamily of Oriental-Australian rear-fanged water
snakes noted for its ecological and morphological diversity. The homalopsid snake
assemblage in coastal mangrove forests in Singapore is dominated by the dog-faced
water snake Cerberus rynchops. Although reproduction in homalopsids has been
described as viviparous, not much is known about the reproductive biology of the
group, but their reproductive strategies and that of other viviparous snakes as capital
breeders have been a subject of interest among evolutionary ecologists. In a mark-
recapture study of the autecology of a free-ranging C. rynchops population in the coastal
mangal ecosystem of Sungei Buloh Wetland Reserve, Singapore, we captured and
maintained female snakes in various stages of pregnancy in a dedicated animal research
facility to record pre-partum, birth, and post-partum reproductive data. Reproductive
females were encountered in the field throughout the study period, suggesting
aseasonal reproduction. All experimental female snakes continue to feed during
pregnancy. Litter size averaged 4.4 * 1.9 (n = 32) neonates, with a range from 2 to12
neonates. As observed in many other snakes, larger female C. rynchops produced larger
litter size and larger neonates. Gestation length is estimated at four to seven months.
Deformed and underdeveloped neonates were observed. The primary sex ratio was 1:1.
Neonates did not differ in south-vent length, body mass or head width, but males had
relatively longer tail than females. The reproductive strategy of the dog-faced water
snake is discussed.

290 Poster Session III, Exhibit Hall, Sunday 26 July 2009
Min-Chia Chiang, I-Shiung Chen

Marine Biology, Keelung, Taiwan

Systematics and Identification of Larvae and Juveniles of the Genus
Enneapterygius (Teleostei: Tripterygiidae) Collected from Taiwan

Larvae and juveniles of the genus Enneapterygius were described and illustrated from

specimens captured with light trap and trawl net in the coastal waters around Taiwan.
Fifteen morphological types were identified to 10 Enneapterygius species by the
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comparison of molecular characters. The mtDNA genes (COI and ND5) and nuclear
gene (S7 ribosomal protein intron 1) markers reveal significant species-level divergence
and have congruent results of species identification. Phylogenetic trees including adults
and larvae were also constructed using the maximum parsimony and Bayesian analyses
of aligned mtDNA genes, an aligned nuclear gene, and the combined dataset. All trees
show the genus Enneapterygius may not be a monophyletic group and E. tutuilae
diverged from other congeneric species very early in their evolutionary history.

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

Mark Christie!, Christopher Stallings?, Darren Johnson!, Mark Albins!, Jim
Beets?, Brian Tissot*, Stephen Thompson5, Yanli Jia!, Mark Hixon!

IDepartment of Zoology, Oregon State University, Corvallis, OR, United States,
2Florida State University Coastal and Marine Laboratory, St. Teresa, FL, United States,
3Department of Marine Science, University of Hawaii at Hilo, Hilo, HI, United States,
“Washington State University, Vancouver, Vancouver, WA, United States, *Cascadia
Conservation Trust, Sisters, OR, United States, °International Pacific Research Center,
University of Hawaii, Honoluu, HI, United States

Larval Retention and Population Connectivity in Two Coral-Reef Fishes

Patterns of demographic connectivity among and retention within local populations of
marine fish are poorly understood due to the difficulty of directly tracking pelagic
larvae. To address this issue, we conducted population genetic analyses of two species
of coral reef fishes. In 2005, bicolor damselfish (Stegastes partitus) were collected from 5
islands within the Exuma Sound, Bahamas. Fifty adults and fifty recruits from each site
were genotyped at 7 polymorphic microsatellite loci. In 2006, 500 adult and 500 recruit
yellow tang (Zebrasoma flavescens) were collected from 9 sites distributed around the Big
Island of Hawai'i. Significant differences between populations of bicolor damselfish
located on the eastern and western sides of the Exuma Sound were detected. This
pattern suggests that there is limited dispersal across the eastern and western sides of
the Exuma Sound and higher levels of connectivity among sites located north and south
of one another, coinciding with prevailing northerly currents. Additionally, the high
levels of polymorphism found within the genetic markers allowed for the detection of
parent-offspring pairs in both species using novel statistical methods. The existence of
parent-offspring pairs of fish in the same region provides unequivocal documentation of
larval retention and self-recruitment. Given that the overall levels of genetic
differentiation in both systems are low, parentage analysis in marine systems may prove
to be a powerful tool for informing population-level genetic analyses as well as for
providing insights into gene flow and dispersal at ecological timescales.
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1021 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Jonathan Choquette, Daniel Noble, Ronald Brooks

University of Guelph, Guelph, Ontario, Canada

The Status, Ecology and Genetics of Butler’s Gartersnake (Thamnophis butleri)
in Southern Ontario

The Butler's Gartersnake (Thamnophis butleri) is a Threatened snake in Canada inhabiting
moist prairies in Southern Ontario. The Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) is reassessing the “Threatened' (2001) status of this species due to
the lack of data on population abundance, trends and persistence. This species occupies
one of the smallest ranges of any Canadian snake, with the majority of isolated
populations situated in human-altered landscapes, many of which have not been
substantiated for decades. Furthermore, supposed adult T. butleri in Dufferin County
have been found with scale counts consistent with the Short-Headed Gartersnake
(Thamnophis brachystoma), a closely related species known only from Pennsylvania and
New York, adding further uncertainty to its overall taxonomic and population status. 1)
Is Butler's Gartersnake (and appropriate habitat) still present at historic sites and what is
its contemporary abundance at select localities? 2) Do scale counts indicate that there
are actually two species, T. brachystoma and T. butleri in Dufferin County? Site visits for
presence/absence of snakes and habitat will take place April-June of 2009. Five of the
sites will be monitored to obtain estimates of contemporary population abundance via
mark-recapture techniques. Tail tips will be removed from individuals found in Dufferin
County for genetic analysis. This information is vital to determine whether Butler's
Gartersnake should be elevated to Endangered status in Canada and to ensure the
development of informed conservation decisions, aimed at maintaining viable and
genetically diverse populations in the future.

353 ELHS/LFC Hypoxia, Broadway 1&2, Sunday 26 July 2009

Lorenzo Ciannellil, Denise Breitburg!

10regon State University, Corvallis, OR, United States, 2Smithsonian Environmental
Research Center, Edgewater, MD, United States

Hypoxia and Fish Early-life Stages: A Comparison between Human-enriched
and Upwelling-driven Systems

Increases in coastal hypoxia can be traced to two major mechanisms: increased nutrient
enrichment linked to human activities, and increased surfacing of nutrient-rich, oxygen-
poor deep waters linked to upwelling currents. These two mechanisms can co-occur
with synergistic consequences. The Gulf of Mexico, Chesapeake Bay, and Adriatic Sea

106



are examples of systems where increases of hypoxic events originate largely from
increases in nutrients related to human activities. In contrast, the shelf region of the
Pacific Northwest of the United States, which is part of the California Current System,
provides an example of hypoxia caused by increased surfacing of nutrient-rich, oxygen-
poor deep waters. Both proximate and ultimate effects of hypoxia vary considerably
between human-enriched and upwelling-driven systems, as well as among regions
within system type, because of variation in the rapidity of onset, duration, severity and
frequency of events. We review studies focusing on effects of hypoxia on fish early-life
stages in these two contrasting systems and provide a synoptic view of their differences
and similarities. The goal of our comparative approach is to improve understanding of
how hypoxia affects fish early life stages under a variety of environmental conditions,
and to ask whether there are fundamental differences in responses and adaptations to
naturally occurring and anthropogenically-induced hypoxia. Both coastal upwelling
hypoxia and hypoxia related to nutrient enrichment are predicted to increase; an
improved understanding of their effects should contribute to basic understanding of
these systems and to the ability to develop science-based management strategies.

863 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Angela Cicial, William Driggers?, Jill Hendon3, Eric Hoffmayer3, John
Mandelman?, James Sulikowskil

TUniversity of New England, Biddeford, MEE, United States, 2National Marine Fisheries
Service, Pascagoula, MS, United States, 3Gulf Coast Research Laboratory, Ocean
Springs, MS, United States, *New England Aquarium, Boston, MA, United States

Investigating the Physiological Effects of Environmental Salinity on the
Distribution of Adult Female Atlantic Sharpnose Sharks, Rhizopriondon
terraenovae, in the Northern Gulf of Mexico

Understanding the habitat preferences exhibited by distinct life stages, particularly in
nursery areas, can be instrumental for effective conservation and management of coastal
shark populations. However, little is known about how abiotic factors such as salinity,
temperature, and dissolved oxygen, influence the distribution of shark populations.
Euryhaline waters of the Gulf of Mexico and South Carolina are both reported to be
nursery areas for the ubiquitous Atlantic sharpnose shark, Rhizopriondon terraenovae.
Interestingly, two studies have observed virtually the complete spatial segregation
among R. terraenovae, with adult females rarely occurring in areas influenced by
freshwater outputs. Nearly 10 years of sampling within the Mississippi sound have
yielded less than 20 adult females, all of which were captured in salinities exceeding 30
ppt. Similar findings were reported off South Carolina, resulting in the capture of only
26 adult females over a six year study. The relative absence of adult females from low
salinity areas suggests a physiological limitation could play a role in restricting inshore
habitat utilizations. Thus, the objective of the current study is to provide insight into this
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anomaly by investigating compensatory changes in intracellular and extracellular
solutes and hematological properties among sharks caught at differing salinities in the
northern Gulf of Mexico.

173 Herp Conservation I, Grand Ballroom I, Saturday 25 July 2009

Diego Cisneros-Heredia

Universidad San Francisco de Quito, Quito, Ecuador

Habitat Loss and Climate Change Impacts on Neotropical Anurans:
Implications for In-situ Conservation

This study sets out to improve the understanding of the effects of habitat loss and
climate change on the biodiversity and how protected areas (in-situ conservation
initiatives) help to mitigate them. I used ecological niche modelling to predict current
geographic ranges of glassfrogs of the family Centrolenidae from the eastern Andes and
Amazonia of Ecuador, and how current deforestation rates and future climate
conditions may affect them. General results are encouraging and replication in other
amphibians should be performed. Museum data are invaluable sources of information,
unfortunately locality data for many species of Neotropical amphibians is poorly
available. Results indicate that despite uncertainties, deforestation represents an
important factor that threats the long-term conservation of amphibian populations, in
some cases even more importantly than other threats proposed such as deseases.
Climate change is likely the greatest threat, and effects derived from the interactions
between both aspects severely diminishes the capacity of species to adapt to future
changes. Low temperature-scenarios produce effects considerably lower than high
temperature-scenarios, suggesting that mitigation of temperature-increase due to
anthropogenic activities is valuable and urgent. Governmental protected areas play an
important role for the conservation of amphibians, protecting them against deleterious
effects of deforestation, and mitigating effects of climate change. Private protected areas
are important especially to mitigate deforestation in areas left outside of official
protection though highly biodiverse.
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600 AES Physiology, Galleria South, Sunday 26 July 2009

Julien M. Claes, Jérome Mallefet

Catholic University of Louvain, Louvain-la-Neuve, Belgium
Luminescent Camouflage in a Deepwater Shark

Pelagic organisms are particularly vulnerable as they live in an habitat which offers no
places to hide and were predation is the only way to feed below 100 m. In response to
this, many of them developped adaptations to render their body less conspicuous to
their predators and/or their preys: organismal transparency, side silvering, counter-
shading and counter-illumination. Counter-illuminating animals are animals which emit
a ventrally-directed luminescence to replace the downwelling light absorbed by their
body. The efficiency of this camouflage depends on the physical characteristics
(intensity, wavelenght, and angular distribution) of the luminescence which have to be
as close as possible as those of the surrounding environment. In this work we used
different techniques including luminometry, spectrophotometry, pharmacology and
light microscopy to analyse the bioluminescence characteristics of a luminous deep-sea
shark, the velvet belly lantern shark Etmopterus spinax. Experiments show that the light
emitted by this shark appears to be particularly well-designed for camouflage by
counter-illumination. This result is discussed with the ecology of the animal.

345 AES Systematics I/AES General Ichthyology, Parlor ABC, Saturday 25 July
2009; ASIH STOYE AWARD GENERAL ICHTHYOLOGY

Kerin Claeson

The University of Texas at Austin, Austin, TX, United States
Phylogenetic Systematics of the Electric Rays (Torpediniformes: Batoidea)

Torpediniformes, the electric rays, are a monophyletic group of cartilaginous fishes.
There are 11 valid genera within the Torpediniformes that are distributed among four
recognized subfamilies (Torpedininae, Hypninae, Narcininae, and Narkinae). There is
currently no published phylogeny treating all of these genera together. A total of 67
embryonic, fetal, and juvenile specimens, representing ten of the 11 torpediniform
genera, were examined for this study. Focus was on external and skeletal morphology.
A combination of histology, dissection, clearing and double-staining, x-radiography, and
computed tomography was used to investigate skeletal morphology with particular
emphasis placed on the vertebral skeleton. New data were discretized, scored, and
combined with previously published species diagnoses to create a matrix of 59
characters, which was subjected to a parsimony analysis. One most parsimonious tree
results, and it supports the four previously hypothesized subfamilies. Newly resolved
relationships within the subfamilies Narcininae and Narkinae are hypothesized. Within
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Narcininae, the genus Discopyge is considered sister taxon to (Narcine + (Diplobatis +
Benthobatis). The following hierarchical structure is proposed within Narkinae: Electrolux
+ (Heteronarce + (Temera + (Typhlonarke + Narke))). This topology supports the hypothesis
that Heteronarce is only superficially similar to the narcinine genus Narcine but is does
not support the hypothesis that Heteronarce and Electrolux are sister taxa. Further
taxonomic and ontogenetic sampling is underway to add support to this hypothesis of
torpediniform interrelationships.

307 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Todd Clardy, Eric Hilton
Virginia Institute of Marine Science, Gloucester Point, VA, United States

Morphology and Ontogeny of Trunk Lateral Line Canals of the Rock
Prickleback, Xiphister mucosus (Perciformes: Zoarcoidei: Stichaeidae), with
Preliminary Comparisons with other Stichaeids

Fishes of the family Stichaeidae, commonly known as pricklebacks, are a diverse group
of about 37 genera and 76 species distributed in the intertidal and continental slope
waters of the North Pacific, Arctic and North Atlantic Oceans. The phylogenetic
relationships of stichaeids and their relatives have been studied to a limited degree, but
these efforts generally have been hampered by a lack of fundamental descriptive data.
A peculiar characteristic of some stichaeid genera is the presence of multiple, complexly-
branching trunk lateral line canals. This condition is rare among teleostean fishes, found
in only twelve other families. In this presentation, we describe the morphology of the
lateral line system of Xiphister mucosus. The genus Xiphister has seven trunk lateral line
canals: a short median dorsal midline canal, a pair of dorsolateral trunk canals, a pair of
mid-lateral trunk canals, and a pair of ventrolateral trunk canals that also contain a short
loop along the ventral midline. Each of the seven canals is supported by dermal, ring-
like ossifications and is branched with short extensions off the main axis of the canal.
Ontogeny of trunk lateral line canals in X. mucosus, which proceeds dorsoventrally and
rostrocaudally, will be described using cleared and stained specimens (28.9-196 mm SL),
and the order of development, growth, and branching pattern of each canal will be
discussed. Preliminary comparisons with other stichaeid taxa also will be discussed.
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782 Snake Ecology, Pavilion East, Monday 27 July 2009
Rulon Clark, Matthew Barbour

San Diego State University, Department of Biology, San Diego, CA, United States

Quantifying the Foraging Behavior of Ambush Hunting Snakes

Our ability to understand the foraging behavior of predators is often limited by our lack
of quantitative information on their predatory behavior. This is especially true for sit-
and-wait foragers, which are difficult to study in the field because they are generally
secretive and feed infrequently. In this study, we used video surveillance equipment to
quantify and compare aspects of the foraging behavior of free-ranging individuals of
three rattlesnake species (Crotalus horridus, C. ruber, C. scutulatus). All three species are
sit-and-wait predators on small mammals, waiting long periods of time at one location
for prey to move within strike range. During periods of prey activity, rattlesnakes
exhibited frequent chemosensory probing: the extension of the head and anterior body
beyond the resting coil while tongue-flicking. Chemosensory probing was sometimes
accompanied by mouth-gaping behavior, which suggests that mouth-gaping may
facilitate the reception of prey-derived chemosensory cues. All snakes utilize chemical
information while foraging and it is probable that other ambush hunting snake species
exhibit similar behaviors to what we observed. Quantifying detailed aspects of snake
behavior will permit comparative studies of the evolution of foraging behavior in a
variety of snake taxa that exhibit ambush-style predation.

588 Fish Genetics I, Pavilion East, Thursday 23 July 2009
William Clark!, Chris Johnson!, Yongjiu Chen?, Mark Clark!

INorth Dakota State University, Fargo, ND, United States, *Texas A&M University,
Corpus Christi, TX, United States

Landscape Genetics of White Sucker (Catostomus commersoni) in North
Dakota and Minnesota

The mechanisms by which landscape-level changes affect populations and communities
are poorly understood, partly because of the complex relationships between species and
their environments. The technique of landscape genetics has the potential to identify
landscape features that influence population genetic structure. In this study, we used 12
microsatellite DNA loci to analyze genetic variation of white sucker (Catostomus
commersoni) from 15 geographical locations across North Dakota and Minnesota. Using a
geographical information system (GIS) we quantified land-cover (agricultural, urban,
range land, forest, and grassland) at three spatial scales: the entire catchment, the
riparian corridor, and 200 m upstream of sampling reaches. Preliminary results suggest
that genetic structure (FST) is correlated with land-cover, topographical distance,
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elevation, hydrological variables, and water temperature. North Dakota and Minnesota
populations of white sucker exhibit a fairly high degree of genetic variation, although
this analysis is not complete for all sites and all loci.

395 Poster Session I, Exhibit Hall, Friday 24 July 2009

Pamela Clarkson, Christopher Beachy

Minot State University, Minot, ND, United States

Examination of Metamorphosis and Growth on Developmental Allocation in
the Axolotl (Ambystoma mexicanum) and the Tiger Salamander (Ambystoma
tigrinum)

We tested the hypothesis that variation in growth history and exogenous T4 on axolotls
affects the vector of allocation variables (i.e., growth, metamorphosis, maturation, and
storage) by using a full-factorial 4 X 2 randomized complete block design with four
growth treatments (constant rapid growth, constant slow growth, rapid-then-slow
growth, slow-then-rapid growth) and two T4 treatments (no T4, 5 nM T4). We
supplemented this with an examination of wild caught tiger salamanders, measuring
allocations to metamorphosis, storage, and gonad development. Axolotl embryos were
hatched and larvae were raised individually in plastic containers in reverse-osmosis
water and were fed freshly hatch brine shrimp. As larvae grew, they were fed tubificid
worms. We examined growth by periodic weighings (to the nearest mg). Metamorphosis
was scored when tail fin and gill resorption were complete. Salamanders were then
killed by prolonged immersion in MS-222, fixed in 10% formalin, and stored in 70%
ethanol. Gonads and fat bodies were dissected and weighed to the nearest milligram.
Feeding treatments had desired growth effects. Treatment with T4 resulted in complete
metamorphosis of all treated salamanders. In the T4 treated axolotls, metamorphosis
was independent of larval growth rate. In all axolotls, allocation differed among
treatments and was sex dependent. Females stored less than males and had larger
gonads. Female gonad mass was influenced by feeding treatment whereas male gonad
mass was not, indicating the expensive allocation cost of reproduction in females. This
trend was not observed in the tiger salamanders, partly due to the virtually ad libitum
food available.
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153 Storm Symposium, Pavilion West, Friday 24 July 2009

David Clayton!, Dede Olson?, Hartwell Welsh3, Ed Reilly#, Richard Naumans®,
Nobuyu Suzuki’, Brenda Devlin®

TUS Forest Service, Rogue River-Siskiyou National Forest, Medford, OR, United States,
2US Forest Service, Pacific NW Research Station, Corvallis, OR, United States, 3US
Forest Service, Pacific SW Research Station, Arcata, CA, United States, *USDI Bureau
of Land Management, Medford, OR, United States, °US Forest Service, Six Rivers
National Forest, Gasquet, CA, United States, °National Center for Conservation Science
and Policy, Ashland, OR, United States, 7Quest University Canada, Squamish, British
Columbia, Canada

A Conservation Strategy for the Siskiyou Mountains Salamander, Plethodon
stormi

In 2007, a Conservation Agreement for the Siskiyou Mountains Salamander (Plethodon
stormi) was approved by three federal agencies: the US Fish and Wildlife Service; the
Medford District of the Bureau of Land Management (BLM); and the Rogue River-
Siskiyou National Forest. This Agreement is based upon the Conservation Strategy
developed for the species under the federal Interagency Special Status and Sensitive
Species Program. The goal is to maintain well-distributed populations throughout the
species' range on Forest Service Region 6, and Oregon/Washington BLM lands, and to
not contribute to the need for listing under ESA. Management is addressed at multiple
spatial scales, including known sites, habitat areas, sixth-field watersheds, and the
Applegate River watershed area. Habitat and risk maps of the area assisted in the
selection of sites chosen for management. Of 316 federal sites now known for the species
in the area, 110 were chosen for long-term management. These are distributed across 19
sixth-field watersheds, with 2-12 sites per watershed. Two management strategies are
outlined for sites, a conservative approach to retain habitat conditions, and a restoration
approach to reduce the likelihood of stand-replacement fires, particularly in forests
within Wildland Urban Interface that need fuels reduction treatments.

113



379 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009

Benjamin Clemens?!, Carl Schreck?

10regon Cooperative Fish and Wildlife Research Unit, Department of Fisheries and
Wildlife, U. S. Geological Survey, Oregon State University, Corvallis, OR, United
States, 2USGS, Oregon Cooperative Fish and Wildlife Research Unit, Department of
Fisheries and Wildlife, Oregon State University, Corvallis, OR, United States

Migration and Maturation Characteristics of Adult Pacific Lamprey,
Entosphenus tridentatus: Do Warm Summer Temperatures Act as a Controlling
or a Selecting Factor?

Pacific lamprey, Entosphenus tridentatus, populations are declining in the Pacific
Northwest and there is a paucity of information about these imperiled fish. We have
undertaken a mixture of manipulative, radio tracking, physiological and morphological
monitoring of adult Pacific lamprey throughout their run timing in the Willamette River,
Oregon. This research is aimed at elucidating the maturation and migration
characteristics of adult Pacific lamprey in order to better understand their biology and
inform management/conservation actions. Previous laboratory and radio tracking
studies by us suggest that warm (> 20 °C) summer temperatures are associated with
expedited maturation timing and changes in migration characteristics returning adult
Pacific lamprey. These characteristics suggest a unimodal maturation/spawn timing
between April and early June and immaturity from mid-June through September. The
immature, late migrating fish may be next year's maturing and spawning cohort. We
hypothesize that the seasonal change in maturation and migration characteristics of
Pacific lamprey are primarily plastic responses to a single cohort/stock that has a broad
run timing (April - Sept). The alternative hypothesis is that summer temperatures (or
some other auto-correlated, or as yet unknown factor(s)) not only have a plastic effect on
maturation and migration characteristics, but that they also have already selected for
different cohorts/stocks, and that these different cohorts/stocks can be discerned by
patterns in morphological characters, fecundity, maturation status and migration
timing. We explore these hypotheses with a focus on the maturation and morphological
characteristics and include a brief discussion of our research on the migration biology.
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834 HERPETOLOGISTS’ LEAGUE GRADUATE RESEARCH AWARD II,
Galleria North, Sunday 26 July 2009

Matthew Close, David Cundall

Lehigh University, Bethlehem, PA, United States
Anatomical and Histological Correlates to Snake Lower Jaw Function

Snakes that swallow very large prey increase gape size by separating the tips of the
mandibles. We relate the extensibility of the intermandibular soft tissues of northern
watersnakes (Nerodia sipedon) during feeding on fish of different sizes to anatomical and
histological differences in soft tissue structure in unstretched, moderately stretched (3-
5X resting interramal distance) and highly stretched (>6X resting interramal distance)
conditions. Behavioral records show that the distance between the tips of the mandibles
increases up to six times resting distance when watersnakes ingest large fish.
Anatomical and histological data reveal structural differences in the soft tissues that
correspond to the intermandibular region’s behavioral response to stretch. For skin,
increasing distance between scales arises by both unfolding and stretching of the
interscale regions. The oral mucosa and subepithelial tissues unfold in the postglottal
region, and the preglottal region stretches. Intermandibularis anterior muscles increase
in angle of orientation relative to the midline and increase in overall length, which
corresponds to increases in sarcomere length. Sarcomeres dissapear in highly-stretched
regions of muscle fibers, the highest measurable length being approximately 3.3 times
resting length. The interramal pad increases in width by reorientation of collagen fibers
comprising the tissue. Nerves supplying the intermandibular region are highly
convoluted at rest and respond by unfolding. These initial results provide a framework
for future studies involving the effects of phylogeny and ontogeny on the response of
the region to stretch, which is critical to understanding the evolution of the
macrostomatan gape.
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98 AES Reproduction & Genetics, Galleria South, Saturday 25 July 2009

Rui Coelho!, Fabio Hazin? Mariana Rego?, Mirna Tambourgi?, Paulo Oliveira?,
Paulo Travassos?, Felipe Carvalho!, George Burgess!

IFlorida Program for Shark Research, Florida Museum of Natural History, University of
Florida, Gainesville, FL, United States, 2Universidade Federal Rural de Pernambuco,
Recife, Pernambuco, Brazil

Abundance, Distribution and Reproductive Biology of the Oceanic Whitetip
Shark Caught by the Tuna Pelagic Longline Fishery in the Southwest Atlantic
Ocean

Oceanic whitetip sharks, Carcharhinus longimanus, are regularly caught as by-catch by
northeastern Brazil-based longliners, targeting mainly tuna and swordfish. We analyzed
fisheries data collected by fishery observers since 2004 and biological data gathered
since August 2007, the latter to determine reproductive parameters. The oceanic whitetip
represented 3.1% of the total shark catch by number and, even though it is not targeted
directly by the fishery, captured specimens were usually retained for marketing. A high
proportion of the catch was composed of juvenile specimens, and even though only a
few mature specimens have been caught, preliminary analysis of the temporal variation
in gonad morphology and weight suggests that size at maturity is occurring between
160 to 196 cm total length (TL) for males and 181 to 203 cm TL for females. Litter sizes in
pregnant females varied from 1 to 14 embryos. In this region, mating seems to be
occurring in March and parturition 10 to 12 months later. Carcharhinus longimanus
occurred throughout the entire study area, from latitudes 5°N to 25°S. While juveniles
dominated and were homogenously distributed throughout the region, it is interesting
to note that the few pre-ovulatory females recorded occurred exclusively in the southern
region (20°S to 25°S) while the few pregnant females recorded occurred exclusively in
the equatorial region (around 5°S), suggesting spatial variations of this population in the
southwest Atlantic Ocean.

397 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009
Kathleen Cole

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

Reproductive Morphology among Hermaphroditic Gobiine Fishes: Insights
into Phylogeny and Evolution

Within the subfamily Gobiinae (F. Gobiidae), hermaphroditism is found in several

clades. A comparison of hermaphroditic gonad morphology among these clades
supports the hypothesis that hermaphroditism has arisen independently two or more
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times. In the Gobiosoma group (Gobiosomatini) hermaphroditism may have been a
shared feature early in its evolution. If so, sexual lability may have played a contributory
role in the evolution of microhabitat specialization, rapid evolution and high rates of
speciation found in this clade. Hermaphroditic genera Trimma and Eviota also exhibit
considerable microhabitat specialization as well as high rates of speciation and adaptive
radiation, possibly facilitated by the early appearance of hermaphroditism. In contrast to
the above, hermaphroditism is widespread among several other gobiine genera
including Gobiodon, Paragobiodon, Priolepis, Braninops and Lythrypnus. None of these
genera are particularly speciose and only the obligate coral dwellers, Gobiodon and
Paragobiodon, exhibit significant microhabitat specialization. Thus, hermaphroditism
within the Gobiinae is associated with two differing radiation patterns, one of which is
highly speciose and the other, not. However, these patterns are not necessarily taxon-
consistent. One pattern of gonad morphology is shared by several closely-related genera
(Coryphopterus, Rhinogobiops, Lophogobius, Fusigobius) and a differing pattern is shared by
the putative sister taxa, Gobiodon and Paragobiodon. If shared gonad morphology among
hermaphroditic gobiines does reflect close phylogenetic relationships, then the speciose
genus Eviota may be closely related to the much less speciose genera of Gobiodon and
Paragobiodon, while Trimma (speciose) may be most closely related to the relatively small
genera of Priolepis and Bryaninops.

682 HERPETOLOGISTS’ LEAGUE GRADUATE RESEARCH AWARD I,
Galleria North, Sunday 26 July 2009

Andrew Coleman!, Thane Wibbels!, Ken Marion!, John Dindo?

University of Alabama at Birmingham, Birmingham, AL, United States, 2Dauphin
Island Sea Lab, Dauphin Island, AL, United States

Diamondback Terrapin Hatchling Orientation Behavior: To Sea or Not To
Sea? That Is The Question

After nest emergence, several cues, ranging from brightness and color of ambient light
to presence or absence of shapes and silhouettes, influence the orientation behavior of
sea turtle hatchlings as they crawl toward the sea. Hatchlings use these cues to
determine the position of the open horizon and move in that direction. Orientation
behavior of another turtle, the diamondback terrapin (Malaclemys terrapin pileata), has
not been as thoroughly examined. Hatchlings of this species encounter nesting habitat
similar to sea turtles but seemingly choose to venture in the opposite direction to the
safety of salt marshes. The current study utilized newly hatched diamondback terrapins
to perform orientation trials so the strength of this innate behavior could be investigated
and quantified. A six meter wide orientation ring was constructed on the hatchlings'
native nesting beach, which had been greatly scoured of its vegetation by a recent
storm. A hatchling was placed in the middle of the ring in a random direction and was
given ten minutes to pass through one of twelve available gates. The chosen gate and
time were recorded. Of the sixty terrapin hatchlings tested, five remained in the ring
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after the ten minutes expired. Of the remaining fifty-five, only one chose a seaward gate
while the other fifty-three hatchlings chose a gate facing the salt marsh. The results
supported the hypothesis that terrapin hatchlings use similar visual cues that influence
sea turtle orientation behavior but respond to them quite differently. This dichotomy
poses interesting evolutionary questions.

706 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Andrew Coleman!, Thane Wibbels!, Ken Marion!, John Dindo?, David Nelson3,
Willem Roosenburg?

University of Alabama at Birmingham, Birmingham, AL, United States, 2Dauphin
Island Sea Lab, Dauphin Island, AL, United States, 3University of South Alabama,
Mobile, AL, United States, *Ohio University, Athens, OH, United States

Biology and Conservation of Diamondback Terrapins (Malaclemys terrapin
pileata) in Alabama

Diamondback terrapins (Malaclemys terrapin pileata) were historically abundant in
Alabama. Both a terrapin cannery and a large terrapin farm existed near Dauphin
Island, AL in the late 1800's and early 1900's. Unfortunately, a drastic decline has
occurred potentially due tocommercial crab trapping, habitat modification, and
historical over harvesting. However, the extent of this decline is unknown since these
populations have not been thoroughly studied. The objective of the current study is to
evaluate the current status of diamondback terrapins in Alabama for the development of
an optimal recovery plan. The utilization of several survey methods in both the salt
marshes (head counts, modified crab traps, otter trawl) and on the nesting beaches
(depredated nest counts, drift fences with pitfall traps, wildlife cameras) provided
crucial data on location and relative abundance of terrapins. Based on our findings,
diamondback terrapins in Alabama exist in a small number of isolated remnant
aggregations. The confirmed decline is the impetus for the initiation of a headstarting
program at U.A.B. Sixty-one terrapin hatchlings from twelve clutches were successfully
reared and will be released once they reach a desirable size. Obtaining these hatchlings
offer a number of research opportunities to examine sex ratios, multiple paternity, and
hatchling orientation behavior. In addition to these topics, the genetic health and
reproductive physiology of these terrapin aggregations were examined. This great
range of data will be critical in the future implementation and maintenance of a
successful recovery plan to ensure the survival of diamondback terrapins in Alabama.
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287 General Ichthyology I, Pavilion East, Saturday 25 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Madhavi Colton

Department of Zoology, University of Melbourne, Melbourne, Vic, Australia

Do Temperate Marine Fishes Follow the Rules? Relationships Between Body
Size, Geographic Range Size and Abundance

Relationships between abundance, body size and geographic range size have long
fascinated ecologists. The positive relationship between geographic range size and
abundance is so ubiquitous that it has been described as a general law of ecology. The
relationship between body size and abundance, though less general, is usually negative
and described by a slope of -0.75. Most of the research into these relationships, however,
has focused on terrestrial ecosystems. The few studies conducted on marine fishes have
occurred in the tropics and have found little evidence for a relationship between
abundance and either geographic range size or body size. We explored relationships
between these three variables using data collected on 81 species of fish inhabiting
nearshore rocky reefs in southeast Australia. Contrary to other research, we found no
strong relationships between any of these variables, suggesting that these general laws
of ecology may not apply to marine fishes.

1023 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Heather Constable!, Carol Spencer!, Laura Russell?

IMuseum of Vertebrate Zoology, University of California, Berkeley, CA, United States,
2Natural History Museum and Biodiversity Research Center, University of Kansas,
Lawrence, KS, United States

VertNet: The Future of HerpNET and FishNet in the Biodiversity Informatics
Revolution

VertNet is the next step in distributed database networks for natural history collections.
VertNet (www.vertnet.org) is uniting four taxon-based networks (MaNIS, HerpNET,
ORNIS and FishNet2) under one project, allowing participants to capitalize on
economies of scale while maintaining the integrity of existing networks. Currently, there
are 127 museums globally, together sharing over 20 million vertebrate specimen records
online through HerpNET (www.herpnet.org) , FishNet2 (www.fishnet2.net), MaNIS
(www.manisnet.org), ORNIS (www.ornisnet.org). These projects mobilized large
collaborative efforts to digitize museum catalogs, networked these databases to a
searchable portal and added geospatial data for the mapping of specimen localities.
With the tandem development of BioGeomancer (www.biogeomancer.org) and
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Geolocate  (www.museum.tulane.edu/geolocate/), the museum Dbiodiversity
community now has the ability to research and enhance their collections with geospatial
data at an exponentially increasing pace. These projects have revolutionized biodiversity
informatics and created momentum to further develop conservation research tools. The
benefits of participation are measurable, as VertNET will continue to develop
appropriate standards and protocols for georeferencing and data-sharing, and allow
providers to control access according to local policies. The implementation of new
technologies will provide opportunities for more communities to participate. Future
plans include soliciting additional community involvement and governance, an online
VertNet users survey, enhancement of the portal design, and a dynamic cache to expand
performance and analytic features. National Biological Information Infrastructure (NBII)
has provided the current funding for the coordinator and programmer. The VertNET
Interim Steering Committee (from multiple institutions) are pursuing funding sources to
continue and enhance participation and tools.

561 General Ichthyology I, Pavilion East, Saturday 25 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Kevin W. Conway

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

How Bizarre: Swim Bladder Sexual Dimorphism in Psilorhynchus
(Ostariophysi: Cypriniformes)

Ostariophysans are characterized by having a swim bladder divided in to separate
anterior and posterior chambers. Though radical modifications in swim bladder
morphology have been documented for some ostariophysan groups the majority of
ostariophysans have deviated little from this general swim bladder bauplan, and to date
no ostariophysan has been reported to exhibit a sexually dimorphic swim bladder
(associated musculature excluded). Examination of the swim bladder of Psilorhynchus
revealed an astonishing sexual dimorphism of both chambers. In males the anterior
chamber bears a pair of lateral diverticuli that are extended posteriorly, dorsal to the
posterior chamber, and are connected along the midline to form a U-shaped tube. The
posterior chamber of males is also subdivided into several smaller compartments, giving
this chamber the overall appearance of a honeycomb. The anterior swim bladder
chamber of females lacks diverticuli and the posterior chamber is singular, as in other
ostariophysan fishes, but is greatly reduced in size (~10x smaller) compared to that of
the male. Examination of cleared and stained specimens revealed further sexually
dimorphic characteristics of the Weberian apparatus and the 5th rib, which are
accompanied by pronounced sexual dimorphism of the associated musculature (in
males part of the hypaxial muscles forms a greatly hypertrophied bulbous muscle). This
astonishing sexual dimorphism has been overlooked until now because previous
descriptions of the swim bladder of Psilorhynchus appear to have been restricted to
females only. The function of these complex dimorphisms is currently unknown.
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110 ELHS/LFC Connectivity, Galleria South, Friday 24 July 2009; ELHS SALLY
RICHARDSON AWARD

Geoffrey Cook

Scripps Institution of Oceanography, La Jolla, CA, United States

Population Connectivity of a Temperate Rocky Reef Pomacentrid: How do
Temperate Damsels Compare?

Studies of population connectivity and self-recruitment have focused primarily on fishes
in tropical systems, with many data from pomacentrid (damselfish) research. This paper
examines empirically derived patterns of population connectivity of garibaldi
(Hypsypops rubicundus), a temperate rocky reef pomacentrid, among a suite of open
rocky coast sites, including three MPAs in San Diego County, CA. Data are presented
describing basic life history traits, including habitat requirements for nesting, juvenile
and adult life-stages. During the 2008 spawning season larval fish were collected
fortnightly from benthic nests (n=95) spanning six study sites located along 65km of San
Diego's coastline. From these, individual otoliths (n=1133) were extracted and analyzed
with LA-ICPMS, creating a spatially and temporally explicit chemical reference map.
Preliminary data analyses (i.e. DFA) suggest populations separated by as little as 5 - 10
km of linear coastline can be distinguished using otolith trace-elemental chemistry.
From August 2008 to November 2008 young-of-the-year (YOY) settlers were collected
(n=72) from these same focal sites, and after extraction, otolith cores were examined
using LA-ICPMS to yield natal chemical signatures. These forthcoming data allow one
to infer connectivity among study sites by comparing natal signatures of YOY fish with
the chemical reference map generated by the larval fish otoliths obtained from benthic
nests. Results will be used to discuss implications for San Diego County MPAs, and
allow direct intra-family comparisons of connectivity between temperate and tropical
damselfish to help develop broader generalizations about population connectivity.
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241 ELHS/LFC Connectivity II, Galleria South, Friday 24 July 2009

Daniel Cooper!, Janet Duffy-Anderson!, William Stockhausen!, Phyllis Stabeno?,
Christina Jump!

INational Oceanic and Atmospheric Administration, National Marine Fisheries Service,
Alaska Fishery Science Center, Seattle, WA, United States, 2National Oceanic and
Atmospheric Administration, Pacific Marine Environmental Laboratory, Seattle, WA,
United States

Northern Rock Sole (Lepidopsetta polyxystra) Connectivity between Larval
And Juvenile Stages along the Alaska Peninsula in Relation to Currents and
Hydrography

Northern rock sole (Lepidopsetta polyxystra) connectivity from the larval to juvenile stages
was studied in the Bering Sea along the north side of the Alaska Peninsula. Larval
distribution and transport, age-0 distribution and abundance, and juvenile distribution
from age-1 to age-3 were examined. Larval distribution was determined by
ichthyoplankton surveys in May 2006 and 2008, and settlement sites were predicted
based on wind patterns and results from an individual-based bio-physical coupled
model that permitted depth-discrete tracking of dispersed particles. Predicted
settlement sites were compared with the results of juvenile beam trawl surveys in
September 2006 and 2008. Age-0 northern rock sole were present at water depths
generally less than 50 m, and age-0 mean length decreased with depth. One possible
explanation is that juveniles settle in or around the seasonally-established Bering Sea
inner front, a hydrographic feature that occurs in the vicinity of the 50 m isobath, and
then the newly-settled juveniles move to shallower nursery areas as they grow.
Alternatively, age-0 individuals could be subject to temperature-mediated growth
differences between juvenile nursery areas in cold, deep water and warm, shallow
areas. Older age-classes of sub-adults progressively move to deeper depths, and adult
habitat appears to be over the middle and outer shelves. Implications for shifts in
northern rock sole population distributions with climate variation will be explored.
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220 ELHS/LFC Ecology II/Condition, Broadway 1&2, Sunday 26 July 2009;
ELHS SALLY RICHARDSON AWARD

Louise Copeman!, Christopher Parrish!, Robert Gregory?

1Ocean Sciences Centre, Memorial University of Newfoundland, St. John's NL, Canada,
2Fisheries and Oceans Canada, Environmental Sciences Division, St. John's NL, Canada

Increased Terrestrial Dietary Input and Decreased Lipid Storage in Juvenile
Cod (Gadus morhua) during Settlement into Eelgrass Habitat

We characterized the lipid classes/fatty acids/compound specific isotopes (CSI) in the
food web of age 0 juvenile cod (Gadus morhua) during late-summer/fall settlement into
eelgrass (Zostera marina) in coastal Newfoundland, Canada. Examination of available
prey demonstrated a high abundance of small zooplankton with no larger lipid-rich
Calanus sp. Breakpoint analysis showed significant changes in the accumulation of
relative (mg.g-1 wet weight) and absolute (ug.fish-1) amounts of lipid with standard
length at the time of settlement (~60 mm standard length). Settling juvenile cod showed
an alternate lipid utilization strategy where they catabolized phospholipids (PL) to a
greater extent than triacylgylcerols. Polyunsaturated fatty acids (PUFA) content in cod
flesh decreased as fish grew indicating that nearshore zooplankton quality was not
optimal for PL formation. Food web fatty acid analysis along with CSI data indicated
that increasing short chain PUFA during the fall was due to elevated terrestrial carbon
throughout the food web. Despite a reduction in "food quality", juvenile cod continued
to grow, leading to decreased lipid stores and suggesting that cod settling into eelgrass
are under intense selection pressure for growth prior to the onset of winter, possibly as a
means of escaping gape-limited predation. Increased terrestrial input of organic carbon
coupled with low proportions of dietary essential fatty acids, indicates that the
functional significance of this habitat is refuge and not nutrition.

771 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

Stephen Corn!, Ron Marlow?

TUSGS Aldo Leopold Wilderness Research Institute, Missoula, MT, United States,
2University of Nevada, Department of Biology, Reno, NV, United States

Sources of Bias in Line-Distance Sampling of Desert Tortoises

Line-transect distance sampling (LDS) is used to monitor populations of the threatened
Desert Tortoise (Gopherus agassizii) in the Mojave Desert. Although LDS is robust with
relatively few assumptions, there are sources of bias, both general to the method and
specific to tortoises, that must be accounted for. A central assumption of LDS is that all
objects on the transect centerline are detected (detection probability = 1 at distance = 0).
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Trials with single observers and tortoise models show that detection on the transect
centerline consistently is < 1, but that with two independent observers, bias is
minimized. If a portion of the target population is unavailable to be sampled, the
estimated abundance will also be biased low. Tortoise activity above ground is limited
and varies from year to year. Observations of focal animals are used to estimate the
proportion of the population available for sampling. Tortoises may be above or below
ground (in burrows), and visible or not visible (tortoises above ground but not visible
are hidden in dense vegetation). Only visible tortoises constitute the population
available for sampling, and this proportion is the basis of a multiplier used to adjust the
estimated abundance. However, comparison of proportions of observations of focal
tortoises above and below ground to observations of tortoises above and below ground
on transects suggests that tortoises below ground are undersampled during LDS. This
potential bias varies from year to year and may be a significant obstacle to accurate
assessment of tortoise populations.

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

Taylor Cotten

Stephen F. Austin State University, Nacogdoches, TX, United States

The Effects of Chinese Tallow (Sapium sebiferum) Leaf Litter on Four Species
of Anuran Tadpoles

East Texas contains an abundance of ephemeral and permanent forest pools that provide
breeding sites for resident anurans. Leaf litter that falls from the surrounding trees
enters these aquatic ecosystems. Anuran eggs and larvae that are found in these pools
are exposed to chemicals such as tannins, and any other water chemistry changes that
may be associated with the leaf disassociation. I tested the effects of deciduous leaf fall
from the invasive exotic tree Chinese tallow (Sapium sebiferum) on tadpole growth and
development within experimental mesocosms. I compared survival and rate of
development of four species of anuran larvae, Grey Tree Frogs (Hyla versicolor), Cajun
Chorus Frog (Pseudacris fouquettei), Gulf Coast Toad (Ollotis nebulifer), and the Southern
Leopard Frog (Lithobates sphenocephalus) exposed to Sapium leaf litter and that of two
native tree species, Acer rubrum (Red Maple), and Quercus michauxii (Swamp Chestnut
Oak). Tadpoles from the four species of anurans were placed in mesocoms containing
only water and either Sapium, Quercus, or Acer leaf litter. Preliminary results show that
tadpoles exposed to just Sapium leaf litter had decreased survivability, and differing
developmental rates then tadpoles exposed to the two native species of deciduous leaf
fall. This research is some of the first investigating the impacts of an exotic deciduous
tree species on amphibian larvae. With populations of amphibians in decline the
impacts of invasive plants on amphibians is an area requiring more attention.
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968 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009
Charles Cotton!, Dean Grubbs?, Toby Daly-Engel?, John Musick!

1Virginia Institute of Marine Science, Gloucester Point, VA, United States, 2Florida
State University Coastal and Marine Laboratory, St. Teresa, FL, United States,
33University of Hawaii at Manoa, Honolulu, HI, United States

Age, Growth and Reproduction of Squalus mitsukurii from Hawaiian Waters

The shortspine spurdog, Squalus mitsukurii, is a medium-sized dogfish with a
cosmopolitan, but patchy distribution throughout warm waters. This dogfish inhabits
continental and insular shelves and upper slopes, as well as seamounts and ridges,
usually in depths of 100-500 meters. This species is quite abundant around the
Hawaiian Islands, where fishing pressure is likely minimal. Specimens were collected
by demersal longlines, with sizes ranging from 39-cm to 101-cm for females and from 41-
cm to 71-cm for males. Ages were assigned by counting bands on the enamel caps of
both fin spines from 126 females and 30 males. Readability was similar between fin
spines for both sexes. Likewise, age estimates obtained from each fin spine were similar
for both sexes. However, sexual dimorphism of fin spines was noted, with male spines
being somewhat more difficult to interpret, due to a constriction of the enamel cap on
the anterior surface of each spine. Age estimates ranged from 3 to 25 years for females
and 2 to 15 years for males. Growth parameters were estimated using several growth
models. Spine morphometrics are also presented with growth model estimates. Age
validation was not performed, though it is inferred though other age validation studies
on a congener, S. acanthias. Observed fecundity, as well as maturity and maternity
ogives are also presented. Our results are compared with other studies of S. mitsukurii
from Pacific waters.

584 Poster Session I, Exhibit Hall, Friday 24 July 2009

Robert Cowen!, Cedric Guigand!, Gavriil Tsechpenakis!, Charles Cousin?, Adam
Greerl

University of Miami, Miami, FL, United States, 2Bellamare, LLC, San Diego, CA,
United States

Analysis of Fine Scale Larval Fish Distribution Using the In-Situ
Ichthyoplankton Imaging System (ISIIS)

One driving factor improving the resolution of oceanographic sampling has been the
observation of fine structure in the ocean. As sample resolution improves, the finer
patterns that are discovered lead to a better understanding (and new questions) about
dynamic processes in the ocean. To date, current technologies available for the study of
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many zooplankters remain limited in comparison to the spatial-temporal resolution and
data acquisition rate available for physical oceanographic measurements. To overcome
these challenges, we have built a towed, very high resolution digital imaging system
capable of sampling water volumes sufficient for accurate quantification of meso-
zooplankton in situ. The images are high quality, enabling clear identification of meso-
zooplankters (e.g. larvaceans, gelatinous zooplankters, chaetognaths, larval fish), often
to family or genus level. However, the efforts directed toward high speed and high-
resolution imaging have created a bottleneck in data analysis. To address this problem
we also have developed efficient algorithms for automated detection and recognition of
organisms using shape and texture information. A total of 76,956 full frame images,
representing a total imaged volume of 443 m?3, were manually scored for fish larvae from
the data collected offshore Long Key, Florida, USA, using ISIIS in a towed undulating
(tow-yo) fashion between the depths of 4 m and 40 m for 73 minutes. The results of the
manual classification are compared to the performance of the extraction and
classification algorithm. Further, scaling of observed patchiness of larval fish and
dominant zooplankters, as well as orientation to the surface, are presented.

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

Robert Cowen, Su Sponaugle, Joel Llopiz

University of Miami/RSMAS, Miami, FL, United States
Perception versus Reality: Does Larval Biology Differ with Latitude?

Advancements in the study of larval biology and ecology over the last two decades have
added tremendously to our knowledge of this important life stage. Research agendas,
dogma, and opportunities have structured the direction of this work, with some distinct
differences in outcomes appearing to emerge among high and low latitude studies.
However, the degree to which these latitudinal differences in early life history stages
reflect reality is unclear. With regard to larval biology studies, there has been a historic
emphasis on transport-related studies in the tropics, while studies in higher latitudes
often focus on predator-prey and growth-survival processes. Recently, however, an
increasing number of ‘cross-over’ studies have addressed aspects of larval fish growth,
feeding, condition, and survival in the lower latitudes. Similarly, recent work in
temperate regions is shedding light on the implications of larval dispersal and
population connectivity. Results of both of these types of studies in both of these general
regions are beginning to help us distinguish between real and perceived differences in
processes influencing population connectivity at different latitudes. We focus our
discussion on differences in physical and ecological factors (especially temperature and
trophic interactions) driving spatial and temporal patterns of larval condition and
survival as related to issues of connectivity.
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670 ELHS/LFC Hypoxia, Broadway 1&2, Sunday 26 July 2009
Kevin Craig

Florida State University, Tallahassee, FL, United States

Developing Mechanistic Links Between Hypoxia and Juvenile Finfish Bycatch
in the Gulf of Mexico

The Gulf of Mexico shelf experiences a large (up to 20,000 km?) area of hypoxic (< 2.0 mg
1Y) bottom water during summer. The shrimp fishery overlaps in time and space with
the area of severe hypoxia, but the effects of hypoxia on shrimp harvest and juvenile
finfish bycatch are not well known. We combined synoptic aerial and shipboard
surveys with fishery-independent monitoring data to address the hypothesis that
hypoxia-induced shifts in the spatial distribution of brown shrimp and juvenile finfishes
influence bycatch interactions with the commercial fishery. At local scales (10-50 km),
brown shrimp and juvenile finfishes had similar, low (< 2.0 mg 1) dissolved oxygen
avoidance thresholds and aggregated at short (<5 km) distances just beyond the edge of
the hypoxic zone. Overlap between shrimp and juvenile Atlantic croaker in the vicinity
of the hypoxic zone was scale-dependent, with the highest overlap occurring at spatial
scales similar to individual shrimp tows (<10 km). These effects at small spatial scales
were reflected in changes in patch size and spatial overlap of shrimp and croaker at the
shelfwide (>100 km) scale. Shrimpers also avoided hypoxia and focused fishing effort
near the edges of the hypoxic zone where both shrimp and juvenile finfishes densities
were high. These results suggest that behavioral avoidance of low oxygen and shifts in
the spatial distributions and overlap of target and bycatch species could lead to
enhanced fishing mortality on early life stages.

674 Poster Session I, Exhibit Hall, Friday 24 July 2009

Kevin Craig, Samantha Bosman
Florida State University, Tallahassee, FL, United States

Do Cownose Rays Prefer Habitats with Hypoxic Bottom Waters?

Mobile organisms generally avoid waters with low dissolved oxygen (DO) by moving
horizontally or vertically to alternative oxygenated habitats. Even so, some organisms
are found in low DO habitats, due either to constraints on their ability to avoid low DO
or tradeoffs involving exposure to low DO with other biotic and abiotic processes. We
investigated the response of cownose rays (Rhinoptera bonasus) to large-scale,
summertime hypoxia (dissolved oxygen < 2.0 mg 1) on the northwestern Gulf of Mexico
shelf. Fishery-independent trawl surveys throughout the northwestern Gulf indicated
that rays were most abundant in regions of the shelf influenced by the Mississippi River
plume, suggesting that shelfwide spatial distributions may be driven in part by regional
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variation in ocean productivity. Trawl and aerial surveys in a particular region of the
hypoxic zone indicated that rays selected habitats with low bottom DO but appeared to
occupy oxygenated waters from the surface to just above the hypoxic bottom layer.
While rays occupied the upper water column above hypoxic bottom waters, their diets
were comprised of a variety of benthic epifaunal and infaunal prey and were similar
between animals sampled in hypoxic versus normoxic habitats. Collectively these
results indicate that cownose rays preferentially use habitats with hypoxic bottom
waters, perhaps for benthic foraging. Because hypoxia coincides with the reproductive
period of cownose rays (May-July), effects of low DO on the spatial distribution and
foraging success of mature rays may lead to subsequent effects on next-generation early
life stages.

327 Poster Session I, Exhibit Hall, Friday 24 July 2009

Brian Crawford!, Caleb Hickman?, Thomas Luhring?

ISavannah River Ecology Lab, Aiken, SC, United States, 2Washington University in St.
Louis, St. Louis, MO, United States, 3University of Missouri, Columbia, MO, United
States

Chemosensory Responses of an Arcane Amphibian to Predators with
Different Feeding Strategies

Several organisms have developed remarkable sensory systems to detect the threat of
predation, which are usually based on visual, tactile, or chemical cues. In a system with
multiple predators, prey response to these senses should correlate to the perceived risk
of predation, which may account for predator size, recent diet, or foraging strategy
(generalist vs. specialist). Most studies have looked at differences in foraging strategies
from the predator's perspective, but prey response may also indicate the relative
importance of predators. Previous studies have found that amphibians, especially
salamanders, living in murky, aquatic habitats rely heavily on chemical cues. The
greater siren, Siren lacertina, is a permanently-aquatic salamander that inhabits sluggish
bodies of water throughout the Southeast United States and is prey of aquatic snakes.
To examine the greater siren's chemosensory abilities, we performed two experiments in
tandem where we recorded sirens' behavioral responses to chemical cues from specialist
and generalist snake predators, which were compared to responses to non-predator and
blank control stimuli. Sirens retreated faster and exhibited reversing movements away
from specialist and non-predator scents. They also responded with a unique behavior,
gill-flushing, to specialist cues only. However, we observed no behavioral responses to
generalist predator cues. These results indicate the greater siren's ability to use chemical
cues to distinguish between a specialist and generalist predator and respond differently
based on their perceived risk of predation.
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684 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

John A. Crawford!, William E. Peterman?, Andrew R. Kuhns3

ndiana University School of Medicine-TH, Terre Haute, IN, United States, 2University
of Missouri, Columbia, MO, United States, 3University of Illinois Institute of Natural
Resource Sustainability: Illinois Natural History Survey, Champaign, IL, United States

Assessing the Distribution of a Secretive Species Using Ecological Niche and
Cccupancy Models

One of the primary difficulties in protecting imperiled species is determining their
distribution and habitat use. We used ecological niche modeling (MaxEnt) along with
occupancy models to examine the distribution and status of Jefferson salamanders
(Ambystoma jeffersonianum), a threatened species in Illinois. Based on predictive maps
generated in MaxEnt, we sampled 55 ponds during the 2008 and 2009 breeding seasons.
Results through 2009 resulted in a good fit to the MaxEnt model (AUC=0.791, C.1.=0.642-
0.941), with 72% of ponds classified correctly by the model. MaxEnt values were
significantly different between ponds where Jefferson salamanders were present or
absent (F1,37= 10.723, p= 0.0023) but model discrimination was hindered by the presence
of predatory fish in some ponds with high probability values. When we removed ponds
with fish from the analysis, the overall model fit was substantially improved
(AUC=0.882, C.I.=0.761-1.00). We considered 17 models to estimate detection
probabilities and overall site occupancy using PRESENCE 2.0. The best fit model had
constant detection probabilities and predatory fish presence as a site covariate; further
elucidating the negative effect of predatory fish on salamander occupancy. The overall
estimate of proportion of sites occupied was 0.6267 with a probability of detection of
0.7192. Ecological niche modeling proved useful for quickly and efficiently identifying
areas to survey for rare species. Our surveys identified 29 new breeding ponds used by
Jefferson Salamanders and verified the continued presence of the species at four
historical localities.

839 Snake Conservation, Pavilion West, Monday 27 July 2009

Matthew Cross, James Gillingham

Central Michigan University, Mt. Pleasant, M1, United States

Responses of the Eastern Massasauga Rattlesnake (Sistrururs c. catenatus) to
Prescribed Fire in a Southwestern Michigan Wetland Prairies

The eastern massasauga rattlesnake (Sistrurus catenatus catenatus) is currently listed as
endangered in Canada and has been a candidate for listing under the U.S. Endangered
Species Act since 1999. Major threats to its existence are habitat destruction,
fragmentation, and individual persecution. Recently, land management has been
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targeted as one of the possible causes leading to the massasauga's decline, specifically
prescribed fires. This study examined how prescribed burns affect the snake's behavior
and habitat utilization. Eleven massasaugas were captured between 2 study sites and
implanted with radio transmitters. In the spring of 2008, a 6-ha burn was conducted on a
treatment plot that went over 5 radio-tagged massasaugas. Posts were set up around
snake locations so observers could monitor the fire's rate of spread and flame length.
The snakes were located immediately after the burn to determine mortality and record
behavioral changes. Mortality was observed for two of the five snakes. Snakes that
sought shelter survived and continued to follow normal movement patterns throughout
the rest of their active season. The snake's behavior and habitat utilization did not differ
between the treatment and control plots. These data suggest that massasaugas are a fire-
adapted species. Altering the type and timing of burns may prove to be beneficial for
this species. It is recommended that brush piles be placed away from potential or
known over-wintering sites or that they are burned at another time of year. More
monitoring is necessary to determine what long-term effects prescribed fires may have
on massasauga populations.

920 Herp Systematics, Pavilion West, Thursday 23 July 2009

David Cundall, Frances Irish, Douglas Grapski, Joseph Constentino

Lehigh University, Bethlehem, PA, United States

Drinking Homologies in Snakes: Another Window on Evolution

We compared drinking kinematics in 40 snake species representing 27 genera in 11
families. At least four distinct modes of drinking can be defined based on mandibular
movement, palatomaxillary movement, snout flexion and tongue use. Most pythons and
boas use very limited mandibular excursions but obvious tongue-sealing behavior in
which part of the tongue emerges in the lingual groove during the compressive phase of
drinking cycles. The same pattern is seen in the New World erycines. Old World
erycines show anteroposterior instead of mediolateral palatomaxillary movement.
Casarea dussumieri and Xenopeltis unicolor both display extraordinary flexion of the snout,
marked mandibular movement, and no visible tongue movement, unlike the clades they
are currently nested within on the basis of recent molecular analyses. Colubroid species
tested show various patterns but typically use no visible tongue movement, little or no
snout flexion, and varying degrees of mandible movement. Comparing kinematic
patterns to muscle activity in a few colubroid species suggests that drinking in non-
booid snakes may be based on a similar motor program. The unusual snout flexion in
Casarea and Xenopeltis could stem from a generalized pattern of dorsal constrictor
activity combined with a jointed or bendable maxilla. Tongue-sealing behavior in boas,
pythons, and erycines suggests the evolution of a novel motor program that differs from
that of all other snakes examined to date. Drinking mechanics may provide additional
evidence for evaluating higher-level relationships in squamates.
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964 Poster Session I, Exhibit Hall, Friday 24 July 2009
Paul Cupp

Eastern Kentucky University, Richmond, KY, United States

Kentucky Spring Salamanders, Gyrinophilus porphyriticus, Avoid Eastern
Garter Snake Odors

Northern spring salamanders, Gyrinophilus porphyriticus, were tested for the ability to
detect odors of the eastern garter snake, Thamnophis sirtalis, a species known to feed on
salamanders. Individual G. porphyriticus were placed into rectangular plastic chambers
(31 x 23 x 6 cm) containing two substrate choices. One substrate consisted of a moist
paper towel exposed to T. sirtalis odor for 24 hours.The other substrate was a moist
paper towel without T. sirfalis odor. Salamanders were released at the center of the
chambers and their positions were monitored for two hrs. G. porphyriticus exhibited
significant avoidance of T. sirtalis (N=12) substrates. The results suggest that G.
porphyriticus can detect odors of predatory snakes and thus may reduce their risk of
predation by avoiding sites with these odors.

124 Herp Ecology, Galleria North, Monday 27 July 2009

Annie Curtis
University of Rhode Island, Kingston, RI, United States

Modeling Detection Probabilities and Occupancy Estimates of Ambystomatid
Salamanders

Scientists now appreciate the statistical biases associated with assuming a species is
absent from a site, when in fact the species was present but not detected. To account for
false absences in detection histories, researchers must estimate interspecific variation in
detection probabilities (p) (the probability of detecting a species when actually present
during a single visit) for specific survey techniques. Biologists need to estimate detection
probabilities to correctly interpret the effects of biotic and abiotic parameters on
amphibian occupancy. From mid-May through July 2008, I conducted up to 9 dip net
surveys at 10-d intervals at 36 isolated ponds in Rhode Island. I assessed survey-specific
and site-specific factors affecting detection probabilities for two species, Ambystoma
maculatum and A. opacum. 1 then determined within-pond and landscape-scale factors
influencing each species' occupancy patterns. A. maculatum larvae reached peak
detection rates between mid June and mid July, while A. opacum detection rates declined
throughout the study. Water depth negatively affected detection probabilities of both
species, while cloud cover was positively associated with detection probabilities of A.
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maculatum. A. opacum displayed a quadratic relationship with water temperature.
Woody vegetation within the pond basin significantly diminished the detection
probability of A. maculatum. Occupancy probability estimates for both species exhibited
a negative relationship with road density and a positive relationship with pond depth
and canopy cover over a pond. Persistent emergent vegetation significantly enhanced
occupancy probability estimates of A. maculatum. After accounting for detection
probabilities, biologists can reliably evaluate habitat associations for management
purposes.

902 Poster Session III, Exhibit Hall, Sunday 26 July 2009; ASIH STORER
ICHTHYOLOGY AWARD

Judd Curtis

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

Identification of Wild versus Hatchery-reared Spotted Seatrout Using Otolith
Chemistry

The spotted seatrout, Cynoscion nebulosus, comprises an economically valuable
recreational fishery along the Texas coastline with over one million fish harvested
annually. Stock enhancement efforts from local hatcheries have attempted to
supplement wild populations to increase abundance and potential harvest of this
species. The efficacy of these efforts is obviously dependent upon survival of these
hatchery-reared fish once released into the wild. Although significant resources are
spent on stock enhancement, the fate of hatchery-reared fish is still largely unknown.
Otoliths represent a natural chemical tag and by using stable isotope analysis we can
track the fate of hatchery-reared fish and make inferences about their movement and
survivorship upon release into the wild. Juvenile spotted seatrout (25-40 mm) were
collected from four Texas bays and from three Texas hatcheries. Sagittal otoliths were
analyzed for stable isotopic compositions of 813C and 6'0O. Preliminary evidence
suggests that stable isotopes are a powerful tool for identifying natal origins of spotted
seatrout as we were able to assign wild fish to natal bay systems with 80 - 100% success.
These results will be combined with trace element otolith chemistry and genetic
analyses, thereby enhancing our ability to track the fate of hatchery-reared fish. These
data will provide managers with information needed to make decisions concerning the
better management of the Texas spotted seatrout fishery.
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285 Poster Session I, Exhibit Hall, Friday 24 July 2009

Theresa Dabruzzi, Wayne Bennett

University of West Florida, Pensacola, Fl, United States

Take My Breath Away...

Atlantic stingrays, Dasyatis sabina, exploit some of the most abiotically extreme aquatic
habitats known. These fish exhibit the highest thermal and salinity tolerance levels seen
in any elasmobranch tested to date. As shallow-water seagrass inhabitants, Atlantic
stingrays are almost certainly exposed to natural cycles of hypoxia as well. In our study
we will look at changes in gill morphology and hemoglobin levels as possible tactics
utilized by Atlantic stingrays to survive in capricious oxygen habitats. Gill remodeling,
i.e., increasing the surface area and/or number of gill lamellae, has been studied in
several teleosts as a means to cope with low oxygen environments, but currently no
studies have determined if elasmobranchs utilize this tactic. Hypoxic tolerance will be
recorded before and after stingrays are exposed to 30 days of cycling hypoxic conditions.
Gills from hypoxic (treated) and normoxic (control) fish will then be assessed to
determine if gill remodeling has taken place. In addition, blood hematocrit will be
estimated before and after hypoxia exposure to assess for changes in carrying capacity.
Data from our study may lead to a better understanding of why these fish are so
successful at exploiting shallow-water habitats.

267 ELHS/LFC General Ichthyology II, Broadway 1&2, Saturday 25 July 2009;
ELHS SALLY RICHARDSON AWARD

Evan D'Alessandro, Su Sponaugle

RSMAS/University of Miami, Miami, FL, United States

Spatio-Temporal Distribution and Growth of Larval Snapper (Lutjanidae)
along a Transect across the Straits of Florida

Snappers are one of the most economically important groups of fish in the western
Atlantic. Management of snappers is essential, however, very little is known about the
early life history of most species. Progress in this area has been hampered by the
difficulty involved in collecting and identifying young snapper larvae to species. In this
study morphological and molecular techniques were used to identify 1500 snapper
larvae collected during 23 monthly, ship-based paired multiple opening closing net and
environmental sampling system (MOCNESS) and neuston tows at 17 fixed stations
along a transect spanning the Straits of Florida (SOF; latitude 25.5° N) in 2003 and 2004.
All but 3% of larvae were successfully identified and species-specific abundance and
distribution data indicated that larvae of all species of snapper occurred from spring
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through fall with peak abundance during summer months and almost entirely in the
upper 50 m of the water column. Of the seven most abundant species (n > 100), only
Etelis oculatus was distributed evenly across the SOF. Rhomboplites aurorubens,
Pristipomoides aquilonaris, Lutjanus synagris, and Ocyurus chrysurus were all more
abundant on the west side of the SOF while Lutjanus apodus and Lutjanus analis were
more abundant on the east. Otolith-based growth analysis of the four most abundant
shallow water reef-associated snappers revealed a pattern of higher larval growth in the
western SOF, which was closely related to the distribution of their zooplankton prey.

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

Wasila Dahdul!, John Lundberg?

IDepartment of Biology, University of South Dakota, Vermillion, SD, United States,
2Department of Ichthyology, Academy of Natural Sciences, Philadelphia, Philadelphia,
PA, United States

Systematic Revision of the South American Catfishes of the Subgenus
Megalonema Eigenmann, 1912 (Siluriformes: Pimelodidae)

Species of the pimelodid catfish genus Megalonema are widely distributed in the major
freshwater drainages of South America and are characterized by flexible dorsal and
pectoral fin spines and elongate adipose fin. The nominotypical subgenus Megalonema
Eigenmann, 1912, is diagnosed by the distinctive anteroventrally notched opercle and
correspondingly fan-like and deep dorsal process of the interopercle. Subgenus
Megalonema also differs noticeably from subgenus Eretmomegalonema in possessing
plesiomorphic states: outer pelvic-fin rays not greatly elongated, anterior processes of
basipterygium not hypertrophied, and relatively few 9-15 gill rakers (vs. >17) on the first
branchial arch. The type species, Megalonema platycephalum, is notably variable across its
wide range in the Orinoco, Essequibo and Amazon basins. In particular, eastern
populations of M. platycephalum on the Brazilian and Guiana Shields have a markedly
larger eye size compared to western lowland populations. The subgenus includes two
additional valid species: M. platanum (Paranda basin), characterized by 15 gill rakers (vs.
<13 in M. platycephalum and M. psammium) on first branchial arch and short maxillary
barbels, and M. psammium (Maracaibo basin) characterized by long dorsal fin to adipose
fin distance. A principal components analysis revealed morphometric distinctiveness of
the three species of subgenus Megalonema. The nominal species M. pauciradiatum is a
junior subjective synonym of M. platycephalum. Megalonema (Perugia) argentina is
transferred to the genus Pinirampus and is questionably distinct from P. pirinampu.
Megalonema rhabdostigma Fowler is a synonym of Pimelodus ornatus.
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489 Poster Session I, Exhibit Hall, Friday 24 July 2009
Elizabeth Daly?, Toby Auth!, Richard Brodeur?, Bill Peterson?

ICooperative Institute for Marine Resources Studies, Oregon State University, Newport,
OR, United States, ?Estuarine and Ocean Ecology Program, Northwest Fisheries Science
Center, NOAA, Newport, OR, United States

Winter Ichthyoplankton Abundance: Predictor of Summer Prey Fields and
Ultimate Survival of Juvenile Salmon?

Summer diets of small coho and Chinook salmon are primarily made up of late-larval
and early-juvenile winter-spawning taxa such as rockfishes, sand lance, sculpins, and
smelts. Plankton and large trawl nets under-sample these salmon prey in the marine
environment, so we investigated whether fish larvae abundance estimates in the winter
and early spring could be used to create an index of food available to young salmon. We
examined winter (January-March) ichthyoplankton abundance estimates from the
Newport Oregon Hydrographic line (NH, 44° 39" N) from 1997-2008 as a potential
indicator of future feeding conditions for young salmon in the marine environment. The
relationship between the abundance of fish larvae in winter and subsequent coho
salmon survival based on the Oregon production index (OPI) was found to be highly
significant (r2 = 69.5, p = 0.0027). This relationship was not significant for Chinook
salmon but we are investigating other prey taxa and months for this species. Annual
winter larval fish composition and direct comparisons with juvenile salmon summer
diets will be made to test for overlap. Larval fishes have been shown to be a good
indicator of ocean conditions and we believe they can be a useful and cost-effective
performance indicator of future fish prey dynamics for juvenile salmon, and can provide
an early warning of major shifts in the availability of food resources and subsequent
effects on survival and returns of adult salmon.

481 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Toby Daly-Engell, Dean Grubbs?, Kevin Feldheim3, Brian Bowen?!, Robert
Toonen!

THawaii Institute of Marine Biology, Kaneohe, HI, United States, Florida State
University Coastal and Marine Laboratory, St. Teresa, FL, United States, 3Field
Museum's Pritzker Laboratory, Chicago, IL, United States

Beneficial or Unavoidable? Sexual Conflict Drives Low Multiple Paternity and
Genetic Diversity in the Shortspine Spurdog Shark (Squalus mitsukurii)

Causes of multiple paternity derive from ultimate evolutionary mechanisms driving a
proximate life-history strategy that promotes a polyandrous or polygynandrous mating
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system. The most frequently proposed benefit of multiple paternity is its potential for
maintaining population genetic diversity. Here we examine mechanisms responsible for
the evolution of a polyandrous mating system in sharks, in particular its role in the
reproductive strategy of the shortspine spurdog shark, Squalus mitsukurii. S. mitsukurii
has one of the longest reproductive intervals of any vertebrate, making it especially
vulnerable to overfishing. To estimate rate of multiple paternity and characterize
population structure of S. mitsukurii in Hawaii, we genotyped 27 litters using eight
microsatellite loci and sequenced 670 bp of the mitochondrial control region in 112
unrelated individuals collected throughout the Hawaiian Archipelago. Parsimony
analysis showed that S. mitsukurii in Hawaii are likely a single breeding population (K =
1), despite deep-water stratification between islands that exceeds the known depth
range of this species. Direct allele count and Bayesian approximation methods returned
concordant estimates of 11% multiple paternity in this population. Proximate causes
such as sexual conflict-driven mating avoidance and an asynchronous reproductive
cycle are likely responsible for the low rate of multiple paternity, the lowest observed in
any shark species. S. mitsukurii also has the lowest observed nucleotide diversity (&1 =
0.0010 + 0.0008). A correlation meta-analysis of published multiple paternity estimates
for sharks revealed that 40% of genetic diversity is explained by variation in rate of
multiple paternity.

992 Fish Behavior, Parlor ABC, Monday 27 July 2009

Kari Dammerman, Carolyn Bergstrom, David Tallmon

University of Alaska Southeast, Juneau, AK, United States

Substrate Color Preference and Adaptive Coloration in Two Populations of
Freshwater Coastrange Sculpin

Adaptive color change in fishes has long been of interest to biologists, but little is known
about how costly it is and if it is correlated with behavior. One adaptive consequence of
color change is that it enhances camouflage and therefore reduces detection by
predators. However, because color change is not instantaneous, movement by fish
among sediments of different color may affect how conspicuous they are to predators. In
addition, fish may choose sediments to which they are already matched in order to
avoid the cost of changing color. In the following study, we tested the hypothesis that
when given the choice, fish that were acclimated to a particular color would choose to
remain on that color. The experiment was conducted using two different stream
populations of Coastrange sculpin (Cottus aleuticus) from Glacier Bay National Park,
Alaska. Fish were acclimated to colors naturally occurring in their streams (dark tan,
light beige, red, or green) in a series of trials using pairs of colors to examine preference
for one or the other during a post-acclimation period. The mean and total visit times
spent on each color, relationship between stream population and color preference, and
total activity levels were quantified for each acclimation color. Results are discussed as a
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contribution to our understanding of the implications of color change in fishes and their
behavior in possible predation situations.

877 Fish Systematics, Pavilion East, Monday 27 July 2009

Alessio Datovo!, Flavio A. Bockmann!

ILaboratorio de Ictiologia de Ribeirdo Preto (LIRP), Universidade de Sao Paulo, FFCLRP,
PPG Biologia Comparada, Ribeirdo Preto/SP, Brazil, 2Laboratorio de Ictiologia de
Ribeirdo Preto (LIRP), Universidade de Sao Paulo, FFCLRP, PPG Biologia Comparada,
NSF/ACSI project, CNPq, Ribeirdo Preto/SP, Brazil

The Cheek Muscles of Trichomycterid Catfishes: Morphology and Phylogeny
(Siluriformes: Loricarioidea: Trichomycteridae)

A phylogenetic analysis of all major clades of Trichomycteridae was conducted using 36
terminal-taxa and 39 characters of cheek musculature. Two equally parsimonious
cladograms were obtained, both mostly agreeing with the current hypothesis of
trichomycterid intrarelationships, including the monophyly of the clade formed by
Copionodontinae and Trichogeninae, the basal most lineage of Trichomycteridae. The
monophyly of the clades formed by Glanapteryginae plus Sarcoglanidinae;
Stegophilinae plus Tridentinae plus Vandelliinae; and the assemblage comprising all of
these five subfamilies (TSVSG clade) were also confirmed and reinforced. However, one
of our findings - the monophyly of Trichomycterinae including Scleronema and Ituglanis -
is blatantly discordant with the mainstream hypothesis in which these genera are
successive sister-groups of the TSVSG clade, while all other trichomycterines would
compose a polytomy with the clade TSVSG + Scleronema + Ituglanis. We discovered a
new muscle that is exclusively found in all Trichomycterinae examined, including
Ituglanis and Scleronema. In addition, the previously proposed synapomorphies
supporting the relationships of Scleronema and Ituglanis with the TSVSG clade were
revised, revealing that they are either inconsistent or homoplastic. The hypothesis of a
monophyletic Trichomycterinae has a high impact to understanding of the evolution
and biogeography of the Trichomycteridae. Most of myological characters herein
surveyed are unreversed and homoplasy-free synapomorphies, with some of them
corroborating the monophyly of weakly-supported groups, such as Stegophilinae.
Particularly noticeable is the degree of modification in the cheek musculature of the
hematophagous Vandelliinae, that exhibit three new muscles unreported in any other
teleostean.
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867 Poster Session III, Exhibit Hall, Sunday 26 July 2009; NIA BEST
STUDENT POSTER

Alessio Datovo, Ricardo M. C. Castro

Laboratorio de Ictiologia de Ribeirio Preto (LIRP), Universidade de Sao Paulo, FFCLRP,
PPG Biologia Comparada, Ribeirao Preto/SP, Brazil

Cheek Musculature And Phylogenetic Relationships In Characidae
(Ostariophysi: Characiformes)

The family Characidae has one of the oldest and most complicated systematic histories
among Neotropical fishes. Its phylogenetic limits and interrelationships are still poorly
known, with the major part of its diversity currently placed under incertae sedis genera.
In our ongoing study of cheek musculature, based on 50 characiform terminal taxa
(mostly characids), we discovered potentially important features for the elucidation of
higher-level phylogenetic relationships of characids. An apparently large monophyletic
group, composed by all characids- except Agoniatinae and Iguanodectinae - and
possibly also Alestidae, share a peculiar condition of attachment of section A2f of
adductor mandibulae on suspensorium. Agoniates, which has been many times
hypothesized as a basal Characidae, also exhibits some distinctive features related to the
sections A20 and A3oa of adductor mandibulae also found in Acestrorhynchidae,
Cynodontidae, and Erythrinidae. Notwithstanding, the precise nature of the
phylogenetic relationships among these taxa is still not clear. Within our putatively
monophyletic group of characids (and, perhaps, alestids), at least four shared derived
myological characters, together to other skeletal ones, strongly support the proposition
of a monophyletic group comprising the scale-eaters Bryconexodon, Exodon, and
Roeboexodon. Additional myological evidences reinforce the previously hypothesized
monophyly of some subgroups of Characidae, such as the clade composed by Creagrutus
and Piabina. In addition, at least one still undescribed characid species, currently being
studied by the second author and collaborators, might eventually be considered as the
sister-group of the Creagrutus+Piabina clade due to their shared possession of two
uniquely derived conditions of their cranial muscles.
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718 Poster Session II, Exhibit Hall, Saturday 25 July 2009; ASIH STORER
HERPETOLOGY AWARD

Julian Davis

University of New Mexico, Albuquerque, NM, United States

A New Species of Anolis (Squamata: Iguania) Similar to Anolis fuscoauratus
from the Andes of Bolivia and Peru

Anolis fuscoauratus is a slim brownish-grey forest lizard that is widely distributed and
often abundant in Amazonia. The species has the largest range of any Anolis. It has
been reported in Panama, Colombia, Ecuador, Peru, Bolivia, Brazil, Venezuela,
Suriname, French Guiana, and Guyana. Populations of A. fuscoauratus display different
dewlap colors depending on locality. The differences in dewlap coloration, which are
consistent within populations, suggest A. fuscoauratus may be composed of multiple
evolutionary lineages, or species. We assess whether populations of A. fuscoauratus from
the Eastern Andes of Peru and Bolivia are a distinct species. We compared the
morphology of the putative new species to that of similar species of small Peruvian and
Bolivian anoles including A. fuscoauratus, A. trachyderma, A. chrysolepis, A. meridionalis,
and A. bombiceps. We found the new form to be distinct from each of these species and
describe this form as a new species.

698 Fish Systematics I, Grand Ballroom II, Thursday 23 July 2009; ASTH
STOYE AWARD GENERAL ICHTHYOLOGY

Matthew Davis

University of Kansas Natural History Museum and Biodiversity Research Center,
Lawrence, KS, United States

Integrating Molecular Evolution and Morphology to Study the Evolutionary
History of Deep Sea Character Adaptations of Lizardfishes and their Allies

The extreme habitats of the deep sea have produced fascinating evolutionary events
among the 2000 species of marine fishes that have invaded this realm. This study focuses
on one such lineage, the order Aulopiformes, which includes 43 genera and 220 species
of lizardfishes and their allies. Fish inhabiting the deep sea are subject to similar
selective pressures as a result of the extreme habitat; thus, convergent adaptations are
extremely common (e.g., tubular or greatly reduced eyes). Beyond photic adaptations
ranging from telescopic eyes to bioluminescence, aulopiforms have fascinated
ichthyologists because they are one of four teleostean clades that have independently
evolved simultaneous hermaphroditism, and are the only lineage where this
reproductive strategy has evolved in the deep sea. This study reexamines aulopiform
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relationships with molecular and morphological data to provide a robust phylogenetic
framework necessary for exploring character evolution of deep sea evolutionary
adaptations under a parsimony, likelihood, and Bayesian framework.

157 ELHS/LFC Ecology II/Condition, Broadway 1&2, Sunday 26 July 2009

Michael Davis

NOAA Fisheries, Newport, Oregon, United States

Reflex Impairment is an Index for Larval and Juvenile Fish Vitality and
Mortality Potential

Reflex impairment is a whole animal sign of stress that appears rapidly, can be easily
tested, and is correlated with reduced feeding and growth, impaired predator evasion,
and delayed mortality. Reflex actions are present in first-feeding larvae and are fixed
stereotypical responses (orientation, startle, optimotor) that can be repeatedly stimulated
by gravity, light, sound, or touch. A reflex action is scored as present (1) if strong and
obvious, or scored as absent (0) if weak or not apparent. Scores for several reflex actions
are totaled to calculate an index representing the proportion of reflex impairment in
individuals or populations. Present-absent scoring standardizes for the effects of
increased response strength in larger fish and allows for comparisons of condition
among fish sizes and ages. A three-step process can be used to validate reflex
impairment as an index for vitality and mortality potential. First, appropriate
reproducible reflex testing procedures are determined for control fish. Second,
experiments are conducted that expose fish to multiple stressor gradients of concern
(environmental, capture, handling, social) and then associated reflex impairment and
mortality outcomes (sublethal, morbid, lethal) are measured. Third, reflex impairment
and mortality (immediate and delayed) are correlated to produce RAMP (Reflex Action
Mortality Predictor) sigmoid curves that can then be used to predict fish vitality and
mortality potential in natural and human controlled ecosystems.
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827 General Ichthyology I, Pavilion East, Saturday 25 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Ryan Day

The University of Queensland, Brisbane, Queensland, Australia
Digestion in Stomachless Fishes with Diametric Diets

The lack of a stomach seems best defined from a digestive physiology perspective, as
digestive function is the key process in the definition of an alimentary organ's function.
The stomach is lacking in at least 28% of extant teleost families, and the diets of
stomachless fishes covers the spectrum, from micro-carnivores to herbivores and
piscivores. We assessed existing models for stomachless digestion and how they apply
to stomachless fishes with differing trophic habits. To develop our model, we chose the
halfbeak (Hemiramphidae: Beloniformes) and the needlefish (Belonidae: Beloniformes),
as these fishes are worldwide in distribution, occur in both fresh and marine
environments and have diets at the opposite ends of the trophic spectrum. Despite the
superficial similarity in gut morphology (presence of a pharyngeal jaw apparatus and a
short straight alimentary tract that lacks a stomach), we found that these fishes process
food very differently. Halfbeaks use a robust pharynx as a grinding mill, whereas
needlefish use their pharynx only to grasp prey and move it from the mouth into the
intestine. Once food is in the digestive tract, both fishes rely heavily on digestive enzyme
activity tailored to their diet, yet halfbeaks pass food rapidly while needlefish retain
their food in the posterior portion of the gut for extended periods. The differences in
these digestive mechanisms indicate that the current models for digestion in fishes
require revision in order to accurately illustrate the differences displayed in the diverse
assemblage of stomachless fishes.

549 AES Functional Morphology Symposium, Grand Ballroom II, Friday 24
July 2009

Mason Dean!, Adam Summers!

University of California, Irvine, CA, United States, and Friday Harbor Laboratories,
Friday Harbor, WA, United States

From Molecules to Jaws: Structural Hierarchy and Functional Morphology of
the Tessellated Skeleton of Cartilaginous Fishes

The complex, multi-tiered design of biomaterials lends them unequalled emergent
material properties; however, to understand the basis for these properties many
structural levels must be taken into account. This is increasingly possible for biologists
due to the growing accessibility of micro/nanoscale imaging and materials testing tools:
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we use a variety of high-resolution techniques to investigate the microstructure and
material properties of cartilaginous fish skeletons, in an effort to understand material-,
skeletal- and organismal-level performance. Endoskeletal elements of sharks and rays
are comprised of an uncalcified, hyaline cartilage-like core overlain by a thin layer of
mineralized hexagonal tiles (tesserae), often joined by intertesseral fibers. The
macroscopic spatial relationships of the tissue phases (unmineralized -cartilage,
mineralized cartilage, fibrous tissue) are well-known — endoskeletal tessellation is a
long-recognized synapomorphy of elasmobranch fishes— but the functional advantages
of a tessellated and purely cartilaginous skeleton have been unclear. The tesserae are a
necessary feature of a 'shelled' skeletal element that will grow and we have found
several places where “typical” morphologies are modified, such as high-stress or curved
regions of the skeleton. We also find that the micrometer-scale subunits of the skeleton
—the tesserae and uncalcified cartilage — have material properties comparable to
mammalian analogs, but when layered together, the resultant tissue is both stiff and
good at damping mechanical energy. Furthermore, our structure level mechanical
models suggest that the tessellated design helps to distribute bending stresses to the
“safest” regions of the skeleton: tesserae on the compressive side of the element.

233 Poster Session I, Exhibit Hall, Friday 24 July 2009

Bruno Alexandre de Franco, Fernando Fernandes Mendonca, Diogo Teruo
Hashimoto, Fabio Porto Foresti, Claudio Oliveira, Fausto Foresti

Universidade Estadual Paulista - Unesp, Sao Paulo, Brazil

Forensic Identification of the Guitarfish Species Rhinobatos horkelli,
Rhinobatos percellens and Zapteryx brevirostris Using Multiplex-PCR and
PCR-RFLP

Rays species Rhinobatos percellens, Rhinobatos horkelli and Zapterix brevirostris, known as
guitarfish, are commonly found inshore and can be captured by the use of a trawl net.
Recently, these species have been suffering sharp decreases in their populations. One of
the great impediments to the development of conservation plans is the lack of
information related to catches of each species. Gathering this information is made more
difficult by the fishermen's practice of removing parts of the animals before landing as
well as the morphological similarities found between the three species. In order to
address these issues, this work presents multiplex-PCR and PCR-RFLP protocols
developed to distinguish these species using their genetic characteristics. Both the
multiplex-PCR and PCR-RFLP methodologies provide low-cost, easy applicability and
contribute to a more refined compilation of fishing statistics. It is considered that the use
of this technique will help in the development of plans for sustainable exploitation, as
well as compliance with species protection laws. Additionally, these techniques can
identify samples that have been processed and prepared for sale. Also permits the
evaluating of the genetic status of individuals in population and provide information to
subsidize conservation plans. Financed by FAPESP
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1035 Storm Symposium, Pavilion West, Friday 24 July 2009

Douglas DeGross, Stevan J. Arnold

Watershed Sciences, Corvallis, OR, United States

Isolating Contact Zones and Identifying Populations Between the Closely
Related Species the Del Norte (Plethodon elongatus) and Siskiyou Mountains
(P. stormi) Salamanders

The systematic relationship of Plethodon elongatus and P. stormi has been controversial
for decades despite allozyme analysis and recent sequencing of mitochondrial genes.
The use of highly variable nuclear (microsatellite) markers to provide additional
perspective on the relationship of these two species reveals limited gene flow between P.
elongatus and P. stormi at a contact zone in western Siskiyou County, California, USA.
These results agree with the evolutionary picture drawn from previous allozyme and
mtDNA analyses. These species have apparently been geographically separated and
have recently come back into contact in the vicinity of Happy Camp and Seiad Valley,
California.

556 Lizard Ecology, Pavilion East, Friday 24 July 2009

Jennifer Deitloff, John Steffen, Craig Guyer

Auburn University, Auburn, AL, United States

Understanding Biodiversity of Ground Anoles in Costa Rica

Previous research has suggested geographic species delineation for Norops humilis from
the northern regions of Costa Rica and Nicaragua versus populations in the southern
regions of Costa Rica and Panama (N. quaggulus). Evidence presented for this separation
is primarily based on hemipenal morphology of very few individuals throughout the
geographic range of these species. We hypothesized that, if N. humilis and N. quaggulus
are indeed different species, evidence of this separation will be found by examining
differences in head morphology, hemipenal morphology, and/or dewlap color from a
greater sample of individuals throughout Costa Rica, especially from the area where the
ranges of these two species abut. We found that N. humilis and N. quaggulus do not
significantly differ in head morphology; however, there is a general geographic change
in head morphology where distance between locations is correlated with shape
difference. In addition, hemipenal morphology is variable, but not exclusively associated
with the proposed species differences. These two proposed species seem to overlap in
several morphological characteristics that may be important to maintain reproductive
barriers. We suggest that molecular phylogenetic techniques may be the best source of
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evidence for conspecifity or division between N. humilis and N. quaggulus. Further
research would be needed to determine how species boundaries are maintained if these
are two different species.

557 Poster Session I, Exhibit Hall, Friday 24 July 2009

Jennifer Deitloff, John Steffen, David Laurencio, Craig Guyer
Auburn University, Auburn, AL, United States

Morphological Description of Aquatic Anoles from Costa Rica Using Shape
and Color

Typical morphological descriptions of anole species consist of scale counts and distance
measurements. However, more powerful tools to compare shape of organisms have
been developed in recent years. Geometric morphometric analyses allow comparisons of
shape within populations or species when differences are small. In addition, color
comparisons have, in the past, been made qualitatively using color swatches or
subjective color scales. Color can now be quantitatively compared using spectrometry.
Furthermore, spectrometry allows the examination of ultraviolet color which is reflected
and perceived by many organisms, including lizards. We wused geometric
morphometrics to examine head shape, body shape, and limb shape of aquatic anoles in
Costa Rica, Norops oxylophus and N. aquaticus. In addition, we compared dewlap colors
using spectrometry. Differences between species are discussed. We suggest that species
comparisons continue to use these quantitative tools.

693 Fish Genetics I, Pavilion East, Thursday 23 July 2009; ASIH STOYE
AWARD GENETICS, DEVELOPMENT & MORPHOLOGY

Anna Belia De Los Santos

Department of Biology, Saint Louis University, St. Louis, MO, United States

Genetic Structure of the Undescribed Mexican Native Trout: An Assessment
with Microsatellite Loci

High elevation rivers of the northern portion of the Sierra Madre Occidental (SMO),
Mexico, contain a high diversity of native salmonids, commonly recognized as Mexican
trout and members of the genus Oncorhynchus. In Mexico there are two species formally
described: O. mykiss nelsoni in northern Baja California, and O. chrysogaster from the
rivers Fuerte, Culiacan and Sinaloa in the SMO. However, most of the trout diversity
discovered by the binational group Truchas Mexicanas over the past decade remains
undescribed. Until only recently there have been limited data synthesized regarding
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their delimitation. Previous analyses of 748 individuals of Mexican trout with 11
microsatellites markers from the rivers in the states of Baja California, Durango,
Chihuahua and Sinaloa, Mexico, supported the existence of at least seven taxonomic
units  (Guzman/Yaqui-Bavispe, = Yaqui-Sirupa/Mayo, North  Conchos, San
Lorenzo/Piaxtla, Acaponeta/Baluarte/Presidio, one unique group in La Sidra of the San
Lorenzo basin, and a group from Arroyo Aparique of the Rio Fuerte). All of these
groupings were genetically distinct from the described trout (O. mykiss nelsoni and O.
chrysogaster) and the exotic hatchery rainbow trout. These results will be discussed,
along with evidence for two new taxomonic units recently discovered in the rivers
Conchos, Fuerte and Sinaloa.

832 General Ichthyology I, Pavilion East, Saturday 25 July 2009

Naomi Delventhal

University of Manitoba, MB, Canada

What I Found in Kolkata: A Trip to the Zoological Survey of India Type
Collections

The ichthyological collections of the Zoological Survey of India (ZSI) in Kolkata
originally included type material (holotypes, syntypes and paratypes) of more than 900
species of South Asian fishes deposited most significantly from the late 19th through
mid 20t century. Some of those species are known to have additional type material
deposited in foreign museums (especially in Europe and North American), but in many
cases the only known material is in the ZSI type collection. Unfortunately, in the past 30
years very few outside ichthyologists have taken the trip to examine these types or even
determine their condition or continued existence. This has been due in part to difficulties
in corresponding with ZSI staff and the logistics of getting to Kolkata. In Dec 2007, I
visited ZSI for two weeks for the purpose of examining the types of 21 species, mostly
gobies. Of these types, I was able to examine 13 lots, although 3 were in poor condition.
One lot was apparently extant but misplaced, and the remaining 7 lost or destroyed.
Although the working conditions and bureaucratic processes at the ZSI are not like
those most ichthyologists have come to expect in a major museum, with a little extra
preparation and patience it is possible to work successfully within the system.
Ichthyologists planning a trip to the ZSI should be prepared for situations that may be
every bit as challenging - and rewarding - as a field collection trip.
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487 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009

Mario de Pinna

Museu de Zoologia da Universidade de Sao Paulo, Sao Paulo-SP, Brazil

Diversity and Evolution of Vampire Catfishes: a Taxonomic Review and
Phylogenetic Analysis of Subfamily Vandelliinae (Siluriformes,
Trichomycteridae)

Parasitic catfishes of the trichomycterid subfamily Vandelliinae feed exclusively on
blood when adults, being the only strictly hematophagous vertebrates in addition to
vampire bats. They are also famous for their occasional, and apparently accidental,
penetration of human urethras. Despite their biological interest, vandelliines are poorly
known on all aspects. A taxonomic review, based on most of the material available and
including several recently-made collections, shows that the subfamily was so far one of
the least-known groups of vertebrates. A total of 31 vandelliine species are recognized,
22 of which are new. The species are diagnosed on the basis of traditional as well as new
characters, including SEM observations. Their geographical distribution is also plotted.
The rather confusing taxonomic and nomenclatural situation of the Vandelliinae is
untangled in detail, on the basis of examination of nearly all available type material.
Members of Vandeliinae display extraordinary anatomical modifications, mostly related
to their unusual feeding habits, a number of which are unique among bony fishes. Some
of those suggest the existence of remarkable adaptations, yet unstudied, in other levels
of biological phenomena. Vandelliines also undergo metamorphosis in late ontogeny,
associated with the onset of hematophagy. 140 morphological characters are analyzed
by parsimony to generate a hypothesis of relationships among species of Vandelliinae.
Those results form the basis for a redefinition of generic limits and a new classification.
Five monophyletic genera are recognized, including one new. The phylogenetic
hypothesis elucidates several features of the evolution of the peculiar adaptations,
structure and habits of vandelliines.

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

Kevin de Queiroz

National Museum of Natural History, Smithsonian Institution, Washington, DC,
United States

Darwin and the Tree of Life

Charles Darwin (1809-1882) was largely responsible for the widespread acceptance of
the idea that diverse life forms are related thorough common ancestry. He
accomplished this feat both by marshaling numerous lines of corroborating evidence
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and by identifying an incontrovertible mechanism of evolutionary change. In the Origin
of Species, Darwin (1959) used both a branching diagram and a metaphor of a great living
tree to represent what we now call phylogeny-the history of descent with modification
from common ancestors. This conceptualization and representation of phylogeny as a
branching process is the basis for our now common reference to the "tree of life." In the
post-Darwinian era, the idea of common descent has itself been transformed, from an
explanation for previously recognized phenomena into a first principle from which new
concepts and methods are derived. Similarly, the tree has been transformed from a
descriptive metaphor into a fundamental model that now underlies a vast body of
biological research. One hundred fifty years after the publication of the Origin of Species,
biologists have developed sophisticated methods for inferring evolutionary trees
(especially branching events and character transformations) and for using those trees to
address questions in a diversity of fields, from morphology and physiology to molecular
biology and genomics, and even applied fields such as forensics and medicine. From so
simple a beginning (the branching diagram in Darwin's first transmutation notebook)
endless forms of tree-based approaches, principles, concepts, methods, and particularly
applications have been, and are being, evolved.

901 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Carlos David de Santana, William G. R. Crampton

University of Central Florida, Orlando, FL, United States

Neotropical Electric Knifefishes of the Genus
Ostariophysi, Gymnotiformes): Mo

of Brachyhypopomus
ibed. An analysis of ninety-five

rnarchus + Racenisia.

147



66 Fish Systematics, Pavilion East, Monday 27 July 2009
Carlos David de Santanal, Richard P. Vari2

TUniversity of Central Florida, Orlando, FL, United States, 2National Museum of
Natural History, Washington, DC, United States

Phylogenetic and Taxonomic Studies of the Electric Fishes of the Genus
Sternarchorhynchus (Teleostei, Ostariophysi, Gymnotiformes): Diversity,
Asymmetric Divergence, Key Innovation, and Adaptive Radiation

Electric knifefishes of the genus Sternarchorhynchus are tube-snouted, elongate, distinctly
laterally compressed fishes. Species in the genus are moderate-sized predators of benthic
invertebrates living from the Rio Orinoco basin in Venezuela and Colombia south
through the rivers of the Gulanas and the Amazon basin to the upper Rio Parana in the

ide Sternarchorhynchus a competitive advantage over other

pteronotidae and account for the species diversity of the genus in

ical rivers. Adaptive radiation in Sternarchorhynchus is analyzed. The

convergence in elongation of snout between Sternarchorhynchus and Campylomormyrus

(Mormyriformes) from Africa, the two genera among freshwater fishes known to
possess grasp-suction feeding, is discussed.

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

Shannon DeVaney

Natural History Museum of Los Angeles County, Los Angeles, CA, United States
Phylogeny of Elopomorpha Based on Nuclear and Mitochondrial DNA

The clade Elopomorpha is composed of the bonefishes, ladyfishes, eels, and their allies.
Adult elopomorphs vary enormously in body plan and ecology, but they are united
based on the presence of a leptocephalus larval stage. Some authors, however, argue

148



that the leptocephalus may be plesiomorphic and Elopomorpha may not be
monophyletic. Furthermore, the relationships of elopomorph taxa (whether
monophyletic or not) to other lower teleosts has been the subject of some debate. The
object of the present study is twofold: first, to test the monophyly of Elopomorpha;
second, to examine the relationships of elopomorph fishes to other extant lower teleost
groups. Taxon sampling for this study includes 40 species, 17 of which are elopomorphs;
the remaining taxa are other lower teleosts with Amia calva the designated outgroup. The
character set includes DNA sequence data from four nuclear genes: the recombination
activating gene RAG1, the zinc finger protein gene ZIC1, the ectodermal neural cortex
gene ENC1, and the myosin heavy chain gene MYH6; and one mitochondrial gene: the
cytochrome oxidase gene COI Phylogenetic inference was performed using three
different methods: parsimony, maximum likelihood, and Bayesian inference.

766 Herp Genetics, Galleria North, Saturday 25 July 2009

Tom Devitt
University of California, Berkeley, CA, United States

Simultaneous Analysis of Interindividual Spatial and Genetic Data from a
Hybrid Zone Between Terminal Forms of the Salamander Ring Species
Ensatina eschscholtzii

The plethodontid salamander Ensatina eschscholtzii has featured prominently in
evolutionary biology because it represents one of the few examples of a ring species.
Previous conclusions that the terminal forms (E. e. eschscholtzii and E. e. klauberi) are
reproductively isolated are paramount to the ring species interpretation, and to
unresolved debates about species boundaries in this complex. Although previous
studies have been sufficient to document variation in rates of hybridization across the
four contact zones between the terminal forms, more detailed genetic analyses are
needed to understand the nature and extent of reproductive isolation at the end of the
ring. Here, I report on the joint analysis of interindividual spatial and genetic data from
one of these contact zones (Palomar Mountain, San Diego County, California, USA),
using multilocus genotypes from georeferenced individuals to detect and characterize
patterns of spatial genetic structure, with an emphasis on identifying and locating
genetic discontinuities.
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763 Poster Session I, Exhibit Hall, Friday 24 July 2009

Anna Deyle, Henry Mushinsky, Earl McCoy
University of South Florida, Tampa, FL, United States

Anuran Species Composition in Urban and Natural Cypress Dome Wetlands
of Florida

From May to September of 2007 and 2008 we collected frog call data from cypress dome
wetlands in south west Florida. The study purpose was to determine if differences exist
in anuran species composition at cypress domes in urban sites when compared to those
at natural sites. We sampled four domes each at four natural sites and one semi-urban
site and three domes each at two highly urban sites. Each dome was visited one night
every two weeks during the study period. We listened at the edge of the dome for five
minutes and recorded all anuran species heard within the dome during that time. No
species that were heard at the natural sites during the two years were not also heard at
the semi-urban site. Three species, Bufo quercicus, Hyla gratiosa, and Pseudacris ocularis,
were heard at the natural sites in both years but were not heard at either of the highly
urban sites. Two additional species, Hyla femoralis and Acris gryllus, were absent both
years from one highly urban site but were present in one of the years at the other highly
urban site. The absence of these five species from the highly urban sites likely reflects a
lack of suitable habitat in the areas surrounding the cypress domes and/or the increased
presence of the invasive hylid Osteopilus septentrionalis in urban areas, as the presence of
this species has been shown to harm native hylids.

254 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Amelia Diaz de Pascual, Javier Garcia, Andrés Mora, Sayuri Kiyota, Moises
Escalona

Universidad de Los Andes, Mérida, Venezuela

Contributions on the Natural History of the Salamanders in the Andes of
Venezuela

Terrestrial salamanders (Bolitoglossa orestes and B. spongai) were study in the Andean of
Mérida from June-August 2008, from 2000 to 2500 m of altitude. Animals were hand
collected by raking through leaf litter, along logs and under rocks. Snout-vent length
was measured to the nearest 0.1mm (SVL) of all specimens and dissected to determine
sex and reproductive condition. Ovarian follicles were removed and its number was
recordered and diameters were measured (mm). Testis surface (length and width) were
recorded (mm). Stomach contents were separated and identified with. Specimens were
placed in the herpetological collection of the Universidad de Los Andes. Refuges sites
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were associated with moist leaf litter, mats of mosses, lichen and rocks. Salamanders
were also frequently found underground in root channels and old woods. Soil
invertebrate including pseudo scorpions, spiders, acari, adult and larval beetles, and
isopods were the most common prey items recovered. From eleven adult specimens;
females are larger than males (B. orestes 101.24 mm: 70.81mm) and B. spongai were
(103mm:82mm). B. orestes females (3) had 165 (Meant SE) enlarged and convoluted
oviducts containing two egg rows of 1.51+£0.21mm. A female of B. spongai with enlarged
and convoluted oviducts had 21 large yellow yolk-filled adherent eggs (1.7+0.54mm)
rather than stranded. Two males of the same species had whitish enlarged testis
(11.96£1.13mm). Juveniles were found in groups of two to three associated with females.
Although our data are limited; this is the first observation of salamander natural history
in the cloud forests of Venezuela.

622 Poster Session I, Exhibit Hall, Friday 24 July 2009

Eric Dichter!, Scott Boback!, Hemlata Mistry!

IDickinson College, Carlisle, PA, United States, 2Widener University, Chester, PA,
United States

Embryonic Jaw Development in the African House Snake (Lamprophis
fuliginosus)

Evolutionary developmental biology is a rapidly emerging field of research in recent
years. One area of particular interest to ecologists is the study of the developmental
mechanisms responsible for phenotypic divergence. Previous research has
demonstrated that populations of boas (Boa constrictor) occurring on islands off the coast
of Belize exhibit divergent head morphologies (e.g., longer jaws) compared to
populations on the adjacent mainland. These island populations forage exclusively on
passerine birds whereas those on the mainland have a more varied diet that includes
much larger prey. Therefore, these head shape differences are likely important factors in
the success of these populations, yet we currently do not understand how these
phenotypes are produced. As a first step towards understanding the developmental
mechanisms behind these divergent phenotypes, we have created a staging series for the
embryonic development for Lamprophis fuliginosus, the African House Snake. In this
study, we describe the external morphology of L. fuliginosus embryos, characterizing the
development into specific developmental stages. We also describe preliminary
experiments to determine the spatial and temporal expression profiles of candidate
genes responsible for pattern formation in the developing jaw of L. fuliginosus embryos.
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576 Fish Systematics I, Grand Ballroom II, Thursday 23 July 2009

Casey B. Dillman!, Richard L. Mayden!, Anna L. George?, Anna Belia De Los
Santos Camarillo!, Héctor Espinosa-Pérez?, Francisco Garcia De Le6n*, Bernard
R. Kuhajda?®, Joseph R. Tomelleri®, David L. Propst’, James E. Brooks?

ISaint Louis University, St. Louis, MO, United States, >Tennessee Aquarium,
Chattanooga, TN, United States, 3Instituto de Biologia, Universidad Nacional Auténoma
de Meéxico, D.F., México, Mexico, *Centro de Investigaciones Biologicas del Noroeste, La
Paz, México, Mexico, >University of Alabama, Tuscaloosa, AL, United States, *Cimarron
Trading, Leawood, KS, United States, ’New Mexico Department of Game and Fish,
Santa Fe, NM, United States, 8U. S. Fish and Wildlife Services, Albuquerque, NM,
United States

Overlooked Utility of mtDNA Sequence Data in Native Trout? Insights from
the Native Fauna From Mexico

Resident freshwater trout of genus Oncorhynchus (Teleostei: Salmonidae) form a
significant component of biodiversity in streams, rivers and lakes of western North
America. While trout from the western United States and Canada have received
extensive systematic and population genetic investigation, the full range of diversity
from native trout endemic to the Sierra Madre Occidental (SMO) of northern Mexico has
arguably received less study. It is only recently that this native diversity has started
receiving the necessary, in depth, investigation for proposing systematic relationships
and understanding population history. In this study we present the first phylogenetic
hypothesis for this native fauna based on mtDNA sequence data from two loci. We
place the recovered lineages in a geographic context and use these hypotheses for
understanding the native diversity. Stocking of non-native Oncorhynchus threatens this
fauna with imminent peril and a consortium of biologists from Mexico and the US are
diligently working to inform governmental agencies such that information-based
management of the native trout occurs. Though hypotheses based solely on mtDNA
sequences suffer several drawbacks, they do provide excellent opportunity for
preliminary investigations into the history of a fauna.
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591 Poster Session I, Exhibit Hall, Friday 24 July 2009; ELHS BLAXTER
AWARD

Ruth DiMarial, Jessica Millerl, Thomas Hurst?

IHatfield Marine Science Center, Oregon State University, Newport, OR, United States,
2AFSC, NOAA-NMEFS, Newport, OR, United States

Temperature and Growth Rate Effects on Otolith Elemental Composition of
Larval Pacific Cod, Gadus macrocephalus

Variation of some elements in otoliths can reflect variation in water chemistry. However,
fish physiology and environmental conditions can also influence otolith elemental
composition. Greater understanding of the mechanisms regulating otolith elemental
chemistry will improve field data interpretations. We examined temperature and
growth rate effects on the otolith elemental composition of larval Pacific cod, Gadus
macrocephalus. Immediately after hatching, larvae were acclimated to 2C, 5C and 8C and
reared for 38-51 days in three replicate tanks at each temperature. Experimental water
concentrations (Mg, Ca, Zn, Sr and Ba) were measured to determine partition
coefficients (DMe). Using laser ablation inductively coupled plasma-mass spectrometry
(LA ICP-MS), otolith concentrations of Li, Mg, Ca, Mn, Zn, Sr and Ba were examined. Li
and Zn otolith concentrations were near detection limits and were excluded from
subsequent analyses. Experimental otolith growth was located between the primordia,
as identified by Mn-enrichment, and the otolith’s outer edge. Water elemental
concentrations did not differ among temperature treatments or tanks. Temperature and
growth rate effects on partition coefficients varied among elements. DSr decreased with
increasing temperature, but within temperature treatments DSr was inversely related to
otolith and fish growth rates at 2C and showed no relationship at 5C and 8C. DBa
showed similar trends as DSr. DMg was elevated at the highest acclimation temperature
and showed no effects from otolith and fish growth rates within temperature treatments.
Understanding variable relationships among otolith elemental signatures,
environmental conditions, and fish physiology can improve the accuracy of
reconstructions and interpretations of field data.
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306 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

Lynda Dirk!, Lawrence Glenn?, David Anderson?

Florida Atlantic University, Boca Raton, United States, 2South Florida Water
Management District, West Palm Beach, United States

Influence of Restoration on the Food Web of the Kissimmee River: Stable
Isotopes and Diet Analysis

Stable isotope analysis is used to evaluate trophic response to changing ecosystems,
whether seasonal or due to external factors. This is possible because of the natural
differences in stable isotope ratios of various ecosystem components. In a changing
ecosystem such as the Kissimmee River, where the landscape is changing so
dramatically due to restoration efforts, it is important to understand the shifts that are
occurring throughout the food web. Stable isotope analysis allows for an overview of
any shifts that occur to the energy flow and trophic levels due to seasonal and landscape
level alterations. Sampling will be conducted in three areas of the Kissimmee River: the
control (unrestored), impact (to be restored), and a projected site (restored). Individuals
form five trophic level representative species will be collected from each pool during
each wet and dry season, for two years. Both muscle and liver tissue samples will be
collected, as well as stomach contents and otoliths for age and diet analysis. Various
sources of carbon in the system must also be analyzed for their §*S, §°N and &3C
signatures, including particulate organic matter (POM) and precipitated dissolved
inorganic carbon (DIC), submerged vegetation, C; and C; vegetation, epiphyton,
filamentous green algae and detritus. Invertebrate prey items will also be collected for
analysis. Samples will be analyzed with a continuous-flow analysis system consisting of
an elemental analyzer interfaced to a mass spectrometer.

235 AES GRUBER AWARD II, Parlor ABC, Friday 24 July 2009

Valentina Di Santo, Wayne Bennett
University of West Florida, Pensacola, FL, United States

Effects of Thermotaxis on Digestion Efficiency in Two Elasmobranchs

Recent telemetry and laboratory studies have shown that some rays and sharks feed in
warmer water, but rest in cooler waters. Thermoregulatory behavior has been suggested
as a means for elasmobranch fishes to improve the efficiency of metabolic processes such
as digestion. For shuttling to be effective, however, temperature mediated movements
must affect absorption and evacuation rates differently - a result that, to date, has never
been empirically demonstrated. In this study, the post-feeding thermotaxis hypothesis
was tested in the laboratory using two elasmobranch species, the Atlantic stingray
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(Dasyatis sabina) which inhabits thermally variable environments, and the whitespotted
bamboo shark (Chiloscyllium plagiosum), a stenothermic fish living on thermally stable
Indo-Pacific reefs. Experiments at temperatures similar to those experienced in nature
reveled that temperature change had no significant effect on bamboo shark absorption
(p=0.560) or evacuation rates (p=0.982), suggesting that sharks inhabiting thermally
stable environments may lack the ability to exploit temperature differences as a means
to improve digestion efficiency. On the other hand, Atlantic stingrays showed
significantly lower evacuation (p<0.001) and absorption (p=0.035) rates at lower
temperatures. The relative decrease was greatest for evacuation, however, resulting in a
significant increase in total absorption (p<0.001), i.e., although absorption per minute
decreased, slower evacuation allowed the food to remain in contact with the ileum
longer, resulting in an overall increase in absorption. These data suggest that Atlantic
stingray may benefit from using shuttling behavior to exploit thermal variability in their
environment thereby maximizing energetic uptake.

246 Poster Session I, Exhibit Hall, Friday 24 July 2009; AES CARRIER AWARD

Valentina Di Santo, Wayne Bennett

University Of West Florida, Pensacola, FL, United States

Temperature Effect on Resting Routine Metabolic Rates of Two Benthic
Elasmobranchs

The capacity of two benthic elasmobranchs to enhance metabolic efficiency by exploiting
thermal variability was examined. The Atlantic stingray, Dasyatis sabina, inhabits a wide
range of coastal and estuarine habitats where it experiences large annual as well as daily
temperature fluctuations. Conversely, the whitespotted bamboo shark, Chiloscyllium
plagiosum, lives in thermally stable Indo-Pacific waters. We used flow-through
respirometry to test the effect of acute temperature change on resting routine metabolic
rates of Atlantic stingrays (n=7) and whitespotted bamboo sharks (n=7) kept under a
fluctuating temperature regime. Atlantic stingrays and whitespotted bamboo sharks
showed a temperature sensitivity (Qio) of 2.10 (21 - 31°C) and 2.08 (20 - 28 °C),
respectively. Not surprisingly, oxygen consumption (MO) increased in both species as
temperature was increased. Acute increases in metabolic uptake may be useful during
some activities such as foraging; however, further studies are needed to better
understand how temperature variation may affect behavior of fishes in nature.
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22 Amphibian Ecology I, Pavilion West, Saturday 25 July 2009; ASIH STOYE
AWARD ECOLOGY & ETHOLOGY

Christopher Distel

Miami University, Oxford, OH, United States

Effects of Sublethal Pesticide Exposure and Larval Competitors on Multiple
Life Stages in Two Pond-Breeding Anurans

In the face of rapid worldwide declines, understanding mechanisms to slow amphibian
loss is crucial. We sought to determine whether pesticides can detrimentally affect
amphibian communities by changing competitive interactions between tadpole
species. We addressed the effects of sublethal levels of carbaryl, a short-lived insecticide,
on competition among larval American toads (Bufo [=Anaxyrus] americanus) and
Northern leopard frogs (Rana [=Lithobates] pipiens) using mesocosms. Carbaryl
differentially affected these two species. Toad survival increased from exposure in the
presence of heterospecifics, while leopard frog survival was unaffected. Toads and
leopard frogs were subsequently reared in terrestrial pens to look at the effects of
aquatic treatments on overwinter survival and growth. Carbaryl affected the life
histories of these species in different and unexpected ways. Population-level effects
cannot be predicted by following one life stage alone.

261 Poster Session 111, Exhibit Hall, Sunday 26 July 2009; ASIH STORER
HERPETOLOGY AWARD

Christopher Distel

Miami University, Oxford, OH, United States

Priority Effects for Larval Anurans are Changed by the Insecticide Carbaryl

Sublethal pesticide exposure hasbeen linked with amphibian declines, but no
mechanism has yet been described. We tested for the effects of the short-lived
insecticide carbaryl and its interaction with priority effects on pond communities
containing American toads and northern leopard frogs. Green frogs were added to each
community type later in the season after the insecticide had degraded. Priority effects
were observed on mean tadpole survival, mass, larval period, and pond biomass for
toads and leopard frogs, but there were few interactions with carbaryl. Carbaryl
exposure generally had negative effects on toads and positive effects on leopard frogs.
Priority effects were observed on developmental stage at the end of the experiment and
biomass for green frogs. Additionally, carbaryl changed priority effects in this species
on mean survival, stage, and biomass. This study demonstrated that (1) interactions of
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biotic and abiotic stressors do not affect all anuran species equally, and (2) short-lived
pesticides can have lasting effects on aquatic communities.

904 Herp Ecology, Galleria North, Monday 27 July 2009

Laura Dixon, Charles Dieter
South Dakota State University, Brookings, SD, United States

False Map, Spiny Softshell and Smooth Softshell Turtle Nest and Nest-site
Habitat Characteristics Along the Lower Stretch of the Missouri National
Recreation River in South Dakota

Little is known about the ecology and reproductive habits of turtles in South Dakota.
The spiny softshell (Apalone spinifera) and smooth softshell (A. mutica) are listed as
species of concern in South Dakota and the false map turtle (Graptemys
pseudogeographica) is listed as state threatened. Surveys were conducted for turtle nests
along the Missouri National Recreation River from Lewis and Clark Lake (RM 835) to
Ponca State Park (RM 753) in 2006 and 2007. In 2007, 230.5 hours were spent searching
sandbars resulting in a detection rate of one nest every 5.5 hours. Seventeen false map
and 45 softshell nests were located. The mean straight line distance to water traveled by
nesting Apalone sp. was 61.27 m and the mean straight line distance to water traveled by
nesting G. pseudogeographica was 54.24 m. There was no difference in straight line
distance to water between Apalone sp. and G. pseudogeographica (p = 0.552, t = 0.601, df =
36.47). The depredation rate of monitored nests was 36%. Straight line distance to the
water and habitat characteristics at the nest site had no effect on nest predation rates of
located nests. A nest site selection model for Apalone sp. was constructed using a
matched-pair stepwise logistic regression. The final calculated model included max
vegetation height and leaf debris (p = 0.007, McFadden Rho? = 0.123). A selection model
could not be constructed for G. pseudogeographica. Both Apalone sp. and G.
pseudogeographica utilize natural and man-made sandbar habitat for nesting.

644 Lizard Ecology, Pavilion East, Friday 24 July 2009

Tiffany Doan

Central Connecticut State University, New Britain, CT, United States

Is Rock Selection by Andean Proctoporus Lizards Adaptive?

Lizards of the genus Proctoporus, which occur in the Andes Mountains, have strikingly

different ecology than most lizards in the world. Unlike nearly every other lizard
species, Proctoporus species spend the entirety of their lives under the shelter of rocks,
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without ever emerging to bask, display, or feed. Because of such a lifestyle, Proctoporus
is very restricted for foraging, finding mates, and locating nesting sites. However, never
leaving the shelter of rocks allows these species to escape predation from mammalian
and bird predators. A set of permanent plots was initiated in two sites in the Peruvian
Andes to examine the migration patterns and evolutionary ecology of two species of
Proctoporus. All lizards found in the plots were marked and recaptured during six
sampling periods to date. Lizard morphometrics, temperatures, humidities, and
locations were recorded for all captures. Results demonstrate that Proctoporus lizards do
not select rocks at random but select larger than average rocks; rock size is not correlated
with substrate temperatures, cloacal temperatures, or under-rock humidity. Daytime
cloacal temperatures ranged from 13 to 33 degrees C and varied with substrate and
ambient temperatures. Unlike most reptiles, Proctoporus does not appear to be actively
regulating its body temperature. Most Proctoporus individuals are highly sedentary,
being caught under the same rock or a neighboring rock even years later. Natural
selection has likely caused Proctoporus to be choosy in selecting the best rocks, but which
rock characteristics are most important to the lizards remain a mystery.

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

Alana Domingo!, Joseph Neigel? Eldredge Bermingham3, Luis D'Croz*

IMcGill University, Montreal, QC, Canada, 2University of Louisiana at Lafayette,
Louisiana, LA, United States, 3Smithsonian Tropical Research Institute, Panama City,
Panama, *Universidad de Panama, Panama, Panama

A Missing Link In Population Biology Of Reef Fishes: Molecular Ecology of
Larval Dispersal in Gobies

Planktonic larval dispersal is of critical importance in the ecology, evolution and
management of marine fish populations. Regardless of novel modelling studies focus on
understand how physical and oceanographic processes play significant influences on
propagule dispersal dynamics, little is known about scale and pattern of larval dispersal
for most marine fishes. A major obstacle to progress has been the impracticability of
surveying distributions of fish larvae in planktonic communities. Identification by
microscopy is labor intensive, often inaccurate and in many cases larvae can only be
identified to family. DNA barcoding(DNABC) is a novel method for taxonomic
identification based entirely on the 5' portion of the mitochondrial gene, cytochrome
oxidase subunit I. Gobiidae is the most diverse family of marine fishes, with more than
30 genera and approximately 125 species described for the Western Atlantic region. We
surveyed the distribution of larval gobies in plankton samples from the Bocas del Toro
Archipelago, Panama, using DNABC. Over half of the larvae were identified to at least
to genus. Our study adds additional species to 11 previously reported as adults in the
area. Results suggest correlation between species composition in larval assemblages and
habitat associated with adult populations, including spawning and recruitment sites.
Strong onshore winds are the likely reason for increased larval density and biomass in
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shallow nearshore waters during dry season. Goby larvae aggregations mostly occurred
close to adult habitats suggesting nearshore larval retention. Our results demonstrate
practicability and accuracy of DNABC to identify early developmental stages of fishes.

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

Omar Dominguez-Dominguez!, Gerardo Perez-Ponce de Leon?, Ignacio Doadrio?

Universidad Michoacana de San Nicolas de Hidalgo, Morelia, Michoacan, Mexico,
2Universidad Nacional Autonoma de Mexico, Mexico, DF, Mexico, 3Museo Nacional de
Cienicas Naturales, Madrid, Madrid, Spain

Uncovering the Evolutionary History of the Goodeinae

From a biogeographical perspective, common geological and climatic events that have
influenced the evolutionary history of co-distributed species represent the first
explanation to describe processes among concordant taxa. In cases of no concordance,
other processes have to be invoked. The ichthyofauna of Central Mexico is a key
component in the study of the evolutionary history of that transitional area. A large
array of ecological, biological and distributional conditions can be found within the
Goodeinae. We investigated the evolutionary history of the Goodeinae based on
extensive sampling effort, field work and by using a variety of methods such as
molecular phylogenetics, phylogeography, biogeography, morphometrics, autoecology
and experimental biology. The geologic and climatic activity of the area is a major
determinant of the early diversification of the different species groups, but some
differences are found at the intraspecific level. Likewise, these differences shed some
light into the influence of the intrinsic characteristics of the species in the evolutionary
history of the Goodeinae, as sexual selection, dispersal capabilities and morphological
plasticity. We also found a high degree of genetic and morphological differentiation
within some species, suggesting the existence of an undescribed fish diversity within a
"well studied" group. Anthropogenic activities have been impacted goodeid's
populations and as a result, some populations are now critically endangered. Habitat
fragmentation and desiccation of water bodies promoted bottlenecks events and genetic
drift, which apparently generated genetic erosion of some species and the lost of genetic
diversity. These events also influenced the genetic differentiation within some species.
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1024 Fish Conservation II, Pavilion West, Sunday 26 July 2009

Terry Donaldson

University of Guam Marine Laboratory, Mangilao, Guam, United States

Climate Change, Ocean Acidification, and Extinction Risks in Reef Fishes

Reef fishes face considerable challenges from climate change and ocean acidification
effects acting upon coral reef systems in which they live. These may include habitat
reduction from coral bleaching and decreasing pH, and a cascade of subsequent effects
upon trophic webs and larval/post-larval development. Impacts may be direct in that
fishes will experience a loss of obligate or facultative microhabitat, food supply, and
breeding sites, or larvae/post-larvae may not develop skeletal systems properly, and
olfactory and auditory behaviors may be compromised. Impacts may be indirect also in
that community phase shifts from coral to algal domination may occur, with
corresponding effects upon fish assemblage structure. Range extensions, and hence
species invasions, are expected. Further, populations of non-obligate coral reef species
may decline also because of the loss of prey associated with corals or as plankton. In
addition, cumulative negative effects upon reef fish diversity and abundance from other
sources may accrue. Over-exploitation of target and by-catch species is expected to
continue regardless of local and regional declines in their diversity and abundance from
climate change and ocean acidification effects. Cumulative impacts will have a
profound effect upon marine biodiversity because of increased risks of extinction at
various scales. The application of methodologies that can be used to gain an
understanding of how species respond to these impacts, as well as how we might
minimize extinction risks and conserve species at various scales of distribution, is
necessary.

1051 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

]. Sean Doody!,Des Grainer?

IDept. of Botany and Zoology, Australian National University, Australia,
2Wagiman-Guwardagun Rangers, Pine Creek, Northern Territory, Australia

Pig-nosed Turtles and their Importance to Diverse Communities in Australia

The pig-nosed turtle, Carettochelys insculpta, is restricted to southern New Guinea and a
few rivers in tropical northern Australia. In Australia, it is listed as “threatened” at the
international level (IUCN) and “near threatened” at the state level (Northern Territory:
NT). Current expansion of agriculture and associated irrigation practices may threaten
the persistence of the turtles in the middle and upper reaches of the Daly River, the
stronghold for the species in Australia. Yet, a recent nomination for listing on the federal
level was unsuccessful. Herein we highlight the importance of pig-nosed turtles to
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scientists, laymen, and the Wagiman aboriginal people who reside on the Daly River.
We discuss the uniqueness of this species and recent research from the Daly River, and
how the Wagiman people view and utilize the species. We conclude by reviewing the
evidence for and against listing the species at the federal level.

523 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

James Dooley!, Kethika Kelleperuma!, Lizandra Jimenez?

LAdelphi University, Garden City, NY, United States, 2Albert Einstein School of
Medicine, NY, United States

Cladistic Analysis of the Tilefishes (Percoidea: Malacanthidae and
Branchiostegidae) Using the Mitochondrial 16S and Cytochrome b Genes

Cladistic analyses utilizing maximum parsimony and Bayesian analyses produced
similar trees for both the 165 and cyt.b mitochondrial genes. Weighted analysis utilizing
phylogenetically informative sites was compared to unweighted. Intraspecific base-pair
variation was found to be low [< 0.5 %; or 0.19% for 16S, 521 bp; and 0.44% for cyt.b, 904
bp]. Clades found were generally consistent with the extant five tilefish generic groups.
Hoplolatilus however, is paraphyletic within the malacanthids. The Hoplolatilus clades
were similar to previously established subgeneric groups based upon morphological
data. Previously, the tilefishes were designated as two families (Malacanthidae and
Branchiostegidae). Presently, some have placed the tilefishes in two subfamilies
belonging to the single family Malacanthidae. Preliminary conclusions based upon
molecular data does not clearly support a monophyletic tilefish hypothesis.
Morphological analysis is being examined for its concordance with the molecular results
to further test a monophyletic tilefish hypothesis.
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865 Cypriniformes Tree of Life, Pavilion East, Sunday 26 July 2009; ASTH
STOYE AWARD GENERAL ICHTHYOLOGY

Michael Doosey

Tulane University, New Orleans, LA, United States

Cypriniformes Tree of Life: A Molecular Phylogenetic Perspective on
Evolution of Pharyngeal Feeding Apparatus of Suckers (Actinopterygii:
Catostomidae)

Family Catostomidae is a diverse group of benthic freshwater fishes commonly known
as suckers because of their suctorial mouths and suction feeding mode. An important
component of the suction feeding adaptation of suckers is a pharyngeal apparatus
comprising gill rakers, pharyngeal teeth, and the palatal organ, which projects down
from the roof of the pharynx and works with the gill arches to separate food items from
sediment taken in during suction feeding. The skeletal base of the palatal organ is
formed by dorsal gill arch elements and the pharyngeal process of the basioccipital bone
(PPBO). Cyprinids also have a pharyngeal structure referred to as a palatal organ
supported by a PPBO. However, feeding mode and other aspects of pharyngeal
anatomy in cyprinids differ from that seen in suckers, making it difficult to determine
homology of pharyngeal structures seen in these groups. Relationships of suckers to
other groups of cypriniform fishes are inferred using mitochondrial ND4/ND5 and
nuclear GH and IRBP2 genes. The resulting phylogeny is used to hypothesize about
homology and origin of pharyngeal feeding apparatus in suckers. The best trees from
the phylogenetic analysis provide stronger support for a sister relationship between
suckers and minnows than between suckers and any other cypriniform family. This
suggests that anatomical similarities in aspects of palatal organ morphology in minnows
and suckers reflect common ancestry. However, the palatal organs of minnows and
suckers have diverged in a number of other respects, due to differences in feeding mode
between the two groups.
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470 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009
Michael Dorcas?, J. Whitfield Gibbons?, Leigh Anne Harden3

IDavidson College, Davidson, NC, United States, 2Savannah River Ecology Laboratory,
Aiken, SC, United States, 3University of North Carolina Wilmington, Wilmington, NC,
United States

Conservation of Diamondback Terrapins in the Carolinas: What Do We
Know, Not Know, and Need to Know?

Diamondback terrapins (Malaclemys terrapin) are thought to be declining throughout
their range. Many factors have been proposed as contributing to terrapin declines,
including human-subsidized predation of nests and adults, habitat loss and degradation,
road mortality, commercial harvest, and mortality as a result of bycatch in crab traps..
We have conducted a mark-recapture data (>3000 captures; >1500 individuals) at
Kiawah Island, South Carolina, since 1983 and have observed a substantial decline in
numbers of terrapins. Evidence points to mortality in crab traps as a primary cause of
the decline, but other factors have also been shown to affect the survivorship of terrapins
at Kiawah Island (e.g., major injuries resulting from boat collisions). Although anecdotal
reports of declines exist, population data are lacking for most of the Carolinas and
definitively determining the status of terrapins is difficult. However, given the known
threats (e.g., one million deployed crab pots in North Carolina alone), declines and
extirpations of terrapin populations throughout the Carolinas is likely occurring at
unprecedented levels. We discuss these threats, evidence for population declines, and
actions necessary to stem the decline of diamondback terrapins in North and South
Carolina.

317 Fish Genetics I, Pavilion East, Thursday 23 July 2009
Marlis R Douglas, Matthew H Hopken, Michael E Douglas

Illinois Natural History Survey, Champaign, IL, United States

Range-wide Population Structure in a Long-lived Species, the Bluehead
Sucker (Catostomus discobolus)

The spatial population structure of widespread, long-lived species reflects their
ecological and evolutionary success. It also serves as a barometer for contemporary
anthropogenic impacts at the landscape level. Both are best visualized in the ancient, big
river fishes of the American West, many of which fall under the ESA or are listed as
'endangered' by state agencies. The Bluehead Sucker (Catostomus discobolus;
Catostomidae), is broadly distributed in the Colorado, Bonneville and Snake river
basins, yet has attracted conservation attention by its steady range-wide decline. To
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compensate, regional agencies have developed a unified plan to adaptively manage this
species. Our contribution is to designate management units for this species through a
molecular quantification of range-wide population structure and gene flow. To this end,
1092 fish were sampled from 39 locations and genotyped at 16 microsatellite loci.
Genetic diversity was high and population structure resolved into 11 gene pools.
Bluehead Sucker in the Bonneville Basin and Upper Snake River are clearly distinct from
conspecifics in the Colorado River Basin. Mainstem Upper Colorado River Basin
populations showed high levels of admixture, whereas tributary populations were
largely isolated. Three unique gene pools were found in Arizona tributaries. Gene flow
in this species is clearly important for the maintenance of genetic diversity, with genetic
erosion reflected in small, isolated populations. A prerequisite for the long-term success
of this species is the maintenance of distinct management units with open migration
corridors that foster natural gene flow.

346 Herp Genetics, Galleria North, Saturday 25 July 2009
Michael E Douglas!, Marlis R Douglas!, Andrew T Holycross?

Hllinois Natural History Survey, University of Illinois, Champaign, IL, United States,
2School of Life Sciences, Arizona State University, Tempe, AZ, United States

ESUs, MUs, DPSs, Msats and Biodiversity Conservation

Most organisms can be grouped infraspecifically (geography, phenotype, etc.) and most
deem these appropriate units of conservation. Yet can they be sufficiently protected,
particularly given their often nebulous status? The ESU ("evolutionarily significant
unit") was proposed as the minimal unit for conservation management in that it
attractively avoids taxonomic issues yet may provide a solution to the corundum above.
Many judge it synonymous with another amorphous term, "distinct population
segment" (DPS) of the U.S. Endangered Species Act. Today, the ESU focuses on historic
vs. recent ‘exchangeability' of populations, and here molecular genetics can assist. But is
the latter a working tool or instead a wrench in the works? We applied these concepts
along with, 9 microsatellite loci and 865 bases from two mtDNA genes to estimate
demographic parameters and visualize historic/ contemporary connectivity among
populations of a sky-island rattlesnake (New Mexico Ridge-nosed Rattlesnake, Crotalus
willardi obscurus), distributed patchily within three borderland mountain ranges [Animas
(ANM), Peloncillo (PEL), Sierra San Luis (SSL)] of southeastern Arizona, southwestern
New Mexico and north-central México. Molecular data support an hypothesis of
northward range expansion from México, with subsequent isolation on sky-islands
through vicariant desertification. Populations are linked via ancestral polymorphism yet
are not a single mtDNA gene pool. They are genetically bottlenecked with most recent
declines ~4,000 ybp. Using exchangeability, we suggest PEL comprises one ESU, while
SSL and ANM comprise MUs within a second ESU. We then discuss the ESU concept
and its relevant pitfalls and idiosyncrasies.
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193 General Ichthyology I, Pavilion East, Saturday 25 July 2009

Stephanie Dowell, Elizabeth Dakin, Brady Porter

Dugquesne University, Pittsburgh, PA, United States

Morphological and Genetic Investigations of Pennsylvania Populations of the
Channel Shiner, Notropis wickliffi

The channel shiner, Notropis wickliffi, is listed as a vulnerable species in Pennsylvania.
Little is known about this species of minnow due to taxonomic confusion with a closely
related species, the mimic shiner, N. volucellus. Taxonomic studies have been performed
in other drainage systems; however, due to regional variation in morphology, key
identification characters from other studies might be problematic for Pennsylvania
populations. The goal of this investigation is to distinguish between Pennsylvania
populations of mimic and channel shiners using both morphological and genetic means.
Specimens were obtained from multiple pools of the Allegheny and Monongahela
Rivers, and by sequencing the mitochondrial gene cytochrome b, the specimens were
separated into two phylogenetic clades. An average of 6.2% sequence divergence
between the two clades indicated that the specimens comprise two distinct species.
Three pigmentation patterns were highly correlated to the haplotype assignments for
the two species, including the distribution of melanophores on the postdorsal region, the
density of melanophores outlining the dorsolateral scales, and the pattern of
melanophores in the ventrolateral region. Principal component analysis revealed that
channel shiners differ from mimic shiners in a number of morphometric characters as
well. Ghost shiners, N. buchanani, are morphologically distinct from mimic and channel
shiners; however, the cytochrome b sequence obtained from GenBank as well as two
ghost shiner specimens from Ohio genetically clade with mimic shiners. Additional
genetic reference samples are required to resolve the relationship of the ghost shiners to
other members of the Notropis volucellus species group.
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194 ELHS/LFC Connectivity II, Galleria South, Friday 24 July 2009

Miriam Doyvle

University of Washington, Seattle, WA, United States

Contrasting Patterns of “Connectivity”, and Associated Recruitment Processes,
among Early Life History Dynamics of Selected Fish Species in the Gulf of
Alaska

"Connectivity" refers to the exchange of individuals among geographically separated
subunits of a population, or the spatio-temporal characteristics of different life stages
with different habitat associations. Early life history characteristics and larval
capabilities are factors that strongly influence population structure and connectivity,
and recruitment success, among fish populations in marine ecosystems. For fish species
in the Gulf of Alaska (GOA), patterns of connectivity are established during early life
through spawning times and locations, egg and larval durations, larval development
and behavior, and the dispersal patterns of eggs and/or larvae as driven by prevailing
circulation patterns. A high diversity of patterns is observed in the GOA reflecting a
variety of life history adaptations to prevailing climate and ocean conditions.
Connectivity patterns are described for four key species in the GOA ecosystem that
represent contrasting environmental exposure and early life history response scenarios;
a deep water flatfish and top predator (Atheresthes stomias), a shallow water flatfish
(Platichthys stellatus), a mesopelagic forage fish (Stenobrachius leucopsarus), and a shallow
water forage fish (Ammodytes hexapterus). Environmental exposure is evaluated through
the temporal and spatial characteristics of ontogenetic sub-intervals for these species.
Their potential early life history response to environmental forcing is assessed using
model generated links between time-series of late spring larval abundance and physical
variables representing climate and ocean conditions. The emergent connectivity
patterns and ecological relationships contribute to our understanding of early life
history aspects of recruitment processes, and potential mechanistic links between
climate change and recruitment among GOA fish populations.
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640 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

Kristina Drake, Kenneth Nussear, Todd Esque, Lesley DeFalco, Richard Inman,
Philip Medica

US Geological Survey, Henderson, NV, United States

Fire in the Mojave Desert: Understanding Desert Tortoise Use of Burned
Critical Habitat

Wildfires in 2005 burned more than 32,000 acres of designated desert tortoise (Gopherus
agassizii) critical habitat in southern Nevada. With the proliferation of invasive plants,
particularly red brome and split grasses, fire regimes in the Mojave Desert have
increased. Changes in plant communities caused by exotic plants and recurrent fire can
negatively affect the desert tortoise by altering habitat structure and food availability.
To understand the secondary effects of wildfire we compared movement patterns, home
range, microhabitat use and behavior of 26 tortoises using a mix of burned and
unburned habitat. From 2006-2008, these tortoises were monitored via radio telemetry to
investigate how the shifts in dominant vegetation from native shrubland to invasive
grasses have impacted habitat use and tortoise activity three years post fire. Mean home
range size was 53 ha and ranged from 9 to 148 ha with males having larger ranges than
females. Approximately 45% of observed home ranges in the post-fire environment
contained burned habitat. Observational data (n=5,482) also indicated that tortoises used
both habitat types (51.3% burned, 48.7% unburned). Behavior and microhabitat
differences were noted between the habitat types. Most foraging behavior occurred
within burned habitat, while tortoises were more often observed resting and moving in
unburned areas. Burned habitat had more forage available as a result of an increase in
invasive annual grass production. Tortoises were also encountered more frequently in
the open landscape within burned habitat, while tortoises in unburned areas were
frequently found in burrows and underneath vegetation.
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247 Fish Ecology II, Pavilion East, Sunday 26 July 2009

Jeffrey Drazen!, Brian Popp!, C. Anela Choy', Charles Phleger?, Peter Nichols?,
Michaela Guest?, Kenneth Smith3

University of Hawaii, Honolulu, HI, United States, ?CSIRO, Marine and Atmospheric
Research, Hobart, Tasmania, Australia, 3Monterey Bay Aquarium Research Institute,
Moss Landing, CA, United States

Bypassing the Abyssal Benthic Food-Web: Macrourid Diet in the Eastern
North Pacific Inferred from Stomach Contents, Stable Isotopes, and Fatty Acid
Biomarkers

Deep-sea fishes prey on benthic fauna and scavenge on the carcasses of surface-living
animals. Few studies have addressed the relative importance of each trophic pathway.

Recent documentation of inter-decadal fluctuations in macrourid densities in the abyssal
Pacific, related to changing food supplies, hastens the need for information. We
conducted stomach content, stable isotope, and fatty acid (FA) biomarker analyses of
two abyssal macrourids, carrion sources, and benthic prey, collected concurrently at
4100 m off California. Coryphaenoides armatus consumed crustaceans, squids and fishes.
The diet of Coryphaenoides yaquinae, included more crustaceans and polychaetes. Carrion
was present in both species and it was 69% of the mass of food of large C. armatus.
Carrion had an unique isotopic signature compared to benthic prey sources. Results of
isotope mass balance suggest that carrion was the most important prey resource for both
species. The FA profiles of the macrourids were similar to benthic crustaceans and
carrion sources suggesting these were the dominant food sources. Their FA profiles
were very different from echinoderms and most polychaetes suggesting that these
groups while dominant on the abyssal plain were not important prey. The datasets all
suggest that these two fishes bypass the conventional phytodetritus-based abyssal food
web for much of their nutrition and rely on dead fishes and squids sinking from the
overlying water column. Thus macrourid population dynamics may be tied more
closely to fluctuations in epipelagic nekton populations through fishing effects and
direct climatic forcing on top trophic levels.
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347 Fish Phylogeography, Pavilion West, Sunday 26 July 2009
Joshua Drew, Mark Westneat

Field Museum, Chicago, IL, United States

Multi-Locus Biogeography of Amblyglyphidodon and the Evolution of Marine
Biodiversity in the Coral Triangle

The advent of new molecular markers has provided a wealth of information to
researchers interested in the evolution of marine fishes. However statistical methods to
construct species trees from sometimes contrasting gene trees have limited the ability for
us to make sound phylogenetic inferences. Here we present a phylogeny of
Amblyglyphidodon (Pomacentridae) from the Indo-Pacific and Western Pacific,
constructed using six genes using the program BEST (Bayesian Estimation of Species
Trees). This program essentially integrates out uncertainty between conflicting gene
trees and provides a more biologically, and statistically sound species level phylogeny.
Our results are then interpreted in the light of peripheral evolution of endemic species
within the Pacific.

775 Poster Session II, Exhibit Hall, Saturday 25 July 2009
Elizabeth A. Droessler, Andrew J. Wallace, Richard D. Durtsche

Northern Kentucky University, Highland Heights, KY, United States

Invasive Honeysuckle Induced Hypoxia in Aquatic Systems and its Effects on
Wood Frog Tadpoles

Amur Honeysuckle (Lonicera maackii) is an invasive edge shrub species that is currently
taking over stream and pond banks in the eastern part of North America including the
Ohio River Valley. The leaves of this alien shrub decompose quickly in water and release
tannins and potentially novel oxygen binding proteins. These substances were found to
drastically decrease dissolved oxygen levels, and their effects were nullified when
denaturing procedures were applied to the system. Wood frogs (Lithobates sylvaticus) are
found in many areas L. maackii where is taking over, and their aquatic tadpoles may be
directly impacted where the leaves fall into the water. Decreases in dissolved oxygen
and hypoxic conditions may have numerous detrimental implications for tadpole
development. Under conditions of aquatic hypoxia created by L. maackii leaves and
under oxygen supplemented conditions we experimentally tested the growth rates and
survivorship of L. sylvaticus tadpoles, success of their metamorphosis, and the fitness of
frog metamorphs through their jumping performance and body lipid content. These
aquatic conditions (with and without oxygen supplementation) were also tested with a
mix of native tree leaves and with a non-leaf control. Only in the hypoxic L. maackii
condition did tadpoles fail to complete metamorphosis.

169



60 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009

Marcus Drymon!, Sean Powers?, John Dindo?

INOAA Fisheries, Southeast Fisheries Science Center, Mississippi Laboratories,
Pascagoula,MS, United States, 2Department of Marine Science, University of South
Alabama, Mobile, AL, United States, 3Dauphin Island Sea Lab, Dauphin Island, AL,
United States

Comparing Distributions of Sharks Among Estuarine, Coastal and Oceanic
Regions of the Gulf of Mexico

Increasing evidence of declines in shark populations has sparked researchers to
investigate more prudent approaches for the conservation of these fish. As managers
strive to improve data collection for stock assessment, fisheries surveys should expand
to include data-deficient areas such as coastal regions. To that end, a nearshore longline
survey was initiated in 2006; catch series from this survey was compared to a concurrent
offshore survey with identical methodology to identify differences in habitat use by
overlapping species as well as identify potential nursery areas within each survey. Five
shark species occurred in both surveys: Atlantic sharpnose (Rhizoprionodon terraenovae),
blacknose (Carcharhinus acronotus), blacktip (C. limbatus), spinner (C. brevipinna) and tiger
shark (Galeocerdo cuvier). Of these, blacktip sharks were sampled in significantly higher
abundance nearshore. Length frequency and sex ratio analyses suggest that sharpnose
and blacknose sharks show sexual segregation and may be using offshore waters for
parturition, whereas blacktip sharks are likely using coastal waters as nurseries. Cuban
dogfish (Squalus cubensis), night shark (Carcharhinus porosus), shortspine spurdog
(Squalus mitsukurii), slimy shark (Centrophorus granulosa) and smoothhound (Mustelus
spp-) sharks occurred only offshore, whereas all sharks sampled nearshore were seen
offshore during some time of the year. Comparisons such as these highlight the need for
more spatially and temporally comprehensive time series, as well as the need for
researchers to examine the distributional trends for species across the extent of their
range.
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252 Herp Development & Morphology, Galleria North, Sunday 26 July 2009
Wei-Guo Du?, Rajkumar Radder?!, Bo Sun?, Richard Shine!

ISchool of Biological Sciences A08, University of Sydney, NSW, Australia, >College of
Biological and Environmental Sciences, Hangzhou Normal University, Hangzhou,
China

Determinants of Incubation Period: Do Reptilian Embryos Hatch after a Fixed
Total Number of Heartbeats?

The eggs of birds typically hatch after a fixed (but lineage-specific) cumulative number
of heartbeats since the initiation of incubation. Is the same true for non-avian reptiles,
despite wide intraspecific variation in incubation period generated by variable nest
temperatures? Non-invasive monitoring of embryo heartbeat rates in one turtle species
(Pelodiscus sinensis) and two lizards (Bassiana duperreyi and Takydromus septentrionalis)
shows that the total number of heartbeats during embryogenesis is relatively constant
over a wide range of warm incubation conditions. However, incubation at low
temperatures increases the total number of heartbeats required to complete
embryogenesis, because the embryo spends much of its time at temperatures that
require maintenance functions, but do not allow embryonic growth or differentiation.
Thus, cool-incubated embryos allocate additional metabolic effort to maintenance costs.
Under warm conditions, total number of heartbeats thus predicts incubation period in
non-avian reptiles as well as in birds (and total numbers of heartbeats are similar); but
under the colder nest conditions often experienced by non-avian reptiles, maintenance
costs add significantly to total embryonic metabolic expenditure.

835 Fish Ecology III, Pavilion West, Monday 27 July 2009

Tara Duffy, David Conover
Stony Brook University, Stony Brook, NY, United States

The Spatial Scale of Adaptive Variation in Temperature-Dependent Sex
Determination in an Estuarine Fish, Menidia menidia

Local adaptation in marine teleosts is well-documented, but the spatial scale of adaptive
variation across environmental gradients has rarely been defined. In an estuarine fish,
the Atlantic silverside (Menidia menidia), gender is determined in part by temperature
but the level of plasticity varies with latitude. Genetic sex determination (GSD) prevails
in northern populations while temperature-dependent sex determination (TSD)
predominates in southern populations. This latitudinal pattern is an adaptive response
to variation in length of the growing season but the spatial scale at which these forms of
sex determination diverge is unknown. We collected embryos from 32 populations of
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silversides, spanning the entire range from northern FL, USA, to the Gulf of St.
Lawrence, Canada. Larvae were reared in a common environment at feminizing (15°C)
and masculinizing (28°C) temperatures during the temperature-sensitive period of sex
determination to measure the level of TSD (strong vs. weak thermal response). When all
32 populations were analyzed, level of TSD was positively correlated with growing
season, and major shifts in the form of sex determination occur along the New Jersey
coast, within the Gulf of Maine, and between Nova Scotia and the Gulf of St. Lawrence.
The geographic pattern of TSD differed greatly from that of two other adaptively
varying traits (growth rate and no. of vertebrae) and also showed little correspondence
with independently-derived estimates of gene flow. These unique geographic patterns
indicate that trait-specific selection pressures create spatially unique clines in adaptive
variation despite gene flow in this marine teleost.

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

Nicholas Dulvy

Simon Fraser University, Burnaby, BC, Canada

I have Aged some Sharks and Fitted a Growth Curve - Now what do I do?

Many budding elasmobranch scientists cut their teeth by painstakingly learning how to
estimate the age and growth of sharks, skates and rays. Thankfully a large number can't
kick the habit! Wouldn't it be nice if we could use these age and growth data to estimate
fisheries sustainability and extinction risk in elasmobranchs? Here I outline a simple
method for estimating relative risk of overexploitation and risk of extinction using only
von Bertalanffy growth parameters and the size or age at first capture. The model
calculates the capacity of a population or species to withstand dangerous levels of
fishing mortality (F[!) that will reduce the number of spawners produced per recruit
(SSB/R) to below some arbitrary ‘jeopardy' level. I illustrate how this model can be used
to rank elasmobranch species according to their relative intrinsic vulnerability to
overexploitation and extinction risk.
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13 Poster Session II, Exhibit Hall, Saturday 25 July 2009
Andrew M. Durso, John D. Willson, Christopher T. Winne

University of Georgia, Athens, GA, United States

Detectability of Rare and Cryptic Species: A Case Study of Aquatic Snakes

Modeling species detection probability and occupancy is crucial to effective
conservation of rare and cryptic species. Assessing site occupancy is the most
appropriate metric for monitoring populations of secretive species on a landscape scale.
For categorical, presence-absence data to provide an accurate picture of a
metapopulation, estimates of species detection probability must be incorporated into
surveys. Here, aquatic snakes serve as a proxy for use of detection probability in surveys
of herpetofauna, which epitomize among vertebrates the very qualities that necessitate
the use of qualitative population analysis. Repeated visits (aquatic minnow traps) were
made to 20 isolated wetlands in the South Carolina coastal plain, and estimates of
detectability (p) and occupancy likelihood (y) were obtained from most-favored models
built in program PRESENCE, using wetland permanence, prey type availability and
distance to the Savannah River as site covariates likely to affect occupancy and
detection. The number of visits necessary to declare absence of a species with 95%
confidence were calculated for each of seven species. Quantitative estimates of state
variables like p and vy, and of their variability as a consequence of environmental factors
allow for assessment of survey quality and improve conservation and management of
aquatic snakes and other rare species. Because these species are uncommonly
encountered, they are seldom specifically targeted in inventories and many view them
as too scarce to be feasible candidates for population monitoring. We show that
although detection probability is low, it can be calculated and these species can be
inventoried with statistical confidence.
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105 AES Systematics I/AES General Ichthyology, Parlor ABC, Saturday 25 July
2009

David Ebert!, William White?, Kenneth Goldman3, Leonard Compagno#, Toby
Daly-Engel5, Robert Ward?

IMoss Landing Marine Labs, Moss Landing, CA, United States, 2CSIRO Marine &
Atmospheric Research, Hobart, Tasmania, Australia, 3Alaska Department Fish & Game,
Homer, AK, United States, *Iziko -- South African Museum, Cape Town, Western Cape,
South Africa, "Hawaiian Institute Marine Biology, University Hawaii, Kaneohe, HI,
United States

Resurrection and Redescription of Squalus suckleyi (Girard, 1854) from the
North Pacific, with Comments on the Squalus acanthias Subgroup
(Squaliformes: Squalidae)

A taxonomic re-evaluation of the status of the North Pacific Squalus suckleyi (Girard,
1854) combining the use of meristic, morphological and molecular data reveal this
species to be clearly distinct from the widespread Squalus acanthias (Linneaus, 1758).
Differences in the external morphology between S. acanthias and S. suckleyi are subtle
and masked by considerable intraspecific variation within individuals. However, we
found S. suckleyi to differ from S. acanthias based on the following morphological and
meristic characteristics: a short, broadly-rounded to acute snout; first dorsal-fin
midpoint more posterior to pectoral-fin insertion; pelvic-fin origin closer to second
dorsal fin than first dorsal fin; total vertebral counts average 99 (97-106). Molecular
analysis of approximately 650 bp of the CO1 mitochondrial gene (DNA barcode region)
showed separation of S. suckleyi and S. acanthias into two distinct genetic clades with
98% bootstrap support. Within species genetic diversities were 0.109+0.036% and
0.176+0.041% for S. suckleyi and S. acanthias respectively; between species diversity was 5
— 6 fold greater at 0.765+0.307%. Squalus suckleyi is thus resurrected and a neotype for
this endemic North Pacific Squalus species is designated.
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206 Fish Phylogeography, Pavilion West, Sunday 26 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Jeff Eble

Hawaii Institute of Marine Biology, Kaneohe, HI, United States

Phylogeography of the Yellow Tang (Zebrasoma flavescens) Indicates a
Hawaiian Origin and Dispersal to the West Pacific

The isolation of the Hawaiian Archipelago has produced a depauperate marine
community with strong affinities to West Pacific marine biota. In reef fishes, 612 species
are reported from Hawaii compared to more than 3,000 species found among reefs of the
West Pacific. Hawaii’s low inshore diversity is matched only among similarly isolated
reefs at the periphery of the Indo-Pacific. A number of competing theories have been
proposed to account for the observed decline in species richness radiating outward from
the biodiversity center of the West Pacific, with the two most prevalent indicating the
West Pacific to be either a center of species origin or a center of species accumulation.
Concordant findings for a multi-locus survey of the Indo-Pacific reef fish, Zebrasoma
flavescens revealed 1) a clear genetic break between central and West Pacific populations,
2) a strong signature of isolation by distance within the Hawaiian Archipelago, and 3) a
likely Hawaiian origin for Z. flavescens with subsequent westward range expansion.
These findings, taken together with recently published evidence that species can arise
throughout the Indo-Pacific, indicate that both origin and accumulation may explain the
exceptional diversity of West Pacific marine communities.

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

Tom Ecay, James Stewart
East Tennessee State University, Johnson City, TN, United States

Reproductive and Developmental Physiology of Calcium Provision to
Embryonic Snakes

Calcium is an essential nutrient for vertebrate embryonic development. Oviparous
amniotes invest eggs with two potential sources of calcium for embryonic development,
yolk and eggshell. Compared with other reptile lineages, squamate eggs have poorly
calcified shells and embryonic development is more heavily dependent on yolk calcium
reserves. These characteristics are likely shared with early reptiles and squamate eggs
and embryos are an appropriate model for an early stage in the evolution of calcium
deposition and mobilization in reptilian eggs. We have begun to define the timing of
calcium mobilization and the mechanisms of calcium transport from yolk and eggshell
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by embyos of the oviparous snake, Pantherophis guttatus. Comparison of the
developmental physiology of calcium provisioning and calcium transport mechanisms
in the cornsnake with lineages that evolved greater dependence on shell calcium and
remained oviparous (turtles, crocodilians and birds) and with viviparous sister taxa
among squamates will yield insights into the placiticity of these mechanisms during the
evolution of reproductive modes among reptiles. Our focus is primarily on the timing of
calcium transport and expression of calcium transport proteins (calbindin-D28K and
plasma membrane calcium ATPases). In addition, we have begun to characterize a
potential mechanism for the dissolution of eggshell calcium carbonate, which is required
to provide transportable calcium to the developing embryo. (Supported by a grant from
NSF - IOB 0615695)

873 Poster Session 11, Exhibit Hall, Saturday 25 July 2009

Brandon Eck, Todd Jackman, Aaron Bauer

Villanova University, Villanova, PA, United States

Phylogeny and Phylogeography of the Trachylepis varia and T. striata Species
Groups (Squamata: Scincidae)

The scincid genus Trachylepis is a widespread and species-rich group of chiefly African
lizards. In southern Africa there are 19 recognized species of Trachylepis, including
some of the most dominant members of diurnal lizard communities in all major habitat
types. We used nuclear and mitochondrial DNA sequence data to investigate broad
scale patterns of relationships among members of the genus and to examine
relationships among species in the T. varia and T. striata species complexes in more
detail. Our samples included 250 specimens representing more than 40 taxa. Mainland
African Trachylepis have given rise to two separate clades of Malagasy skinks as well as
T. atlantica, a species endemic to the Fernando de Noronha Archipelago, Brazil. Both the
T. varia and T. striata complexes are part of a large, chiefly southern African clade but
include representatives that range northwards into Central and East Africa.
Relationships within these groups were investigated using the mitochondrial genes 16s
and cyt b and nuclear genes RAG-1 and KIF24. Trachylepis varia includes several major
subclades corresponding to southern African, Zambian, Tanzanian, and Congolese
populations. An undescribed species from South Africa, previously signaled on the basis
of morphology, is the sister to all other members of the T. varia group. Within the T.
striata group, three of five recognized species were found to be monophyletic, but T.
striata sensu stricto and T. punctatissima are not. Divergences between members of the
complex are low and call into question the specific status of the group members.
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34 HERPETOLOGISTS’ LEAGUE GRADUATE RESEARCH AWARD 1],
Galleria North, Sunday 26 July 2009

Mallory E. Eckstut!, Alison M. Hamilton?, Christopher C. Austin3

ISchool of Life Sciences, University of Nevada, Las Vegas, Las Vegas, NV, United States,
2Center for Tropical Research, UCLA Institute of the Environment, Los Angeles, CA,
United States, 3Museum of Natural Science & Department of Biological Sciences,
Louisiana State University, Baton Rouge, LA, United States

Uniform Bisexuals and Variable Unisexuals: Morphological Variation in the
Nactus pelagicus Complex (Reptilia: Gekkonidae) on Tanna Island, Vanuatu

The Nactus pelagicus complex consists of several genetically distinct bisexual lineages
currently considered N. multicarinatus, as well as a unisexual lineage, N. pelagicus, which
is hypothesized to have arisen from hybridization between two N. multicarinatus
lineages. Previous morphological analyses of the N. pelagicus complex (Reptilia:
Gekkonidae) identified differences in chin scalation patterns and slight adult female size
variation between the N. multicarinatus lineages and N. pelagicus. However, previous
analyses did not include data from islands where both species occur sympatrically, and
species were designated solely on presence or absence of males from a sample. This
raises the question about whether or not the two species co-inhabit a given area, which
at present cannot be identified in field. To definitively address morphological variation
between N. pelagicus and the hypothesized paternal lineage of N. multicarinatus,
specimens representing both unisexual and bisexual populations were examined from
Tanna Island, Vanuatu in the South Pacific. We used mitochondrial DNA to assign
individuals to accurately designate species. Specimens of N. pelagicus showed a wide
range of chin scalation patterns including some patterns not reported previously.
Individuals of N. multicarinatus had only one type of pattern, and there was no overlap
in scalation patterns observed in N. pelagicus and N. multicarinatus. These findings
support the hypothesis that the two species, as delineated by mode of reproduction, can
be distinguished based on chin shield patterning. Additionally, while the two species
do co-occur on Tanna Island, based on both molecular and morphological analyses, they
do not occur in syntopy.
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27 Poster Session 111, Exhibit Hall, Sunday 26 July 2009
Mallory E. Eckstut!, David M. Sever?, Mary E. White?, Brian I. Crother?

ISchool of Life Sciences, University of Nevada, Las Vegas, Las Vegas, NV, United States,
2Department of Biological Sciences, Southeastern Louisiana University, Hammond, LA,
United States

Phylogenetic Analysis of Sperm Storage in Female Squamates

Female sperm storage is a common but variable phenomenon observed in a number of
vertebrate lineages. The utility of female sperm storage has been widely debated, but has
been suggested to benefit species by lengthening breeding seasons as well as enhancing
colonization abilities. Additionally, the variation in sperm storage traits has been
suggested to have value for assessing phylogenetic hypotheses. To date, little is known
regarding the evolutionary and ecological implications of sperm storage in female
squamates (lizards and snakes). Utilizing previous studies of reproductive morphology
and four competing squamate phylogenies (two morphological and two molecular,
including a new hypothesis), we address character state evolution of sperm storage
characters and overlay a variety of ecological factors. We also test the hypothesis that
sperm storage may offer reciprocal illumination in choosing among hypotheses of
squamate phylogeny. At present there is minimal value for phylogenetic inference from
these reproductive characters. We found that several sperm storage characters are
relatively conserved across the sampled squamates (including presence of sperm storage
and sperm storage tubules (Ssts), embedding of sperm, and sperm storage with eggs in
utero). Alternatively, location of Ssts, secretions within the Ssts, and length of sperm
storage are highly variable traits. We suggest that these differences are correlated with
ecological differences in the reproductive tactics of each species. Because of limited data
for many of the taxa, statements regarding the ecological utility of the traits are highly
speculative. Additional studies will likely find that these traits are more variable than
currently recognized.

795 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Sarah Eddy, Elyse Vaccaro, Lynne Houck

Oregon State University, Corvallis, OR, United States

Long Term Sperm Storage in a Lungless Salamander, Plethodon shermani
Several conditions promote post-copulatory sexual selection, including the retention of
sperm for long periods of time in the female reproductive tract. Long term sperm
storage has been reported in insects, reptiles, and salamanders. Sperm storage in

salamanders is highly variable and has been a contentious issue. Some species are
thought to store sperm between seasons and others to only store sperm for a short
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period of time (days to a month). The documented length of sperm storage among five
plethodontid salamanders previously surveyed ranged from 3 to 8 months. The
proposition that salamanders store sperm for long periods of time (including between
breeding seasons) has been met with skepticism. In some cases the sperm, though
retained, seemed degraded such that they could not fertilize the female’s ova. In this
study, we addressed the issue of sperm degradation by incorporating fertilization into
our assessment of sperm storage. We mated females under laboratory conditions and
for every month afterwards a subset of 10 females were hormonally induced to oviposit.
We reared each clutch for 2 months and recorded whether or not larvae developed in
the eggs. Duration of sperm storage was identified as the time between mating and
oviposition. We found that female P. shermani can store viable sperm in their
spermathecae for at least 6 months. To our knowledge, this is the first study of long
term sperm storage to test the viability of sperm through fertilization.

1039 Clark Hubbs Symposium, Galleria South, Saturday 25 July 2009
Robert Edwards, Deborah Edwards

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

Selected Life History Attributes of the San Felipe Gambusia, Gambusia
clarkhubbsi, in San Felipe Creek, Texas

Habitat use by the little known San Felipe gambusia, Gambusia clarkhubbsi, was studied
in the spring-fed San Felipe Creek which flows through Del Rio, Texas. Seines were used
in two contrasting mesohabitat types and minnow traps were used in various habitats in
a smaller area to test their habitat utilizations in various combinations of flow and
vegetation regimes. These were compared to a series of experiments conducted using
artificial streams that mirrored these environment types. Gambusia clarkhubbsi was
consistently found in sparsely vegetated habitats next to sources of swiftly flowing
water while the sympatric Tex-Mex gambusia, G. speciosa, was found in greater
abundance in sparsely vegetated backwater environments. Gambusia clarkhubbsi was also
found in greater abundance than G. speciosa in densely vegetated habitats, regardless of
flow regime. Within these habitats, both species of Gambusia appear to reproduce
throughout the year. Gambusia clarkhubbsi was found to have fewer, but larger embryos
than the sympatric G. speciosa. A small number of G. clarkhubbsi x G. speciosa hybrid
individuals have also been obtained, however, this seems not to be widespread in the
creek.
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370 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Jacob Egge, Paul Nicholson, Theodore Krogh

Pacific Lutheran University, Tacoma, WA, United States

Incongruent Patterns of Morphological and Molecular Variation in the Least
Madtom

The Least madtom, Noturus hildebrandi, is distributed across a series of drainages in the
Mississippi Embayment ranging from western Tennessee in the north to western
Mississippi in the south. Two subspecies, N. h. latus and N. h. hildebrandi, are recognized
on the basis of variation in head size and pigmentation patterns. Previous phylogenetic
analyses of populations sampled from across the species' range using DNA sequence
data from the mitochondrial gene cytochrome b (cyt b) recovered a pattern of
population relationships that was not consistent with the subspecific designations.
Additionally, these analyses indicated that N. hildebrandi was paraphyletic with respect
to N. baileyi. In order to further illucidate phylogenetic relationships and better quantify
morphological variation in N. hildebrandi, we sequenced 731 bp of the nuclear
recombination activating gene 2 (rag2) from 42 individuals and examined over 200
museum specimens for six pigmentation characters, 42 morphometric measurements,
and osteology. Analyses of the morphological data demonstrate a pattern of clinal
variation in pigmentation and morphometric characters extending from populations in
the north to populations in the south, consistent with the current subspecific
designations. The phylogeny recovered using rag?2 is less well resolved than that using
cyt b and the pattern of relationships is incongruent with the clinal pattern observed in
the morphological data.

574 Fish Genetics I, Pavilion East, Thursday 23 July 2009

Jennifer Eichelberger, Matthew Krampe, Edward Heist

Southern Illinois University Carbondale, Carbondale, IL, United States

Development of SNP Markers to Differentiate Pallid and Shovelnose
Sturgeons and their Putative Hybrids

Federally endangered pallid sturgeon (Scaphirhynchus albus) occurs in the main stem of
the Missouri and Mississippi Rivers from Montana to the Gulf of Mexico. Pallid
sturgeon are sympatric with the much more common shovelnose sturgeon (S.
platorhynchus) throughout their range, and pallid sturgeon hybridize with shovelnose
sturgeon. A variety of genetic markers have been explored for distinguishing these
closely related species and morphological intermediates that are presumed hybrids.
Allozymes and mitochondrial DNA fail to exhibit fixed differences between species.
More variable microsatellite DNA markers reveal allele frequency differences between
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morphologically identified pallid and shovelnose sturgeon; however, it is difficult to
discern pallid and shovelnose from potential hybrids and back-crossed individuals.
Disadvantages to using microsatellite DNA markers include the potential for homoplasy
(shared alleles not due to common ancestry) and difficulty in standardizing data across
laboratories. Single nucleotide polymorphisms (SNPs) are bi-allelic nuclear markers that
are less subject to homoplasy and can be scored quickly and consistently in different
laboratories at relatively low cost. Discovery of SNPs is directed at functional nuclear
genes. All sturgeon have polyploid ancestry, and most genes in Scaphirhynchus appear
to have functional paralogs that occur in both species. High sequence homology
between paralogs makes development of locus-specific SNP assays additionally
challenging. SNP markers will provide powerful new tools for examining phylogenetic
relationships between pallid and shovelnose sturgeon and for characterization of
morphological intermediates.

223 SSAR SEIBERT PHYSIOLOGY AWARD, Galleria North, Friday 24 July
2009

Karen Eisenreich, Christopher Rowe

University of Maryland Center for Environmental Science:Chesapeake Biological Lab,
Solomons, MD, United States

Assessment of Developmental, Behavioral and Physiological Endpoints in the
Common Snapping Turtle and Red-eared Slider in Response to
Polybrominated Diphenyl Ethers, a Flame Retardant, Following Embryonic
and Dietary Exposure

Polybrominated diphenyl ethers (PBDEs) are a group of organic compounds employed
widely as flame retardants. Their potential to affect thyroid activity suggests that
exposure to PBDEs may alter thyroid-dependent processes (neurological development,
growth/metabolism). We examined the influences of simulated maternal transfer and
food-borne exposure to PBDEs on development, growth, metabolism, and behavior in
two turtle species over the first year post-hatch. Eggs were topically dosed with BDE-47
to achieve five nominal concentrations from 40 to 1000 ng/g in the eggs and a subset
was dosed with a known thyroid inhibitor (sodium perchlorate) as a positive control.
An additional group of hatchlings was subsequently exposed to either BDE-47 or BDE-
99 in their diet (nominally 5000 ng/g wet weight) beginning eight months post-hatch.
The duration of the embryonic period was significantly longer for perchlorate-exposed
individuals compared to all other treatments in both species. There were no differences
in growth over 14 months post-hatch in either species. Metabolic rates at hatch were
elevated in both species exposed embryonically to 220ng/g; no differences were
detected one year after hatching. Snapping turtles exposed through their diet had
elevated metabolic rates compared to controls at 11 and 12 months post-hatch.
Behavioral endpoints measured 10-12 months post-hatch showed differences among
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treatments. Red-eared sliders fed BDE-47 showed elevated activity in the presence of a
predator relative to controls and animals exposed to BDE-99 through the diet. Snapping
turtles exposed embryonically to both compounds differed in time to right from a
ventrally exposed position relative to controls.

552 ELHS/LFC Hypoxia, Broadway 1&2, Sunday 26 July 2009

Werner Ekau!, Anja Kreiner?, Stefanie Brohl!

ICenter for Tropical Marine Ecology (ZMT), Bremen, Germany, 2National Marine
Information and Research Center (NatMIRC), Swakopmund, Namibia

A Change in Larval Fish Community of the Northern Benguela Induced by the
Extension of the Oxygen Minimum Layer

Oxygen as an environmental factor impacting significantly physiology behaviour and
life cycles of marine organisms has come into focus of science only recently. Spreading
of “dead zones” (anoxic or strongly hypoxic areas at the seafloor) and extension of the
Oxygen Minimum Layer (OMZ) in the eastern tropical/subtropical oceans has been
described. The impact of low oxygen or hypoxia on organisms can be twofold: on a
macro-scale in the environment by constraining the vertical and horizontal distribution
of species and forcing them to leave their normal behaviour; and on a micro-scale by
causing physiological changes and shifts and thus altering life performance, capacity in
growth and reproduction and vulnerability to diseases. In the Benguela upwelling area
both phenomena have been found: a shoaling upper boundary of the OMZ along the
Namibian shelf and a spreading of hypoxic conditions at the seafloor. The change of the
OMZ boundaries results in a shift of the structure of the pelagic community. We
investigated the larval fish community over the last 10 years. Changes in the species
composition could be observed. The amount of sardine and anchovy larvae decreased
over time while other species such as horse mackerel or mesopelagics are dominating
the ichthyoplankton. A shift of the distribution areas of some species towards the South
was also observed. It is argued that the cause for these changes lies in the deterioration
of the oxygen conditions in the water column of the North Namibian shelf.
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540 ELHS/LFC Ecology II, Broadway 1&2, Sunday 26 July 2009; ELHS SALLY
RICHARDSON AWARD

Andrew Eller!, Nicola Hillgruber!, Lisa Eisner?

University of Alaska Fairbanks, School of Fisheries and Ocean Science, Juneau, AK,
United States, 22NOAA/NMFS, Alaska Fisheries Science Center, Ted Stevens Marine
Research Institute, Juneau, AK, United States

Abundance and Distribution of Larval Eulachon (Thaleichthys pacificus) in
Berners Bay, Alaska in Relation to Physical Factors

Berners Bay is characterized by a seasonal, counterclockwise (east to west) surface
current that is fed from freshwater discharge. The bay exhibits an estuarine circulation
pattern with saltwater moving in at depth along the east and freshwater moving out
along the west side of the bay at the surface. Eulachon (Thaleichthys pacificus), larvae
were found throughout the sample period from June 5 to August 30 with density
decreasing linearly away from the spawning river. Eulachon contributed to 40% of the
surface (n = 7445), 55% of the 5m (n = 7037) and 28% of the 35m (n = 1635) total
ichthyoplankton catch. The west side of the bay showed lower average temperatures
(9.5°C), lower surface salinity (4.5), and peak abundances of eulachon larvae on June 30.
On the west side of the bay, larvae captured at 35m depth were larger (x=11.5 mm) than
those captured at the surface, which were composed primarily of small larvae (x = 6.0
mm). The east side of the bay had higher average temperatures (13°C), and higher
average surface salinity (11) and peak abundances on June 24th. Larvae captured at the
surface and at 35m depth along the east side of the bay did not show significant
differences in standard length. High abundance of large larvae on the west side of the
bay suggests that larvae are being retained in this area, with younger larvae occupying
shallower water depths than older larvae. On the east side of the bay no such vertical
separation is apparent.

728 Cypriniformes Tree of Life, Pavilion East, Sunday 26 July 2009

Jeffrey Engeman?, Paula Mabee?

TUniversity of South Dakota, Vermillion, SD, United States, 2University of South
Dakota, Vermillion, SD, United States

Cypriniformes Tree of Life: Intriguing Patterns of Gill Arch Development and
Homology Implications

Skeletal elements of the gill arches of adult cypriniform fishes vary in number, size and

shape and are important characters in morphologically based phylogenetic studies. In
the process of describing the sequence of chondrification and ossification of the arches in
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Catostomus commersonii (Catostomidae), Cycleptus elongatus (Catostomidae) and Luxilus
zonatus (Cyprinidae) we discovered intriguing patterns of fusion and segmentation in
the cartilages. These patterns include fusion of cartilaginous basibranchials 4 and 5 into
a posterior copula, fusion of hypobranchial 4 with ceratobranchial 4, and segmentation
of the basihyal and anterior copula from a continuous median cartilage. The
phylogenetic distribution of these developmental patterns outside of cypriniforms is
unclear, though a literature survey indicates apparent “fluidity” in cartilage patterning
across teleosts. This raises questions about the homology of these elements. We note
shared spatial trends in arch development including the formation of ventral cartilages
before dorsal and anterior cartilages before posterior. Qualitatively variable gill arch
elements in Cypriniformes include pharyngobranchial 1 and the sublingual. These
structures are absent from Luxilus zonatus and they are the last elements to chondrify in
Catostomus commersonii and Cycleptus elongatus. We show that the sublingual bone in C.
commersonii has two cartilaginous precursors that fuse and ossify to form the single bone
in adults. This suggests homology of the sublingual in catostomids to the two separate
sublingual bones in the adults of some cobitids.

462 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

Jean Enneson, Jacqueline Litzgus

Laurentian University, Sudbury, Ontario, Canada

Stochastic Population Viability Analyses for an Endangered Freshwater
Turtle, Clemmys guttata

Over two-thirds of the world's turtle species are in decline as a result of habitat
destruction and harvesting. Quantitative methods for predicting the risk of extinction of
turtle populations are essential for status assessments and recovery planning. Spotted
turtles (Clemmys guttata) are considered vulnerable internationally, and endangered in
Canada. We used population viability analysis (PVA) to assess the risk of extirpation of
a Georgian Bay, Ontario population that has been under study since 1977 and of the
entire Ontario population, and to examine the effects of dispersal between breeding
ponds on population persistence. A simple stochastic model for the Georgian Bay
population projected a 60% probability of extirpation in 100 years. A metapopulation
model projected an 18% probability of extirpation within 100 years, suggesting that
dispersal between breeding ponds is important for population persistence. Spotted
turtles at this relatively pristine site have a relatively high risk of extinction despite the
absence of anthropogenic additive mortality. Probability of quasi-extinction for the
entire Ontario population as a result of stochasticity was low, but the probability of six
or more of the nine known Ontario populations becoming extirpated within 100 years
was 26%, indicating that recovery action is necessary to prevent decline of spotted
turtles within the species' Canadian range, which is restricted to Ontario.

184



182 AES Physiology, Galleria South, Sunday 26 July 2009

Laura Enzor, Rachel Wilborn, Wayne Bennett

University of West Florida, Pensacola, FL, United States

The Spine of Atlantic Stingray, Dasyatis sabina: Venom Toxicity and Role in
Life History

The stingray venomous spine is thought to be primarily a defensive adaptation, but has
also been shown to play key roles in conspecific social interactions such as reproduction.
My study quantifies metabolic costs associated with the venom delivery system, venom
toxicity (LCso), and routine resting metabolism for the Atlantic stingray, Dasyatis sabina.
Respirometry trials estimated an average routine resting metabolism for fish of 0.484
kcal g1 h?1; whereas the average metabolic rate of the venomous delivery system was
0.000162 kcal g1 *h?, or 0.04% of the fishes' resting rate. Ballistic bomb calorimetry
revealed an average spine caloric density of 0.238 kcal per gram of spine. Acute toxicity
tests using sheepshead minnow, Cyprinodon variegatus, as a surrogate, determined a
venom LCsp value of 0.018 mg protein g of fish-l. The low metabolic cost of the stingray
envenomation system likely reflects its structural simplicity and low toxicity. While, low
venom toxicity is likely necessary for a system that is used on conspecifics, it has the
disadvantage of being less effective on large predators.

459 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Hugo Escobar, Melanie Stiassny

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

Systematic and Taxonomic Revision of the Alestid Genus Micralestes

The alestid genus Micralestes is distributed throughout Sub-Saharan Africa and as
currently recognized, comprises 16 nominal species. According to a recent
morphological analysis of alestid relationships (Zanata and Vari, 2005) Micralestes falls
within one of two major clades in the tribe Petersiini, along with Rhabdalestes,
Hemigrammopetersius and Virila. However, in the study of Zanata and Vari (2005) no
morphological character was found to be unique for this genus. The molecular study of
Calcagnotto et al. (2005) recovered a somewhat different topology for the Alestidae, but
neither the taxon nor the geographical sampling was extensive, however in their study
Micralestes (two species) is resolved as monophyletic. The status and composition of
Micralestes is currently under investigation. To date morphological examination of type
specimens suggests that the species-level taxonomy of a number of widespread species
is complex. Morphological characters for this study are novel or taken from Poll (1967).
The results indicate that Micralestes may be composed of more than 16 species, although
it is clear that morphology alone will not be sufficient to resolve the relationships within
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the genus and allied genera. An ongoing molecular study will undoubtedly help to
unravel the relationships of this widely distributed group.

945 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

Todd C. Esquel!, Kenneth E. Nussear?, Jill S. Heaton?, Robert H. Webb?, Kathryn
A. Thomas?, Leila Gass?, Cynthia S.A. Wallace?, Joan B. Blainey?, Richard D.
Inman!

TUS Geological Survey, Henderson, NV, United States, 2University of Nevada, Reno,
Reno, NV, United States, 3US Geological Survey, Tucson, AZ, United States

A Habitat Suitability Model for the Mojave Desert Tortoise: Importance of
Ecological Parameters and Conservation Implications

The Mojave population of the Desert Tortoise is listed Federally as a threatened species
north and west of the Colorado River. Tortoises occur in low densities, are cryptic and
fossorial, making them difficult to enumerate. Effective management depends not only
on knowledge of population parameters, but also the quantification of potentially
suitable habitat. However, quantitative analyses of specific habitat requirements have
not been available for the desert tortoise until recently. We developed a habitat model
for Mojave desert tortoises using GIS layers addressing a variety of physical and
biological factors thought to be ecologically relevant in defining suitable habitat for
tortoises. We explore the directions and profiles of the partial response curves for the
environmental variables that explained 95% of the variance in the model, and discuss
their ecological interpretations relative to the known ecological relationships of these
variables to desert tortoises. While this model indicates habitat suitability generally,
there are many anthropogenic impacts (both direct and indirect) that can influence the
realized suitability of the predicted habitat. We further evaluate tortoise habitat by
considering the effects of several anthropogenic parameters on the extent and contiguity
of desert tortoise habitats, including: roads, urban areas, utility corridors, fencing, fire,
land status (e.g. wilderness, or National Park, or Critical habitat, private lands), and off-
highway vehicle activity. These parameters may be analyzed individually or grouped to
ascertain the amount of habitat on the landscape available to desert tortoises and the
protection provided to tortoises and their habitat under current management rangewide.
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343 AES Ecology II, Galleria South, Sunday 26 July 2009

Mario Espinoza, Thomas Farrugia, Christopher Lowe

California State University, Long Beach, CA, United States

Spatial and Temporal Patterns of Elasmobranchs in a Newly Restored
Accessible Habitat

Approximately 90% of southern California coastal wetlands have been lost as a result of
filling or dredging activities. In August 2006, a new ocean inlet was created in the Bolsa
Chica wetland, allowing benthic coastal predators to enter and use the full tidal basin
(FTB). Since elasmobranchs have not had access to the basin in over 100 years, it
provides an ideal opportunity to study how coastal benthic predators may use this
newly restored accessible habitat for different activities. Monthly abundance surveys
(beach seines and long-lines) were used to quantify spatial and temporal patterns of
elasmobranchs inside the FTB. Eight species of sharks and rays have been identified
using the FTB (2008-2009). Round stingrays (n=521), gray smooth-hounds (n=239) and
bat rays (n=234) were the most abundant elasmobranchs. The highest CPUE was found
in the middle FTB between June and September 2008. CPUE and relative abundance for
all elasmobranchs increased with water temperature (p<0.05). However, only gray
smooth-hounds and round stingrays showed a clear seasonal pattern of occupancy
during warmer months. Other species like shovelnose guitarfish and bat rays were
found in relatively high numbers during the winter. Habitat restoration has become a
popular mitigation approach in southern California; however, studies of the
effectiveness of estuarine restoration as a viable ecological approach to increase habitat
for coastal elasmobranchs have been very limited. This study provides valuable
ecological information about how top benthic predators use the FTB of Bolsa Chica, a
newly restored accessible habitat.

611 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Paula C. Eterovick!, José Augusto M. Scalzo!, André Hirsch!, Ross Alford?

1Programa de Pos Graduagio em Zoologia de Vertebrados, Pontificia Universidade
Catolica de Minas Gerais, Belo Horizonte, MG, Brazil, 2School of Tropical Biology, James
Cook University, Townsville, Queensland, Australia

Frog Developmental Instability is a Weak Indicator of Habitat Loss Along the
Espinhaco Mountain Range, Southeastern Brazil

Amphibian declines are occurring worldwide, but relatively little is known about the

situation of amphibian populations in Latin America. Extant monitoring techniques are
adequate to detect declines when they are already underway. Predictive techniques,
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such as developmental instability (DI) monitoring, might aid to the detection of
disturbances affecting a population before it declines. DI is expected to increase in
individuals that undergo higher stress levels during growth and development, so we
tested its adequacy as an indicator of environmental stress, represented by habitat loss,
suffered by amphibians, using the treefrog Bokermannohyla saxicola as a model. We
estimated DI through fluctuating asymmetry (FA) using tibia-fibula, femur, radio-ulna,
and eye-nostril distance measurements of 126 individuals from 14 B. saxicola populations
throughout the species distribution in the Espinhaco mountain range. We used
Geographic Information Systems to estimate human impact, given by the relative area
covered by human land uses (assumed to be inappropriate habitats for frogs) in relation
to total area within a circle with a radius of 2.5 Km, centered at each population
sampling point. Levels of FA were not related to impact level given by habitat loss,
showing that FA studies are not suitable for broad use in impact assessment on frog
populations. More focused approaches, though, may still be useful: frogs may respond
to alterations in a different spatial level, or during younger life stages, what remains to
be tested. Detected variation in the levels of FA along B. saxicola distribution may have
underlying causes that need further studies.

613 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Paula C. Eterovick, Isabela Lazarotti, Bruna P. Franco, Camila J. Dias

Programa de Pos Graduagio em Zoologia de Vertebrados, Pontificia Universidade
Catolica de Minas Gerais, Belo Horizonte, MG, Brazil

Seasonal Variation on Tadpole Spatial Niche in Permanent Streams - The
Roles of Predation Risk and Microhabitat Availability

Microhabitat choice can have important consequences for development and survival of
aquatic organisms, and is expected to vary in response to stimuli such as predation risk,
food availability, and temperature. At seasonal sites, microhabitat availability and
associated benefits may change from season to season, what might reflect in altered
patterns of microhabitat use by tadpoles. We investigated this hypothesis in 17 streams
from two localities in southeastern Brazil. We tested whether water level drops
significantly during the dry season, whether lower water level results in altered
microhabitat availability, and whether predation risk changes between seasons, based
on predator density. We then tested whether tadpoles change their pattern of
microhabitat use, their spatial niche breadth (given by diversity of used microhabitats)
and spatial niche overlap (in the case of co-occurring species). We were able to include
in our analyses tadpoles of four species of Hylidae, which occurred throughout both
seasons. Stream depth decreased in the dry season, but microhabitat availability and
predator density remained relatively constant. Tadpoles of three out of the four species
studied were more abundant during the dry season, what may be an adaptation to
adjust time of metamorphosis to the rainy season. Tadpoles showed contracted niches
and higher niche overlap during the dry season, generally avoiding shallow
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microhabitats, what may be a response to selective factors such as predation by
vertebrates other than fish and desiccation risk in shallow marginal microhabitats.

394 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009
Michelle M. Evans, Daniel C. Abel, Sharon L. Gilman, Robert F. Young

Coastal Carolina University, Conway, SC, United States

Demographics and Habitat Partitioning of Elasmobranchs in Port Royal
Sound, South Carolina

A longline and rod-and-reel survey for elasmobranchs was conducted in Port Royal
Sound, a south-eastern South Carolina deep water embayment, from June - August 2007,
and April - November 2008. The project's main objectives were: (1) to enumerate the
elasmobranchs in Port Royal Sound; (2) to delineate nursery and breeding grounds,
where present; and (3) to compare diversity and abundance of elasmobranchs at four
locations at different distances from the mouth of the sound. Seventy-eight "adult" lines
(16/0 hooks) and seventy-six "pup" lines (12/0 hooks), baited with Boston mackerel,
were bottom-set during slack tides. Elasmobranch catch was identified, measured,
tagged (only sharks) and released. We caught 540 elasmobranchs (n = 248 on longlines,
292 on rod-and-reel) comprising fourteen species: Rhizoprionodon terranovae (n = 368,
adult M:F = 1:0), Carcarhinus limbatus (68, 0.3:1 ), Dasyatis sabina (24, 0.14:1), C. acronotus
(19, 4.3:1), Sphyrna tiburo (13, 0.4:1), D. americana (12, 0.12:1), C. plumbeus (11), S. lewini (5,
1:1), Galeocerdo cuvier (4), C. isodon (2), Ginglymostoma cirratum (2), C. brevipinna (1),
Negaprion brevirostris (1), and Raja eglanteria (1). Port Royal Sound may represent
primary or secondary nurseries for C. limbatus, C. plumbeus and S. lewini. The location
furthest (19.3 - 22.5 km) from the mouth had a significantly lower CPUE (#sharks-100
hooks-1 h) than the three other locations. Port Royal Sound, whose watershed is
rapidly developing and whose wetlands are highly susceptible to sea level rise, may
represent Essential Fish Habitat for a number of species of sharks and rays.
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590 Live-Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009
Denise Everhardt!, Kimberly Hughes!, F. Helen Rodd?

Florida State University, Tallahassee, FL, United States, 2University of Toronto,
Toronto, Ontario, Canada

Rare Morph Survival Advantage in Guppies, (Poecilia reticulata):
Mechanisms of Frequency-dependent Selection

Survival advantage for a rare or novel phenotype has been proposed as the cause of
color polymorphism present in many species; however, a mechanism has eluded
evolutionary biologists for decades. Many mechanisms have been proposed, primarily
the search image hypothesis, though none have been proven to occur in wild
populations. Male coloration in the Trinidad guppy (Poecilia reticulata) exhibits one of
the most extreme examples of visible polymorphism. Experiments in natural
populations indicated that rare color morphs had a survival advantage over common
morphs —a form of negative frequency-dependent selection that is potentially capable of
maintaining polymorphism. We are now testing one the hypothesis that selective
predation by the killifish Rivulua hartii is responsible for this selection. Specifically, we
are testing several proposed mechanisms including search image formation, switching
behavior performed by predators, morph-specific hunting, and morph-specific
personalities that affect escape behavior. Detailed observations of the attack behaviors of
R. hartii trained on a single guppy color morph and then switched to a different morph
are being analyzed using a high-speed video camera.

852 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Bryan Falk, Susan Perkins
American Museum of Natural History, New York, New York, United States

On the Importance of a Combined Approach in Taxonomy: Another Cryptic
Species of Lizard Malaria Parasite

Anolis lizards of the Dominican Republic were surveyed for malaria parasites (genus
Plasmodium). Parasites were identified based on morphological characters, and
subsequent molecular analysis revealed a cryptic species formerly lumped within P.
fairchildi. A revised species diagnosis is given, and the importance of a combined
morphological and molecular approach in this group is emphasized.
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122 ELHS/LFC Ecology I, Broadway 1&2, Saturday 25 July 2009; ELHS SALLY
RICHARDSON AWARD

Ana Farial!, Alfredo Ojanguren?, Lee Fuiman3, Emanuel Gongalves*

Hnstituto Superior Psicologia Aplicada, Lisbon, Portugal, 2University of Texas Marine
Science Institute, Port Aransas, TX, United States, 3University of Texas Marine Science
Institute, Port Aransas, TX, United States, *Instituto Superior Psicologia Aplicada,
Lisbon, Portugal

Ontogeny of Swimming Behavior of Two Temperate Reef Fishes,
Lepadogaster lepadogaster and Lepadogaster purpurea (Gobiesocidae)

Gobiesocid larvae have been found in several studies conducted in nearshore rocky
environments. At the Arrabida Marine Park, high numbers of gobiesocid larvae of all
size classes have been caught in the very nearshore, which suggests a possible retention
pattern. Retention may occur due to physical features of the area and/or active larval
behaviour, such as swimming abilities. In the laboratory, we measured the ontogeny of
swimming behaviour (routine speed and critical speed [Ucrit]) of two clingfish species,
very abundant at the Arrabida Marine Park, Lepadogaster lepadogaster and L. purpurea.
Routine swimming is generally considered to be important in foraging, as well as
migration and predator avoidance capabilities, while critical swimming speed (Ucrit)
provides a useful estimate of maximum swimming performance of fish larvae. Routine
and critical swimming speed of larvae of both species increased with ontogeny (size),
even though variability at any ontogenetic state was large. Close to settlement size (10
mm TL) swimming behaviour started to decrease. This has to do with the development
of a ventral sucking disk, which is an adaptation to the benthic mode of life and allows
larvae to glue to the bottom or walls of the chamber and counteract strong currents.
These results have the potential to improve our knowledge of larval behavioural
capabilities of temperate species, and also advance the capability of biophysical
dispersal models to predict the probabilities of dispersal and retention in coastal zones.

452 Snake Ecology, Pavilion East, Monday 27 July 2009

Terence Farrell, Peter May
Stetson University, DeLand, FL, United States

Patterns of Growth in Dusky Pigmy Rattlesnakes (Sistrurus miliarius) in
Central Florida

We studied growth in SVL and weight of pigmy rattlesnakes in Volusia Co., FL, using
mark-recapture techniques. Between February 1992 and December 2000, we had a total
of 665 PIT-tagged individuals of approximately one year of age or greater that were
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subsequently recaptured at least once. Because snakes can be definitively aged at one
year, this resulted in a large sample of snakes of known age that were subsequently
followed for up to 7 years. Seventy-seven of these individuals PIT-tagged at one year
were identified from photographs of neonates born in captivity, allowing us to relate
adult growth to neonate traits. Snakes were surface-active throughout the year, and
snakes with detectable prey in the gut were found in all months. Pigmy rattlesnakes
typically increased their weight by 5.6-fold and 9-fold from birth to one and two years of
age, respectively. SVL increases by 1.8-fold and 2.2-fold by one and two years of age,
respectively. Multiple regressions of SVL and weight on age showed a slight but
significant effect of sex on both SVL and weight, though these differences in weight and
length are not apparent until snakes are around 4 years old. Growth appears to continue
throughout life, with no clear indication of an asymptote in size. Analysis of individual
growth records shows much variability in patterns of growth. A year-round activity
season may decouple feeding and growth in these snakes from the temporal constraints
imposed on more northern snakes, resulting in greater variability in individual growth
trajectories.

824 AES GRUBER AWARD I, Parlor ABC, Thursday 23 July 2009

Thomas Farrugial, Mario Espinozal, Dale Webber?, Frank Smith?2, Chris Lowe!

ICalifornia State University, Long Beach, Long Beach, CA, United States, 2VEMCO
Ltd., Halifax, Nova Scotia, Canada

Testing a New Long-term Fine-scale Positional System for Tracking Multiple
Fish Simultaneously

Quantifying the fine-scale movement of coastal elasmobranchs is important in
determining life history characteristics, resource utilization and the role of
elasmobranchs in coastal communities. However, traditional active tracking requires a
large amount of time and effort and yields very short-term data (days). We describe and
test a novel acoustic telemetry technique using Vemco VR2W acoustic receivers that will
provide long-term fine-scale positional data of elasmobranchs fitted with coded
transmitters. The VR2W Positional System (VPS) uses stationary transmitters placed
throughout a VR2W array to synchronize the internal clocks of the receivers. Differences
in times of arrival from transmitters placed on elasmobranchs to three or more receivers
are used to triangulate a position for the animal, potentially every time the transmitter
pulses. The VPS was found to estimate the location of a stationary test transmitter with a
mean accuracy of 3.18 m and a mean precision of 3.02 m. Ninety percent of the VPS
estimates fell within 6.06 m of the actual transmitter location. A shovelnose guitarfish
and a gray smooth-hound, were double-tagged and tracked simultaneously using active
tracking and the VPS. Movement parameters (including distance and direction traveled)
binned in one-hour intervals did not differ significantly between VPS and active
tracking for either species. Our results suggest that the VPS provides fine-scale data
comparable to active tracking over the entire life of a coded transmitter (years),
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providing significantly longer term, fine-scale data for numerous individuals
simultaneously.

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

Kevin Feldheim!, Samuel Gruber?, Joseph DiBattista3, Demian Chapman?,
Andrew Hendry?3, Elizabeth Babcock?, Ellen Pikitch, Mary Ashley®

TField Museum, Chicago, IL, United States, 2Bimini Biological Field Station, Bimini,
Bahamas, 3McGill University, Montreal, Quebec, Canada, *Stony Brook University,
Stony Brook, NY, United States, >University of Miami, Miami, FL, United States,
¢University of Illinois at Chicago, Chicago, IL, United States

Long-term Philopatry and the First Case of Natal Homing in a Chondrichthyan
Fish

Natal homing is an extreme form of philopatric behavior, in which females return to
their birthplace to give birth. This phenomenon has been shown in some marine
vertebrates including bony fish and reptiles, but not for the most basal jawed vertebrate
lineage, the chondrichthyans, that includes sharks and their relatives. Using both
physical and genetic tags coupled with pedigree reconstruction, we show long-term (up
to 16 years) philopatric behavior by female lemon sharks (Negaprion brevirostris) to a
tropical nursery lagoon. We also find evidence of males and females mating over several
years, indicative of either long-term sperm storage or long-term associations between
individuals. Finally, we provide the first evidence of natal homing in a shark. These
results provide a potential explanation for why rapid, long-term population collapse is
typical of local shark fisheries, which then has important implications for conserving
these imperiled apex predators.

917 Storm Symposium, Pavilion West, Friday 24 July 2009
Chris Feldman!, Edmund Brodie, Jr.2, Edmund Brodie, I1I3, Michael Pfrender2

IUniversity of Nevada, Reno, NV, United States, 2Utah State University, Logan, UT,
United States, 3University of Virginia, Charlottesville, VA, United States

Evolutionary Genetics of Tetrodotoxin (TTX) Resistance in Snakes
Research on the process of adaptive evolution has recently come to focus on details
concerning the genetic basis of adaptation as well as theoretical work on the mechanics

of adaptive evolution. Nevertheless, key questions regarding the process of adaptive
evolution remain. Ultimately, a detailed description of the ecological context,
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evolutionary history, and genetic basis of adaptations is required to advance our
understanding of adaptive evolution. To address some of the contemporary issues
surrounding adaptive evolution, we examine phenotypic and genotypic changes in a
snake feeding adaptation. Some populations of the garter snakes Thamnophis sirtalis, T.
couchii, and T. atratus possess elevated resistance to tetrodotoxin (TTX), the lethal
neurotoxin of their Pacific newt prey (Taricha sp.). We demonstrate that TTX resistance
has evolved independently through amino acid changes at critical sites in a voltage-
gated sodium channel protein (Nay1.4) targeted by TTX. Additionally, we show the
contribution of Nay1.4 alleles to whole-animal TTX resistance is substantial,
demonstrating that Na,1.4 is a gene of major effect. Finally, we broaden the scope of our
work by examining patterns of convergent evolution in parallel arms-races between
diverse snakes and amphibians from across the globe. Six snake species that prey on
TTX bearing amphibians have independently acquired amino acid changes in Na,1.4.
However, the derived mutations are clustered in two portions of the gene, often
involving the same sites and substitutions, suggesting protein evolution in this system
may be constrained.

1047 Herp Conservation I, Grand Ballroom I, Saturday 25 July 2009
Mark Feldman, Elizabeth Feldman

New Zealand

A More Effective Method to Induce Turtles to Lay Their Eggs

Oxytocin has been in use for decades to induce turtles to lay their eggs. Unfortunately,
it often leads to partial clutches or fails to work at all. Oxytocin also has some significant
side effects in wild animals; causing delays in producing the next clutch and aberrant
nesting behavior days after injection. Both are probably due to a failure of ovulation
after induction. For the past two seasons we have been working at one of the world's
largest turtle farms, looking for a safer and more effective method to induce oviposition.
The huge number of animals available at the farm has made it possible to experiment
with a wide variety of techniques and agents. After rejecting oxytocin alone,
prostaglandin F2 alpha (Lutalyse) alone, propranolol alone and in combination,
prostaglandins E1 and E2 alone and in combination, arachadonic acid alone, and
medetomidine (Domitor) in combination, we found that a combination of oxytocin and
prostaglandin F2 alpha was more effective, and more physiologic, than any other
method. We've refined the dosages and timing of the injections and found that noise,
immersion in water, light, and method of injection had no effect on success.
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948 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Alexsis Ferguson, Melissa Pilgrim

University of South Carolina Upstate, Spartanburg, SC, United States

Implementation of the North American Amphibian Monitoring Program in
the Upstate Region of South Carolina

The North American Amphibian Monitoring Program (NAAMP) was developed in 1995
as an initiative to monitor amphibian population trends in Canada, Mexico and the
United States (see www.pwrc.usgs.gov/naamp). NAAMP uses breeding call surveys to
inventory and monitor presence and persistence of amphibian species in a region. South
Carolina joined NAAMP in 2008. USC Upstate's research group, Upstate Herpetology,
is responsible for collecting NAAMP data for the Upstate region of South Carolina.
Specifically, we conduct call surveys along 11 routes that span 7 counties in the Upstate.
We follow standard NAAMP protocol (see http://www.pwrc.usgs.gov/
NAAMP/protocol/index.html) for data collection along each route. We spent
December of 2007 - February of 2008 establishing call survey sites (10 sites/route) along
the 11 Upstate routes assigned to us by USGS. We then collected call survey data for
NAAMP sampling windows two (March 15 - April 30) and three (May 15 - June 30).
Our objectives for the 2008 season were to evaluate the productivity of Upstate calling
routes, the species richness of our region and seasonal impacts on breeding phenology.
We recorded anuran calling activity at 91 of the 110 potential breeding sites surveyed.
We recorded 12 anuran species calling along Upstate routes. The three dominant callers
during window two were Spring Peepers, Northern Cricket Frogs and Fowler's Toads.
The three dominant callers during Window three were Fowler's Toads, Green Treefrogs,
and Northern Cricket Frogs. Number of species calling per site varied from 1-5, with
per site species richness increasing during window three.

213 Poster Session I, Exhibit Hall, Friday 24 July 2009

Fernando Fernandes Mendonca, Diogo Teruo Hashimoto, Claudio Oliveira,
Fabio Porto Foresti, Otto Bismarck Fazzano Gadig, Fausto Foresti

Universidade Estadual Paulista - UNESP, Sdo Paulo, Brazil

Genetic Identification of Lamniformes and Carcharhiniformes Sharks:
Fishery Monitoring and Conservation

The difficulties of morphological identification of many shark species exploited for
fishing associated to the usual practice of removing the heads and fins of the animals
prior to going ashore resulted in a general lack of information about the extent of fishing
and commercialization and made it nearly impossible to assess its effects. Considering
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the growing demand for shark meat and fins and the fact that each species responds
differently to exploitation, the creation of practical tools for identification to the lowest
possible taxonomic level is essential. In order to fill this lacuna, libraries of
mitochondrial DNA sequences were created using the cytochrome oxidase subunit I
gene (COI) of several shark species usually fished in the Brazilian coast and from
specific genetic characteristics of every taxon species-specific primers were designed,
which, in multiplex-PCR reaction produce fragments of varying sizes (variable
according to the species), making it possible, by electrophoresis, the simultaneous
identification of several samples. According to this methodology, the species Alopias
superciliosus, Alopias vulpinus, Isurus oxyrinchus, Prionace glauca, Galeocerdo cuvier,
Carcharhinus falciformes, Rhizoprionodon lalandii, Rhizoprionodon porosus and Sphyrna
lewini can be easily identified without the need for morphological characters. Besides
making it possible to identify shark species from the commercialized meat, this
technique is also practical and inexpensive, which makes it suitable for use in the proper
management of fishing in the Brazilian coast and in global conservation programs.
Financed by FAPESP.

581 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009

Joana Fernandez-Carvalho, George Burgess

Florida Program for Shark Research, Florida Museum of Natural History, University of
Florida, Gainesville, FL, United States

The National Sawfish Encounter Database: Integration, Maintenance and
Growth

The smalltooth sawfish (Pristis pectinata), the first marine fish to be listed under the U.S.
Endangered Species Act (ESA), is currently listed as critically endangered by the IUCN,
and is included in the Appendix I of CITES. During the species listing process, the
National Sawfish Encounter Database (NSED) was created as a tracking database to
gather information regarding smalltooth sawfish encounters and has been maintained
ever since to assist recovery managers and researchers. In September 2008, the NSED
was transferred from Mote Marine Laboratory to the Florida Program for Shark
Research (FPSR), where it was merged with the FPSR database and four additional
scientific and private databases. As a result, all information regarding U.S. sawfish is
united for the first time in one place. Currently, the NSED has a total of 3368 records
and includes data from 1782 to 2009. Preliminary analysis shows a depth-related size
distribution, with the larger specimens occurring predominantly in deeper waters and
smaller individuals inhabiting shallower waters. While juveniles have been observed
throughout Florida waters, the highest frequency of occurrence occurs along the
southwest (Gulf of Mexico) coast. Juveniles also are commonly encountered in the
Florida Keys, where adults are observed most frequently. Adults also are often found
along the east coast (Atlantic Ocean) of Florida, where juveniles are relatively scarce. The
newly-augmented NSED provides enhanced information on the U.S. smalltooth sawfish
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population, assisting the Sawfish Implementation Team in the evaluation of the species
abundance, range and habitat preferences.

149 AES Functional Morphology Symposium, Grand Ballroom II, Friday 24
July 2009

Toni Ferraral, Stephen Wroe!, Daniel Huber?, Colin McHenry?, Philip Clausen?,
Victor Peddemors?* Mason Dean?, Michael Lowry*

TUniversity of New South Wales, Sydney, NSW, Australia, >?University of Tampa,
Tampa, FL, United States, 3University of Newcastle, Newcastle, NSW, Australia, {NSW
Department of Primary Industries, Cronulla, NSW, Australia, *University of California,
Irvine, CA, United States

Three Dimensional Computer Analysis of Jaw Mechanics in Great White and
Sandtiger Sharks

The relationship between form and function of the elasmobranch feeding apparatus is
central to our understanding of their evolution and ecology. Bite force has been utilized
as a predictor of this relationship in many vertebrate taxa, and when combined with
morphological studies, can provide valuable insight into cranial evolution, dietary
limitations, niche segregation, and sexual dimorphism. However, bite force in sharks is
poorly understood and accurate estimates are difficult to obtain. Finite Element Analysis
(FEA) is a powerful tool used by engineers, and increasingly by biologists, to examine
the mechanical behaviour of structures. In FEA, a 3 Dimensional (3D) computer model
of a structure is generated and subjected to various loading conditions to evaluate
mechanical performance. FEA provides not only a method to quantitatively assess bite
force, but also provides a much broader analysis of form and function by demonstrating
how a structure responds to the various forces which may be imposed upon it, such as
when biting prey. The present study assembled sophisticated 3D Finite Element models
based on computerized tomography (CT) scans and dissected specimens of the jaws of
two species of shark, Carcharodon carcharias (great white) and Carcharias taurus
(sandtiger). Comparisons of bite force, gape angle and mechanical behaviour in these
two species is presented. Of key interest is how jaws constructed of flexible cartilage
have evolved into an efficient feeding apparatus. Although the application of FEA to
elasmobranch research is still in its infancy, this technique has potential benefit to many
aspects of shark research.
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52 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009
Carl Ferraris
All Catfish Species Inventory, Portland OR, United States

Patterns of Discovery of Siluriformes During the All Catfish Species Inventory

For the past six years, the rate of discovery of new catfishes has been accelerated by the
All Catfish Species Inventory (ACSI), which was undertaken with the generous support
of NSF. During that period of time, reports of the discovery of more than 475 species of
the Siluriformes were published, resulting in an approximately 17% the increase in
known catfish species. Patterns of new species discovery were analyzed by time,
relationships and broad geographic distribution to search for trends in discovery and
gaps in coverage. The sources of specimens that formed the type series were also
examined to determine the relative proportion of species discovered from materials that
had been deposited in collections prior to ACSI to those collected during the Inventory.
New species were discovered from all continents except Antarctica, and included five
species known only from the fossil record. New species were reported for 29 of the 36
currently recognized families of catfishes, with most of the families that did not increase
in number being amongst the smallest families (< seven species). Nearly one-fourth of
all new species are in the Neotropical Loricariidae, an increase of > 20%., and four other
families increased by percentages of > 40%. Although many more species of catfishes
will undoubtedly be named from recently collected material, trends observed in ACSI
might provide valuable insights for efficient strategies that can be implemented for
comparable inventories of other, especially freshwater-, fish groups.

133 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Cristiane de Paula Ferreira, Lilian Casatti

UNESP-Sdo Paulo State University, Sao José do Rio Preto, Siao Paulo, Brazil

Fish Assemblage Structure in Streams Associated to Forest Fragments in a
Degraded Region of Southeastern Brazil

This study was conducted in streams of the Sao Paulo state, Brazil, in a region where
only 4% of the native vegetation remains, surrounded by pasture, sugarcane and citrus
crops. We selected nine streams from the largest forest fragments of the region, being
four in sugar cane matrix (51,54,55,57), two in grassland (52,53), and three in citrus
(56,58,59). Each of them was sampled three times in the dry period (Jun-Aug/2007) and
three in the wet (Jan-Mar/2008). A 75 m reach in each stream was selected, where the
abiotic, local, and landscape descriptors were evaluated. Fish were collected with a
passage of electric-fishing at each sampled time. Overall fish species richness was 53,
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and the multivariate pattern of the community indicates greater similarity between
S2/S3,58/59, and S4/S5/56/S7, reflecting the soil use without influence of seasonality.
Land use influences was reinforced by Canonical Correspondence Analysis. Ammonia
and inorganic carbon were related to pasture (S2) and sugarcane (51,54,55,57) streams,
to which tolerant species Cichlasoma paranaense, Callichthys callichthys, Geophagus
brasiliensis were associated; woody debris and water-land ecotonal diversity were
related to interior reaches (54,55,56,59), where the non tolerant species Pseudopimelodus
pulcher, Hypostomus nigromaculatus, Cetopsorhamdia iheringi occurred; grass proportion
was related to edge reaches (S1,52,53,57,58), to which the dominant and tolerant species
Serrapinnus notomelas, Pyrrhulina australis, Hoplias malabaricus were associated; drainage
density was related to larger streams (54,55,56,57). These results reflect that the
ichthyofauna structure in streams is explained by local and regional factors on several
scales.

72 AES Functional Morphology Symposium, Grand Ballroom II, Friday 24
July 2009

Lara Ferry-Graham?!, Adam Summers?

IMoss Landing Marine Laboratories, Moss Landing, CA, United States, 2University of
California, Irvine, CA, United States

Ventilation in Chondrichthyans: A Decade of Research Reveals New Models
of Aquatic Vertebrate Respiration

Over the last decade, investigations of the ventilatory mechanics of chondrichthyans
have revealed a number of unique findings that seem to defy paradigms commonly
invoked to describe aquatic vertebrate respiration. Aquatic vertebrate ventilation is
typically represented by a model whereby two alternating pumps operate to generate
water flow through the head and over the gills. These two pumps, the suction and
pressure pumps respectively, are hypothesized to operate such that they are able to
maintain both continuous and unidirectional flow at the level of the gill lamellae.
Studies of sharks, skates, and chimaeras, however, reveal that the two pumps operate to
varying degrees during routine respiration. Flow visualization techniques have
revealed concomitant flow reversals, whereby water flows from posterior to anterior,
both at the gross anatomical level (i.e., exterior to the head at the mouth and spiracles),
and at the level of the respiratory structures (i.e., gill lamellae). Such flow reversals vary
both within and among species, and may be negatively correlated with oxygen demand.
The most extreme deviation from the paradigmatic norms are found in the chimaeras, in
which a single pump dominates the ventilatory cycle. We postulate that during
ventilation, water is drawn into the orobranchial cavity using primarily a very low-
pressure suction pump, on the order of 100-1000 Pa. We suggest that chimaeras are
utilizing an entirely novel mechanisms of generating flow into the head., whereby a
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slight amount of expansion of the orobranchial region is sufficient to pull water into the
mouth.

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

Daniel Figueroa!, Paula Riveral, Belleggia Mauro3, Delpiani Gabriela?,
Shimabukuro Valerial, Scenna Lorena?, Barbini Santiago*, Bovcon Nelson®

ILab. Ictiologia, Depto. Ciencias Marinas, Universidad Nacional de Mar del Plata,
Buenos Aires, Argentina, 2Lab. Ictiologia, Depto. Ciencias Marinas, Universidad
Nacional de Mar del Plata. CONICET, Buenos Aires, Argentina, 3Lab. Ictiologia, Depto.
Ciencias Marinas, Universidad Nacional de Mar del Plata. CONICET. INIDEP.,
Buenos Aires, Argentina, “Lab. Ictiologia, Depto. Ciencias Marinas, Universidad
Nacional de Mar del Plata. CIC., Buenos Aires, Argentina, *Universidad Nacional de Ia
Patagonia San Juan Bosco, Chubut, Argentina

Teeth of Skates in the Southwest Atlantic

Dentition in skates are used not only for feeding but also for reproduction, both are
influential factors on tooth morphology. Despite teeth of elasmobranchs are very
abundant skeleton elements in fossil records, the study of dentition of skates has not
reached the development achieved in sharks. Southwest Atlantic appears to be a great
radiation center of skates, probably due to its large continental shelf, and its transitional
waters. Fossil teeth of skates in this region were recorded since the Cretaceous. A total of
23 species of skates inhabit Argentinean continental shelf. Their feeding habits are very
diverse. Adult individuals of some species have specialized diet in fishes and large
sharp tooth cusps, showing no sexual dimorphism (e.g. Bathyraja brachyurops and
Bathyraja magellanica). On the other hand, some species have a specialized diet in
polychaetes (e.g. Bathyraja albomaculata and Bathyraja macloviana) and evidence a very
clear sexual dimorphism, with males presenting larger and sharper tooth cusps than
females. In both groups tooth rows of males are well spaced which allows their proper
differentiation. An extreme case is Bathyraja multispinis, with teeth without cusps and a
quincunx pattern, its diet is based on crabs. In Amblyraja doellojuradoi have appeared
curious dental anomalies, such as bicuspid teeth and row duplication. Given the fact
that the dentition of many species has not been studied yet and considerable variations
in tooth morphology were shown between the species of skates studied, future research
is necessary for intra and interspecific comparations.
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647 Herp Biogeography, Galleria North, Saturday 25 July 2009

Robert Fisher!, Peter Harlow?, Heidi Davis?, Leona Chemnick3, Oliver Ryder3,
Scott Keogh*

TUSGS, WERC, San Diego, CA, United States, 2Macquarie University, Sydney, NWS,
Australia, 3San Diego Zoo's Institute for Conservation Research, Escondido, CA, United
States, *Australian National University, Canberra, ACT, Australia

Another New Brachylophus iguana from Fiji? New Genetic Evidence and
Further Use of Morphology to Discriminate Among the Described Living
Species

The enigmatic monotypic iguanid genus Brachylophus was known from the south Pacific
for 170 years before there was suggestion of species diversity in the genus. Over the last
40 years several species were described and currently the iguanids from the south
Pacific are now represented by two genera and a total of five species, although two of
the species are extinct. Recent published analysis of a molecular dataset indicated that
there were three clear genetic units within the Brachylophus populations sampled. We
recently added 14 haplotypes to this dataset that were generated from samples collected
over a 15 year period from captive zoo animals, most of which were imported from Fiji
in the mid to late 1980's. We recovered two of the living species within these
haplotypes, furthering morphological evidence of hybridization in Fiji prior to
exportation to San Diego. We also recovered a unique haplotype represented by three
zoo animals and not previously sampled in the recent study. This sample could
represent a fourth living species within the genus Brachylophus although the location of
the collection of these animals remains unknown. Further morphological assessment of
museum specimens, combined with data for captive and wild animals, indicates that
there is a suite of external characteristics that are useful for defining the living species.
Lastly, we discuss the priority outstanding issues involved in conserving these species,
including a need for sampling of populations not included in our genetic study or
represented in museums.

842 Poster Session III, Exhibit Hall, Sunday 26 July 2009
Kevin Floyd!, Victoria Milne?

IUniversity of Texas at El Paso, El Paso, TX, United States, 2El Paso Zoo, El Paso, TX,
United States

Lack of Batrachochytrium dendrobatidis Detected in Amphibian Populations
Around El Paso, Texas

Batrachochytrium dendrobatidis (hereafter Bd) is a fungal pathogen linked to global
amphibian declines. Bd has been found in amphibian populations in the southwestern
United States, including Arizona, New Mexico, and Texas. To our knowledge, however,
no studies have looked for Bd in El Paso, Texas, and the surrounding region. Here we
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report initial findings of a survey begun in the summer of 2008. We sampled eight
locations, most of which are temporary ponds which fill only during the summer rainy
season. Samples from the skin were collected using cotton swabs. We sampled a total of
121 individuals from seven species of toads and a single Rana catesbeiana. Of these, 54
samples representing all eight sites and all eight species were pooled by location and
tested for the presence of Bd DNA. All of the pooled samples tested negative for the
presence of Bd DNA. This suggests that the seasonal drying of the temporary ponds
found in this region do not support the fungal life cycle of Bd. Although some of the
areas sampled are close to the Rio Grande, we did not sample any frogs or toads from
the river, where Bd is most likely to survive. Future work will include sampling from the
Rio Grande, as well as re-sampling some of the initial ponds. If these samples confirm a
lack of Bd, the El Paso region might be one of the few remaining areas of the southwest
free of Bd.

921 Fish Conservation I, Parlor ABC, Sunday 26 July 2009; ASIH STOYE
AWARD CONSERVATION

Brook L. Fluker

The University of Alabama, Tuscaloosa, AL, United States

Molecular Divergence in the Highly Imperiled Rush Darter, Etheostoma
phytophilum, Relative to its Widespread Congener E. parvipinne

Populations of spring dependent species typically share characteristics with island
populations, often displaying molecular divergence and lower levels of genetic variation
relative to their widespread congeners. The Rush Darter, Etheostoma phytophilum, is a
spring dependent species endemic to upland portions of the Black Warrior River
drainage in Alabama. The species is known from only three disjunct populations, two of
which are found in the Locust Fork and one in the Sipsey Fork. Using a combination of
mitochondrial and nuclear DNA, molecular diversity and the evolutionary history of E.
phytophilum were examined with respect the Goldstripe Darter (E. parvipinne), its
widespread lowland sister species. Haplotype diversity was low in all populations of E.
phytophilum; each Locust Fork population had a single unique mtDNA haplotype and
the Sipsey Fork population housed two haplotypes. Despite low within population
diversity, mtDNA sequence divergence was substantial among Locust Fork populations
(1.41%) and greater between Sipsey and Locust forks (1.86%). Phylogenetic analyses
revealed that Locust Fork populations were reciprocally monophyletic, and although
resolution among Locust Fork E. phytophilum and other Mobile Basin E. parvipinne was
poor, the Sipsey Fork population shared a closer relationship with Black Warrior and
Tombigbee River E. parvipinne. These results suggest that Sipsey and Locust Fork
populations of E. phytophilum possibly had independent evolutionary origins and all
populations are highly differentiated. The patterns of molecular divergence in E.
phytophilum, as with other Mobile Basin spring endemics, suggest that spring specific
management plans are necessary to properly conserve these unique species.
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256 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

Joel Fodriel, Sean Powers!, Matthew Ajemian!, Gregory Stunz?2, Robert Shipp!

TUniversity of South Alabama & Dauphin Island Sea Lab, Dauphin Island, AL, United
States, 2Harte Research Institute for Gulf of Mexico Studies, Texas A&M University,
Corpus Cristi, TX, United States

Basin-Wide Decrease in Large Sharks Documented by a Unique Eight-Decade
Dataset from the Gulf of Mexico

Apex predators are known to have important regulatory roles within coastal food webs.
For sharks, which are apex predators in many coastal systems, decreases in populations
are evident in some analyses of commercial landings, and this could have cascading
effects throughout the coastal ocean. Unfortunately, analyses of shark population trends
have proven controversial and are often of very limited temporal scope (e.g., stock
assessments for sharks in the Gulf of Mexico began in the early 1990s). We utilized a
unique, eight-decade dataset from three deep-sea fishing rodeos (in Alabama,
Mississippi and Texas) to examine long-term trends in the size of sharks that claimed
top prizes in these rodeos. The dataset has several biases, but many of these biases are
acceptable, even favorable, for estimating the basin-scale availability of large sharks. All
three fishing tournaments demonstrated significant increases in the size of prize sharks
from 1929-1985, coinciding with increases in effort and technology. In all three rodeos,
sizes peaked during the early 1980s, with the largest fish weighing in at nearly 400 kg.
Since then, the sizes of prize sharks have decreased dramatically. Subsequently, winning
sharks weighed in at ~ 100 kg by the mid 1990s (with no apparent recovery in recent
years). Furthermore, large tiger and bull sharks dominated the rodeos from 1929 until
1989, but now appear to have been expatriated from the region. The loss of these large
predators may have dramatic ecosystem effects.
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490 Poster Session 11, Exhibit Hall, Saturday 25 July 2009

Dan Foley!, Jennifer Sunderland?!, Gary Garrett?

ISul Ross State University-Rio Grande College, Del Rio, TX, United States, *Texas
Parks & Wildlife Department, HOH Fisheries Science Center, Mountain Home, TX,
United States

Diet of an Invasive Suckermouth Catfish (Hypostomus sp.) and Examination
of Possible Dietary Overlap with Indigenous Fishes in San Felipe Creek, Texas

Introductions of exotic fish species into desert ecosystems can have detrimental effects
on endemic fauna. The federally threatened Devils River minnow (Dionda diaboli) is
presently limited to the Devils River, and three small creeks within Texas. A noticeable
decline in Devils River minnows from San Felipe Creek concurrent with the expansion
of an exotic suckermouth catfish, armadillo del rio (Hypostomus sp.) led to the
speculation that this introduced species was negatively impacting D. diaboli minnow
populations. We hypothesized that the observed reduction in D. diaboli was at least in
part due to competition for available food sources. Both D. diaboli and Hypostomus are
almost exclusively algivorous. At monthly intervals Hypostomus were collected from the
same location within San Felipe Creek. The contents of each catfish stomach were
removed and permanent slides prepared. Among the 120 catfish sampled, 37 genera of
algae were identified representing four algae divisions. Overall, rhodophytans comprise
87% of the algae consumed by catfish. Rhodophytans represented a minimum 63 % of the
diet each month. Chlorophytan consumption was generally low throughout the year,
peaking in October at 11.5%. Consumption of Cyanophyta was also generally low
except during August (20.3 %), September (24.7%) and October (17.4%). Maximum
Bacillariophyta consumption occurred during August (15.0%). The gut contents of
several D. diaboli and its congener D. argentosa were also analyzed. The diet of D. diaboli
contained 11 genera of algae with Bacillariophyta representing 55.5%. The diet of D.
argentosa contained 15 genera with Cyanophyta and Rhodophyta representing 39.2%
and 40.8% respectively.
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134 Snake Reproduction Symposium, Grand Ballroom II, Saturday 25 July
2009

Neil Ford!, Richard Seigel?

University of Texas at Tyler, Tyler, TX, United States, 2Towson University, Towson,
MD, United States

Factors influencing Offspring Size in Snakes

Selection pressure on offspring size occurs not only on individual offspring but also on
the female that produces the eggs or neonates. In an optimal model, offspring should be
large enough to eat available prey and escape predators while maximizing maternal
fitness. The ability of the female to maximize number of optimal sized offspring is often
an assumption of models of life-history evolution. However, empirical examinations of
offspring size and trade-offs associated with reproductive traits such as clutch size,
reproductive mass, and other characteristics in a variety of species of snakes have given
mixed results. This presentation attempts to clarify some of those issues. Longer female
snakes usually have more offspring, but in several species from different families, they
also have larger offspring. Energy intake also impacts reproductive traits with the
strongest effects on clutch size. Interestingly, smaller females in several species show
stronger trade-offs of clutch size on offspring size as it relates to energy intake. In one
species with large eggs, energy intake appears to influence offspring size and not clutch
size. Timing of energy acquisition relative to ovulation is likely the most important
factor influencing the ability of snakes to regulate offspring size. Capital breeders may
buffer the effects of environmental extremes by waiting to reproduce, whereas income
breeders have the flexibility to reproduce at high rates whenever favorable conditions
are encountered but may have some degree of unpredictability superimposed on the
reproductive system.

453 General Ichthyology I, Pavilion East, Saturday 25 July 2009
Travis Ford, Jeff Kneebone, Dean Elder, Hunt Howell

University of New Hampshire, Durham, NH, United States

Reducing Sampling-Induced Stress in Atlantic Cod

Atlantic cod, Gadus morhua, have historically been regarded as one of the most
commercially important fish in New England waters. Their significance in fisheries and
aquaculture calls for in depth study of their physiology, in particular, to the stress
response due to interactions with fishing gear and/or aquaculture procedures.
Examining plasma cortisol levels is a common method of measuring stress in fishes.
However, the stress induced by sampling blood can cause significant differences in
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plasma cortisol levels and distort results of stress related experiments. Thus, reducing
sampling-induced stress is crucial to these experiments, specifically when taking
repeated samples from an individual. This study evaluated three different sampling
techniques, including cannulation and two different handling methods of vessel
puncture, and compared the stress induced by each sampling method. Cod were in kept
in flow through seawater tanks at the University of New Hampshire's Coastal Marine
Lab (New Castle, NH) from 2008 to 2009. One group of fish was cannulated by
surgically inserting a piece of PE-50 tubing into the second afferent branchial artery and
was sampled once daily for a week. Blood was sampled from other groups through a
caudal vessel puncture 3 times weekly. Plasma cortisol levels were analyzed by
radioimmunoassay and compared statistically using an ANOVA and a Tukey's test.
Baseline plasma cortisol levels and plasma cortisol profiles for each of the blood
sampling methods will be reported.

255 Poster Session I, Exhibit Hall, Friday 24 July 2009

Don Forester, Penny Mae Forester

Towson University, Towson, MD, United States

The Use of Montage Photography to Document Embryonic Development in
the Northern Dusky Salamander (Desmognathus fuscus)

The Northern Dusky Salamander (Desmognathus fuscus) is a widely distributed
streamside plethodontid indigenous to North America east of the Mississippi River,
from northeastern Georgia and Tennessee in the United States to New Brunswick,
Canada. In Maryland, females oviposit beneath natural debris adjacent to the
headwaters and seeps of first order streams. Nesting begins in late May and peaks in
early July. Females remain with their eggs throughout development (50-65 days) and
hatchlings spend 9-12 months as gilled larvae prior to metamorphosis. We collected 10
clutches of eggs from the field immediately following oviposition. The eggs were
maintained in a darkened controlled environmental room (to simulate a subterranean
nesting cavity) at 19+1 C. One to three eggs were preserved in 70% ETOH every other
day throughout the developmental period until the onset of hatching. Prior to a
photographic session, we removed the outer mucopolysaccharide membranes from the
eggs to enhance photographic clarity. We created each composite color photograph
from an average of 21 digital slices using a Q-Imaging digital camera and Syncroscopy
Auto-Montage software. Images were taken at various powers with a Leica MZ16
microscope using a micrometer stage with a digital readout. We assigned each embryo
to 1 of 33 embryonic stages conforming to a developmental table published by Marks
and Collazo (1998) for the direct developing Seepage Salamander (Desmognathus
aeneus). In contrast to D. aeneus, D. fuscus hatchlings lack eyelids, retain fully-
functioning filamentous gills, possess a distinct tail fin, and exhibit dorsal pigmentation
replete with larval spots.
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753 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Angela Fornell

University of Texas, Arlington, Arlington, TX, United States

Working in Reverse: When Snakes Are Prey

Snakes are often considered predators and very rarely prey within the context of
predator-prey relationships. I address what carnivores are likely predators of snakes
and investigated tail breakage as a proxy of attempted predation. I performed a
literature search to identify potential and known predators of various snake species.
The number of predators per snake species and predator class (i.e., avian vs.
mammalian) were compared against snake size class and habitat type. I predicted
overlap in predator class of each snake species and that larger snake species would have
fewer predator species. Additionally, I inspected museum specimens of snakes for
evidence of a predation attempt as a result of the presence of tail breakage. Sex, size and
age classes were also examined to determine a correlation with tail breakage. For
intraspecific comparisons, I predicted a lesser incidence of tail breakage in juveniles than
in adults, as such injuries would be retained into adulthood.

821 Herp Genetics, Galleria North, Saturday 25 July 2009

Alicia Fox, Aaron Schrey, Henry Mushinsky, Earl McCoy
University of South Florida, Tampa, FL, United States

Genetic Relatedness in the Sand Skink, Plestiodon reynoldsi, in the Scrub of
Central Florida

Information about mating systems and fine-scale dispersal is important when
conducting studies for conservation and management. The Florida Sand Skink,
Plestiodon reynoldsi, is a fossorial lizard currently listed as threatened throughout its
range along the scrub habitat of the central ridges in Florida. Genetic differentiation is
known to exist among distinct geographic samples across its distribution, and mark-
recapture evidence suggests that the Florida Sand Skink travels distance of 140m at
most; however, little information is available about within-population properties. The
goal of this study is to investigate the mating system and dispersal of the Florida Sand
Skink. Multiple microsatellite loci were screened in individuals sampled from a large
homogeneous scrub location near Davenport, Florida. Samples were collected from four
sites (less than 2 km apart), each with multiple transects of pitfall arrays. Parentage,
reproductive success, and genetic relatedness were estimated among individuals and
sites. Significant genetic differentiation, of low magnitude, was observed among four
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Davenport sites, suggesting restricted gene flow; however, average relatedness values
among individuals were low in magnitude. Low relatedness values indicate that
individuals may be moving more than previously thought. Results from Davenport
were compared to a geographically distinct population of Sand Skinks collected at
Archbold Biological Station. These sites differ in overall continuity of habitat, with
Archbold containing numerous small wetlands throughout the scrub, which may act as
barriers within the local population. If wetlands at Archbold impact dispersal, we expect
that average relatedness will be higher for fragments at Archbold when compared to
Davenport sites.

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

Dewayne Fox!, Bradley Wetherbee?, Lori Brown!, Mahmood Shiviji3, Kenneth
Sulak4, Johnny Moore!

IDelaware State University, Dover, DE, United States, 2University of Rhode Island,
Kingston, RI, United States, SNOVA Southeastern University, Fort Lauderdale, FL,
United States, #US Geological Survey, Gainesville, FL, United States

Coastal Movements of Sand Tiger Sharks (Carcharias taurus) in the Northwest
Atlantic as Determined by Acoustic and Satellite Telemetry

Prior to a recent harvest moratorium, sand tiger sharks (Carcharias taurus) were the focus
of both directed and non-directed fisheries in the northwest Atlantic. Sand tigers occupy
a high public profile due to their size and relative ease of public display. In contrast
with many other large coastal sharks, limited information is available on the coastal
movements of sand tigers including locations of overwintering areas. In 2008 we
outfitted 13 sand tigers (1.4-3.3m FL) with acoustic (VEMCO Ltd. V-16-6H) and satellite
(Microwave Telemetry Inc.) transmitters in Delaware Bay. Twelve of the thirteen
acoustic transmitters were detected a total of 8,030 times prior to departing Delaware
waters in September and October. Similarly, twelve of the satellite transmitters were
detected within scheduled pop-off times (4-6 months post-deployment). Most sand
tigers made relatively direct movements to overwintering areas in the Hatteras Bight
Region, arriving within weeks of departing Delaware waters. An additional male sand
tiger (1.09m FL) outfitted with an acoustic transmitter was detected off Cape Canaveral,
FL in January-February, 2009 after departing Delaware Bay in September. Female sand
tigers occupied significantly (p <.0001) warmer waters compared to males although
occupied depths did not vary significantly (p=.1054). Although perceived as a relatively
sluggish species, telemetered sand tigers were documented making rapid movements in
the water column from surface waters to depths of 188m. Our results underscore the
need for coast-wide approaches to recover sand tigers as this charismatic shark is
particularly vulnerable to anthropogenic impacts.
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762 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Carmen Franco-Gordo, Salvador Herndndez-Vazquez, Angel Hinojosa, Arturo
Amezcua, Enrique Godinez-Dominguez, Jorge A. Rojo-Vazquez

Universidad de Guadalajara, Jalisco, Mexico

Fish Larvae Assemblages of the Revillagigedo Islands During Summer 2008

The Revillagigedo Islands are an archipelago of volcanic oceanic islands rising
independently from the ocean floor along the Clarion Fracture Zone. Since 1994 the
archipelago has been protected under the Biosphere Reserve status due the high
biodiversity, both terrestrial and marine. During May and June 2008, a zooplankton
survey was carried out around the Socorro and Clarién islands. Sampling were taken
using a zooplankton net (250 um mesh) by means of horizontal hauls. The presence of
Coryphaena hippurus and Scombrids small larvae show the reproductive activity of
middle and major pelagic fish species in the area. The demersal hard bottom assemblage
was typified by Labrisomus multiporosus.

967 AES Ecology I, Pavilion West, Saturday 25 July 2009

Bryan Franks!, Eric Reyier?, Samuel Gruber3, Steven Kessel!, Demian Chapman*

IBimini Biological Field Station, Miami, FL, United States, 2Dynamac Corporation,
Kennedy Space Center, FL, United States, 3University of Miami, Miami, FL, United
States, *Stony Brook University, Stony Brook, NY, United States

Lemon Sharks (Negaprion brevirostris) on the Beach: An Update from a
Winter, Surf-zone Nursery at Cape Canaveral, Florida

The lemon shark (Negaprion brevirostris) utilizes nursery areas mostly found around
shallow, mangrove fringed coastlines from Florida to Brazil. Recently a large population
(>500 individuals) of juvenile lemon sharks was found in the surf zone along Cape
Canaveral, Florida. This presents a unique opportunity to study a population of juvenile
sharks utilizing a nursery habitat that differs greatly from most of the known nurseries
for this species. A majority of young individuals in this population suffer from an
extremely heavy parasite load. To date, we have tagged 390 individuals with tag returns
suggesting a northward migration in early spring. Some sharks moved at least 640 km
from Cape Canaveral to Buzzard Bay, NC. In December 2008, we implanted Vemco
transmitters in 4 male and 5 female lemon sharks (59 - 97 cm PCL) to obtain data on the
seasonal movements around the Cape and to gauge the timing of their northward
migration. We are monitoring local movements using Vemco monitors placed just off
the beach. Large scale movements are being monitored through the FACT and ACT
arrays along the eastern seaboard and through tag returns. Finally we are examining a
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possible connection between the Cape Canaveral juvenile sharks and a large, seasonal
aggregation of mature sharks off Jupiter, Florida. Future directions for this project
include assessing the population genetics of these juvenile sharks, expanding the
tracking study to further evaluate local movements and migration patterns, and
examining the health of the sharks with specific regard to their high parasite burden.

272 AES Behavior & Morphology, Galleria South, Thursday 23 July 2009
ames Franks!, Eric Hoffmayer!, William Driggers III?

University of Southern Mississippi, Gulf Coast Research Laboratory, Ocean Springs,
MS, United States, 2NOAA Fisheries, Southeast Fisheries Science Center, Mississippi
Laboratories, Pascagoula, MS, United States

Diel Movements Of A Scalloped Hammerhead Shark (Sphyrna lewini) In The
Northern Gulf of Mexico As Determined By High-Rate Pop-Up Satellite
Archival Tagging

Diel behavior and essential habitat of scalloped hammerhead sharks (Sphyrna lewini) in
the Gulf of Mexico are poorly understood. A high-rate pop-up satellite archival tag
(PSAT; Microwave Telemetry, PTT-100 HR) affixed to a mature female caught at a deep
water petroleum platform in the northern Gulf of Mexico in June 2008 recorded data on
the shark's diel behavior and use of vertical habitat as related to temperature and depth
for a period of 27 days. Data recovered from the tag were used to document fine-scale,
diel vertical movements previously unreported for S. lewini in the Gulf region. The
shark spent ~85% of daylight hours at depths and temperatures between 20-100m and
24-29°C, respectively, with no deep dives. The shark spent ~70% of night time hours
between the surface and a depth of 50 meters, with the remainder of night time spent in
repetitive vertical excursions >700m, the deepest being 964m at a temperature of 5.8°C.
Deep dive rates of descent were significantly faster than ascent rates. It is presumed that
throughout the entire 27-day period of PSAT attachment the shark remained at or near
the petroleum platform during daytime hours and made repetitive, deep water forays
into the adjacent Mississippi Canyon at night.
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449 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Layla Freeborn, David Sever

Southeastern Louisiana University, Hammond, LA, United States

Reproductive Morphology of Colubroid Snakes

Past studies indicate that interspecific and seasonal variations occur within the accessory
ducts and glands of male snakes. These accessory ducts and glands include the
proximal efferent ducts, the ductus deferentis, ampulla ductus deferentis, and the renal
sexual segment. While many past studies have been conducted at the light microscopy
level, far fewer have been completed at the ultrastructural level. However, more recent
ultrastrucural studies have revealed new and surprising variations. Using both light
and electron microscopy, we examined the male accessory ducts and glands of snakes
within the group Colubroidea. Variations found within this group may reveal
morphological characters that can be mapped over existing phylogenetic hypotheses of
Colubroidea. This in turn will useful in elucidating the evolution of reproductive
characters in colubroid snakes.

319 Fish Ecology I, Pavilion East, Friday 24 July 2009; ASTH STOYE AWARD
ECOLOGY & ETHOLOGY

Nathan Franssen

University of Oklahoma, Norman, OK, United States

Biodiversity and Community Biomass Stability of Stream Fishes in the Great
Plains

Anthropogenic influences have disproportionally affected freshwater ecosystems, and
loss of biodiversity is forecasted to greatly reduce ecosystem function and services.
Reduced species richness may destabilize community aggregate properties through a
loss of compensatory dynamics or statistical averaging, which buffer variation in
community attributes in the naturally dynamic environment. Currently, support for
positive  diversity-stability relationships stem from experiments with simple
communities at small spatial and temporal scales, and application to natural
communities is limited. Using a 28-year dataset of 35 stream fish communities I show
that higher species richness was associated with more stable annual standing biomass of
fishes after controlling for variability in river discharge. Both the portfolio and
covariance models of community stability were consistent with observed patterns of
lower biomass variation in more species rich communities. My findings suggest the
‘insurance value’ of vertebrate consumer diversity has important implications for
stabilizing trophic linkages and subsequent ecosystem services in complex ecosystems.
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627 Fish Ecology I, Pavilion East, Friday 24 July 2009; ASIH STOYE AWARD
ECOLOGY & ETHOLOGY

Jonathan Freedman

The Pennsylvania State University, University Park, PA, United States

Interaction of competition and nutrient pathways in shaping the trophic
structure of benthic fish communities

Interspecific competition has profound effects in shaping the realized trophic structures
of fish communities, yet these effects are confounded by variation in source and
availability of exploitable nutrient pathways. Although bounded by variation in fish
community structure, nutrient availability plays a vital role in determining the trophic
positions of fishes within these communities. To better understand the interactions
between competition and nutrient flow in the structure and function of benthic fish
communities in large rivers, we sampled six sites in the Allegheny River of Pennsylvania
encompassing a variety of habitats: shallow (2) and deep (2) sites in navigation pools,
and sites with limited anthropogenic disturbance in the free-flowing portion of the river
(2). We then used ecological metrics and stable isotope analysis of §13C and 65N to
characterize trophic structure in the benthic fish community, and to detect differences in
energy flow through these systems. The overall range of 513C at deeper sites indicated a
shift towards increased reliance on pelagic-derived nutrients relative to the shallow
sites, while increased variation in 83C and >N of common species was associated with
trophic generalization at deep sites. Free-flowing sites had less variation in 85N than
the pool-influenced sites, while low variation in the stable isotope signatures of species
at these sites implied increased trophic specialization. Realized trophic niche width and
the trophic energy pathways utilized by some species were altered by the presence or
absence of certain competitors, indicating competitive niche exclusion and release across
sites.

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

Santiago P Fregoso, James R Stewart, Tom W Ecay

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

Timing of Calcium Mobilization in a Predominantly Lecithotrophic
Viviparous Snake, Virginia striatula

Patterns of embryonic calcium uptake vary among squamate reptiles, and are poorly
understood in snakes. Only three oviparous snakes have been studied to determine
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patterns of calcium provision. Oviparous snakes produce calcium-rich yolk, which
supplies the majority of calcium during the growth phase of development. They receive
supplemental calcium via eggshell exploitation just prior to hatching. However, the
timing and patterns of calcium mobilization for viviparous species are unknown.
Virginia striatula, a viviparous snake, was studied to determine calcium mobilization
patterns during embryonic development. We tested the hypothesis that viviparous
snake embryos do not differ from their oviparous counterparts in the patterns of calcium
mobilization. Yolk and embryos were analyzed for calcium content using atomic
absorption spectrophotometry. We conclude that embryos of Virginia striatula do not
begin mobilizing calcium until the late stages of development. Yolk supplies 62% of
embryonic calcium, while the remaining proportion is provisioned via a placenta. Eggs
lack a calcareous eggshell and uterine calcium secretion is timed to coincide with the
embryonic growth phase. While embryonic patterns of calcium uptake are similar
between viviparous and oviparous snake species, the timing of calcium secretion by the
uterus in this viviparous species is delayed relative to the reproductive cycle compared
to oviparous species. (Supported by a grant from NSF-IOB 0615695)

778 Poster Session I, Exhibit Hall, Friday 24 July 2009; ELHS BLAXTER
AWARD

Sarah Friedl!, Jeffrey Buckel!, Joseph Hightower?, Frederick Scharf?, Kenneth
Pollock?2

ICenter for Marine Sciences & Technology, North Carolina State University, Morehead
City, NC, United States, 2North Carolina State University, Raleigh, NC, United States,
3University of North Carolina Wilmington, Wilmington, NC, United States

Effects of Implanting a Relatively Large Sonic Telemetry Tag on Growth,
Survival, and Tag Retention in Age-1 Spot

We are conducting a study to estimate natural mortality rates of spot using sonic
telemetry tags. Prior to our field study, we conducted laboratory experiments to
determine if a relatively large sonic telemetry tag adversely affected age-1 spot. It has
been suggested that internally implanted sonic telemetry tag weight should represent no
more than 2.0% of fish weight (Winter 1983). At a relative weight of 4-7%, the tag chosen
for our field study exceeded the suggested 2.0%. We compared growth, survival, and tag
retention in age-1 spot between control and surgery groups. The surgery group was
implanted with VEMCO V9-6L (2.9g in air) sonic tags and incisions were closed with a
simple continuous suture. Over an 80 day experimental period, there were no
mortalities and growth rates were not significantly different between groups; thus, the
relatively large tag had no obvious negative effects on growth or survival. However, the
tags were expelled from two of the eight surgery fish. If this tag loss was unaccounted
for in our field study, it would cause positive bias in estimates of natural mortality rate.
As a follow up to this experiment, we are holding age-1 spot implanted with V9 tags but
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whose incisions were closed with simple interrupted sutures. To date (60 days), there
has been no mortality and no tag loss in this group. Although this suture takes more
time to perform, our preliminary observations indicate that it provides a stronger
wound closure that may result in a higher tag retention rate.

616 Fish Conservation II, Pavilion West, Sunday 26 July 2009

Sam Friederichs!, Stephen Morreale?, Frank Paladino!

IDepartment of Biology, Indiana-Purdue University, Fort Wayne, IN, United States,
2Department of Natural Resources, Cornell University, Ithica, NY, United States

Measuring Temporal, Spatial and Vertical Movements of Pacific Sailfish
(Istiophorus platypterus) in the Eastern Tropical Pacific Using Pop-up Archival
Tags

Overfishing has become an important issue and migratory species such as the Pacific
sailfish (Istiophorus platypterus) are one of the species at risk. Migrations spanning
multiple exclusive economic zones within the Eastern Tropical Pacific make these fish a
multi-national resource. As a result, a better understanding of their temporal, spatial
and vertical movements is necessary for effective management throughout their range.
In this study, 8 Pacific sailfish were tagged with pop-up archival tags. The fish were
collected from sportfishing vessels from Guanacaste, Costa Rica. They were captured
using conventional gear with dead bait and a circle hook. Once subdued, the tag was
inserted into the dorsal muscle of the fish posterior to the head. The fish was then
revived and released. The deployment interval of the tags ranged from 100-250 days.
The tags were programmed to record dive depth (1-500m), dive duration (<1->90 min)
and time-at-depth. The MK-10 tags were also programmed for opportunistic
transmission allowing for near-real time location data when the fish surfaced to bask.
The results of this tagging show Pacific sailfish tagged off Costa Rica range over the
entire Central American coast and do so in as little as 20 days. They dive as deep as 200
meters but live primarily within 15 meters of the surface. As a result, commercial
fishing gear set below 15 meters in the Eastern Tropical Pacific may help reduce sailfish
bycatch.
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451 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009

ohn Friell!, John Sullivan?, Thomas Vigliotta!

ICornell University, Ithaca, NY, United States, 2Academy of Natural Sciences,
Philadelphia, PA, United States

Conflicting Phylogenies for Mochokid Catfishes: A Rag-gene to
Morphological Riches Story

Recent ACSI-sponsored studies have produced two independent phylogenetic
hypotheses for relationships among mochokid catfishes (one based on morphology and
another on sequence data). While monophyly of the Mochokidae is firmly supported by
both studies, there are several areas of incongruence. Most significant is the placement of
the sucker-mouth taxa (Subfamily Chiloglanidinae) relative to the rest of the family.
Morphology suggests the Chiloglanidinae is nested well within the Mochokidae; while
molecular data suggest the Chiloglanidinae is the sister group to a clade containing all
other mochokids. Another area of contention is the placement of Microsynodontis relative
to other mochokid taxa. Here, we will discuss our efforts to investigate the potential
sources of these conflicts, as well as our efforts to reanalyze and reconcile these
competing phylogenies.

344 SSAR SEIBERT ECOLOGY AWARD, Galleria North, Thursday 23 July
2009

Chris Friesen, Amelia Kerns, Robert Mason

Oregon State University, Corvallis, OR, United States

Sperm Precedence in a Snake: Thamnophis sirtalis parietalis

The first observation of multiple paternity in any ‘reptile' was documented in captive
common garter snakes, Thammnophis sirtalis sirtalis, in 1941 by Frieda and Frank
Blanchard. Since then many other investigators have found evidence of multiple
paternity genus Thamnophis. As informative as these studies have been, they
conducted paternity analysis on litters from wild-caught females without knowledge of
the identities and/or mate order of potential fathers. Therefore, these studies could not
establish patterns of precedence. In the Interlake region of Manitoba, spring of 2007, we
obtained 53 doubly mated females Thamnophis sirtalis parietalis for whom we know with
certainty the mate order of their last two mates. These females were taken back to
Oregon State University where 32 gave birth the following summer. We have genotyped
a subset of these litters for paternity analysis. Our data show a trend toward 2nd male
precedence, if the 1st known male had mated previously. Thus sperm depletion may be a
significant factor in this mating system. In addition, and perhaps most interestingly, we
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found significant usage of stored sperm and evidence that more than one male is needed
to explain the patterns of stored sperm usage in some litters. In fact, stored sperm
accounted for the majority of paternity in some litters. To our knowledge this study is
the first that measures sperm precedence in a non-avian sauropsid.

348 Poster Session 11, Exhibit Hall, Saturday 25 July 2009

Chris Friesen!, Don Powers?, Robert Mason!

10regon State University, Corvallis, OR, United States, 2George Fox University,
Newberg, OR, United States

Cost of Male Courtship: Using Group Metabolic Rates to Assess Individual
Courtship Costs

Reproductive effort is an important aspect of life history, as reproductive success is
arguably the most important component of fitness. Females of most sexually
reproducing organisms invest more in the production of offspring than do males. Red-
sided garter snakes (Thamnophis sirtalis parietalis) are an exceptional model for study of
energetic costs of courtship and mating as they fast during the spring mating season
segregating the cost of energy acquisition from the cost of courtship and mating.
However, measuring an individual male's metabolic rate during courtship is
complicated by the fact that male courtship behavior in red-sided garter snakes is
dependent on the detection of female sexual attractiveness pheromone, and facilitated
courtship, i.e., vigorous courtship is only exhibited in the presence of other males. Thus,
traditional techniques of masking individuals would prevent male courtship behavior,
and single animals placed in a flow-through chamber would not yield ecologically
realistic levels of courtship, which are only seen in the context of a group or mating ball.
Because of these difficulties, we placed groups of males in a flow-through metabolic
chamber together with a single female whose respiratory gases were vented outside the
chamber to yield a whole group metabolic rate during competitive courtship.
Conservative estimates of peak group metabolic rates during courtship are 10-20 times
higher than resting group metabolic rate. These measurements indicate that costs of
male courtship are high for males and may have implications for the evolution of
alternative male mating strategies in this system.
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932 General Ichthyology, Parlor ABC, Sunday 26 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Bridgette Froeschke

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

Future Fishery? Is There Still Hope for the Future Status of the Southern
Flounder (Paralichthys lethostigma) Fishery?

Southern flounder, Paralichthys lethostigma, represent an important multi-million dollar
commercial and recreational fishery and are distributed from North Carolina to Florida
and from Florida to northern Mexico. Despite the economic and ecological importance
of this species, flounder populations in Texas' coastal waters have declined precipitously
in recent years. To address the decline and support sustainable use of southern
flounder, time series analysis and forecast models were developed using data from the
Resource and Sport Harvest Monitoring Program in Texas' major bay systems,
conducted by Texas Parks and Wildlife since 1977. Time-series models were constructed
to address: 1) sustainability of juvenile and adult populations; 2) patterns in CPUE
among bays, and; 3) the potential to use abiotic factors to predict future status of
southern flounder. Primarily the model focused on predicting future distribution
patterns of southern flounder populations based on projected changes in abiotic factors
and relationship of those abiotic factors to habitat quality. During this study juvenile
southern flounder catch rates have declined slightly (y = -0.0884x + 185.25), whereas
adults have declined more rapidly (y = -0.0021x + 4.2975). Additionally, catch per unit
effort (CPUE) patterns differed among bays between juveniles and adults. Juvenile
catch rates were highest in Galveston Bay and Matagorda Bays whereas San Antonio
Bay and Aransas Bays supported highest CPUE for adults. Time series analysis
provides crucial information for ecosystem-based management and natural resource
managers, in that it provides the information needed to identify sensitive life stages that
can aid in sustainable management.

913 AES Ecology II, Galleria South, Sunday 26 July 2009
John Froeschke

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

Habitat Selection Patterns of Sharks in Northwestern Gulf of Mexico

Dramatic declines in shark populations worldwide have occurred from overfishing and
habitat loss, and designation of Essential Fish Habitat has been congressionally
mandated to sustain shark populations. However, this requires detailed knowledge of
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habitat selection and use that is currently unknown for coastal sharks in northwestern
Gulf of Mexico. This study examined habitat selection patterns of five coastal shark
species using fisheries-independent gill-net monitoring data from Texas Parks and
Wildlife Department (1975-2006). The goals of this study were: 1) describe shark
distribution patterns in Texas Bays and 2) relate patterns to environmental and spatial
ecosystem attributes. Fifteen species of sharks were collected although only 5 species:
Bull, blacktip, bonnethead, Atlantic sharpnose, and finetooth sharks were common
enough for analyses. The relative influence of environmental and spatial variables was
examined using Boosted Regression Trees, a novel and flexible approach for
characterizing fish habitat. The relative influence of environmental attributes varied
among species and spatial scales. Large-scale (coast wide) patterns were linked most
closely with salinity while small scale (within-bay) patterns were associated with
temperature. This study provides an example of a flexible method for identifying
essential habitat that can be used for inference or prediction of habitat value for rare
species.

1046 Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009
Bryan Fry

University of Melbourne, Melbourne, Australia

A Central Role for Venom in Predation by Varanus komodoensis (Komodo
Dragon) and the Extinct Giant Varanus (Megalania) prisca

The predatory ecology of Varanus komodoensis (Komodo Dragon) has been of long-
standing interest and considerable conjecture. We investigated the roles and potential
interplay between cranial mechanics, toxic bacteria, and venom. Our analyses pointed to
the presence of a sophisticated combined-arsenal killing apparatus. We found that the
lightweight skull was relatively poorly adapted to generate high bite forces, but better
adapted to resist high pulling loads. We rejected the popular notion regarding the
utilisation toxic bacteria. Instead, we demonstrated that the effects of deep wounds
inflicted are potentiated through venom with toxic activities including anticoagulation
and shock induction. Anatomical comparisons of V. komodoensis with Varanus
(Megalania) prisca fossils suggested that the closely-related extinct giant was the largest
venomous animal to have lived.
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547 Herp Conservation I, Grand Ballroom I, Saturday 25 July 2009

Vivian Wing Kan Fu, David Dudgeon, Nancy Karraker

The University of Hong Kong, Hong Kong SAR, China

Seasonality, Diet, and Habitat Use of the Hong Kong Newt (Paramesotriton
hongkongensis), and their Implications for Conservation

Paramesotriton hongkongensis has a highly restricted distribution in southern China. Field-
based ecological studies of this species are scarce, and the terrestrial phase of the life
cycle has not been investigated. Seasonal patterns of the breeding populations of newts
in four stony hill streams (two impounded, two free-flowing) were assessed every three
weeks over a 17-month period. Newt diets were investigated by stomach-flushing.
Breeding sites in streams (deep pools) and the surrounding terrestrial habitats were
characterized. Transects radiating outward from breeding sites were surveyed to
determine the migratory distance travelled by the newts on land. Breeding began in
September and ended in April when most newts had departed from pools. Male newts
outnumbered females early in the breeding season while females dominated at the end.
Among the 32 identified prey types (n = 532 stomachs), aquatic insect larvae were the
main component (37%) of the breeding adults' diet with the remainder consisting of
shrimps (22%) and snails (11%); egg and larval cannibalism were detected also (21%).
There was no systematic difference in diet or adult body condition (size-weight
relationships) among streams, but a higher frequency of injuries and deformities was
noted in impounded streams (33-67%) compared to free-flowing streams (2-7%). The
reasons for this difference were unclear. Thirteen newts (including 6 metamorphs) were
found along transects. The mean distance travelled from breeding sites was 110 m
(range: 18-228m). Extensive terrestrial habitat use by P. hongkongensis mandates
protection of substantial areas of forest around newt breeding sites.

160 ELHS/LFC General Ichthyology 11, Broadway 1&2, Saturday 25 July 2009

Lee A. Fuiman!, Mark Meekan?, Mark McCormick?

IUniversity of Texas Marine Science Institute, Port Aransas, TX, United States,
2Australian Institute of Marine Science, Casuarina MC, NT, Australia, 3James Cook
University, Townsville, Queensland, Australia

Behavioral Traits that Determine Mortality of Newly Settled Reef Fish Larvae

Settlement from the plankton ends the major dispersive stage of life of reef fishes and
exposes them to intense predation pressure on densely populated coral reefs. This
predation mortality, which is about 55% within 1-2 days of settlement, can determine
recruitment success. At the level of individual predation interactions,
survivorship depends upon prey behavior through its effects on conspicuousness and
evasive ability. We conducted an experiment to identify the behavioral traits and
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performance levels that are most important determinants of which larvae survive or die
soon after settlement. We collected late stage, presettlement Pomacentrus sp. larvae using
light traps and measured 12 behavior traits on each of 104 larvae. These traits included
two measures of routine swimming (indicators of conspicuousness) and nine measures
of evasive performance to a visual startle stimulus measured in the laboratory. Larvae
were then forced to settle onto individual patch reefs, where a single additional
behavioral trait (boldness) was measured. Divers censused each patch reef until
approximately 50% of the larvae were missing (~24 h), which we assumed to be a result
of predation. Classification tree analysis was unable to describe a set of traits that
reliably predicted surviving individuals, but it revealed that a combination of low
escape response speed, low boldness, and high routine swimming speed reliably
identified 55% of the larvae that died. Larvae with fast evasive responses to the visual
stimulus were most likely to survive, but there was a large amount of uncertainty about
that prediction.

653 ELHS/LFC Ecology 1, Broadway 1&2, Saturday 25 July 2009; ELHS SALLY
RICHARDSON AWARD

Yuichi Fukunishi, Reiji Masuda, Dominique Robert, Yoh Yamashita

Maizuru Fisheries Research Station, Field Science Education And Research Center,
Nagahama, Maizuru, Kyoto, Japan

Comparison of UV-B Tolerance among Wild and Hatchery-reared Juveniles in
Black Sea Bream (Acanthopagrus schlegeli) and Red Sea Bream (Pagrus major)

Because the level of UV-B radiation reaching the sea surface increased due to ozone
layer depletion, it is important to quantify the adaptation potential of marine fish to this
changing environment. In a previous rearing study, we concluded that juvenile black
sea bream, a fish species inhabiting the surf zone, was more tolerant to UV-B radiation
than red sea bream, usually distributed in deeper waters (~10m). Here we compared
UV-B tolerance between hatchery-reared and wild juveniles of these two species. Reared
and wild juvenile sea breams were exposed to one of four different UV-B radiation
levels (1.8; 1.1; 0.4; 0OW/m?2) for 4 hours. Following exposure, survival rate was measured
every 2 hours for a period of 24 hours (red sea bream) or 48 hours (black sea bream).
Reared and wild juvenile red sea bream were characterized by similar survival rate with
mortality reaching 100% 24 hours after exposure at the 1.1 and 1.8W/m2 levels. In black
sea bream, wild individuals showed higher UV-B tolerance than the reared ones.
Survival rate of reared juveniles declined earlier, and their survival after 48 hours was
significantly lower relative to wild individuals at the 1.1and 1.8W/m?2 radiation levels.
The present results indicate that in black sea bream, physiological characteristics
accounting for UV tolerance are at least partly acquired during development in the
natural environment.
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171 Poster Session I, Exhibit Hall, Friday 24 July 2009
Brian Gall!, Alicia Mathis?

IUtah State University, Logan, UT, United States, 2Missouri State University,
Springfield, MO, United States

Innate Predator Recognition in Larval Hellbenders (Cryptobranchus
alleganiensis) and the Problem of Introduced Trout

Prey commonly use chemical cues to assess the current level of predation risk. Innate
predator recognition can only occur when there is evolutionary history between
predator and prey. Predator introductions pose a unique threat to prey in permanent
aquatic habitats because predation is part of predator-prey evolutionary history, but
innate predator recognition may make them incapable of recognizing the recently
introduced predator. Here we present a study evaluating the ability of a fully aquatic
salamander to chemically recognize native and introduced fish predators. We presented
two subspecies of larval hellbenders (Cryptobranchus alleganiensis) with chemical stimuli
from native and nonnative predatory fishes and compared them with a nonpredatory
fish and a blank control. Compared to a nonpredatory fish (redhorse sucker, Moxostoma
spp.), eastern hellbender larvae (C. a. alleganiensis) significantly reduced activity in
response to chemical stimuli from native predators but did not in response to nonnative
trout chemical stimuli. Responses of Ozark hellbender larvae to brown trout (Salmo
trutta) were similar to that of the native fishes and different from the blank control, but
responses to rainbow trout (Oncorhynchus mykiss) did not differ from the blank control.
The general inability of larval hellbenders to recognize introduced predatory trout could
lead to increased predation in the wild.

1016 Poster Session I, Exhibit Hall, Friday 24 July 2009

Felipe Galvan Maganfia', Zullette del Socorro Andrade Gonzélez!

ICicimar, La Paz, BCS, Mexico, 2University of Guadalajara, Guadalajara, Jalisco, Mexico

Feeding Habits of Cacharhinus falciformis in the Oceanic Zone of the Eastern
Pacific Ocean

The diet of silky shark Carcharhinus falciformis from the eastern Pacific Ocean was
analyzed during 1992 to 1994. From a total of 324 silky shark stomachs, 258 showed
stomach contents (79.6%) and 66 were empty (20.3%). Four principal trophic groups
were found in the eastern Pacific Ocean: cephalopods, crustaceans, marine mammals,
and fishes. Applying the index of relative importance (IRI) it was found that silky shark
fed preferentially on yellowfin tuna Thunnus albacares (66.7 % IRI) in the entire study area
consisting of 6 sub-areas A-F. The most important prey species by area were: in area A,
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fishes of the family Carangidae (59.8%) , in area B, Thunnus albacares (38.3%), in area C,
Cubiceps pauciradiatus (59.2%), in area D Thunnus albacares (72.8%), in area E, Dosidicus
gigas (21%), and in area F, Katsuwonus pelamis (65.1%). Applying the ecological index of
trophic niche breadth, low values were observed in the total area by sex and stage of
maturity (juvenile or adult, 0.05-.49), meaning that sharks select their prey. Analyzing by
area, however, showed that areas A,C, E, and F had high values (generalists); whereas
areas B and D were low (specialists). Higher values of prey diversity index were
registered in areas D and E (2.30-2.38), than in the other areas A (0.189), B (2.18), C (1.17),
and F (1.98).

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

[in Gao, Stephan Munch
Stony Brook University, Stony Brook, NY, United States

Parental Contributions to Larval Growth in Atlantic Silversides: A
Heritability Study

Many studies have shown that mortality during the early life history of fishes is
extremely size selective. However, despite strong directional selection on size, local
adaptation in growth rates is quite common. One explanation for these conflicting
observations is that there is little genetic variation in growth in the early life history. To
test this hypothesis, we used Atlantic silversides as a model species to examine genetic
variance in, and heritability of, size at age through the first two weeks of life. We used a
full-factorial mating design in which a total of 288 full- and half-sib families were raised
in a common environment and body lengths were recorded by photographing fish at 1,
5, 10, and 15 days post-hatch. We found that the heritability was low at all ages but
increased with age. Differences in heritability estimates from sires and dams indicate
evidence of maternal effects on growth.

469 Herp Conservation II, Grand Ballroom II, Monday 27 July 2009

Tiffany Garcia, Rebbecca Hill, Benjamin Emmert, Megan Cook

Oregon State University, Corvallis, OR, United States

Mechanisms Behind the Successful Invasion of Bullfrogs (Rana catesbeiana)
in the Northwest United States

Understanding the mechanisms that allow populations of some species to successfully
expand in novel environments is essential for developing management strategies to limit
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the spread and ecological impact of biological invasions. Bullfrogs (Rana catesbeiana) are
one of the 100 worst invasive species in the world. These frogs are native to eastern
North America, but have become established in 25 additional countries on three
continents and are involved in declines of many native species, particularly other
amphibians, via predation and/or competition. We hypothesize that larval phenotypes
of invasive bullfrogs in the Pacific Northwest have diverged from the native range, and
that local adaptation and/or phenotypic plasticity are the mechanisms facilitating this
bullfrog invasion. Preliminary studies conclude that bullfrog populations at the
southern extreme of the Pacific Northwest invasion range are capable of
metamorphosing at an accelerated rate. The consequences of this phenotypic divergence
are dependent on the mechanism of change. We propose using molecular genetic
techniques to estimate genetic divergence in Pacific Northwest populations across the
invasion range, common garden experiments to determine if larval developmental rates
are genetically bases, and species distribution models to estimate potential invasion
range in the Pacific Northwest. This integrated method of investigation is a powerful
and unique approach for understanding invasion mechanisms and will serve as a useful
model for future studies of invasive species. We will present our preliminary findings
and initial experimental designs.

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

Francisco |J. Garcia de Leén!, Angélica Daza Zepeda?, Héctor Espinosa Pérez?

11 Centro de Investigaciones Bioldgicas del Noroeste, S.C. (CIBNOR), La Paz, BCS,
Mexico, 2Instituto de Biologia, Universidad Nacional Auténoma de México, México, DF,
Mexico

Morphological Variation of Poecilia mexicana in Mexican Populations

The Atlantic Molly Poecilia mexicana is a livebearer, which ranges from the San Juan
River (a tributary to the Bravo River in Tamaulipas, Northeastern Mexico) to the
Southern Atlantic slope of Mexico, and to Belize and Guatemala in the Polochic and
Motagua rivers, and is probably also present in Northeastern Honduras. Atlantic mollies
are a plastic species adaptated to different ecosystems along its range. Since its
description, this species had presented taxonomic problems due to phenotypic similarity
with other species with which they frequently co-habit. This present study integrated
the taxonomic revision of 153 individuals, from 16 localities in nine States of Mexico
from the National Fish Collection at the Instituto de Biologia UNAM. The fish were
identified using diagnostic traits according to the literature. Nineteen morphometric
traits were measured. We used the Truss network model to standardize the different
measures, and a Principal Component and Graphical Analysis were conducted. Three
different groups of populations were obtained, one ranged along to Atlantic slope, and
showed a morphological North - South gradient and is highly variable. The other one is
found in Quintana Roo, and finally one more group is found on the Pacific slope
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(Guerrero and Chiapas). We concluded that this species is highly polymorphic and due
to its broad range we hypothesize it to show incipient allopatric or parapatric speciation.

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

Jayne Gardiner!, Jelle Atema?, Robert Hueter3, Philip Mottal

IUniversity of South Florida, Tampa, FL, United States, 2Boston University/Marine
Biological Laboratory, Woods Hole, MA, United States, 3Mote Marine Laboratory,
Sarasota, FL, United States

Odor Orientation Behavior in Sharks

Sharks are hypothesized to orient to odors by performing bilateral comparisons between
the nares, turning towards the side receiving the highest concentration. Results from
previous experiments have left unclear the question of whether animals respond to
differences in concentration or in the timing of odor arrival at the nares. We fitted
smooth dogfish, Mustelus canis, with headsets made of tubing to deliver odor to the two
inflow nares, connected to computer-controlled programmable syringe pumps to
precisely control the timing of odor delivery. First, the nares were presented with squid
rinse of identical concentration with the timing varied such that one naris received the
pulse ahead of the other with 0.1, 0.2, 0.5, and 1s delays. Secondly, both nares were
simultaneously stimulated, one with full strength squid rinse, the other with a 100 fold
dilution. Finally, the nares were stimulated with these concentration differences but
with a 0.5s delay such that the weather odor was received before the stronger odor. For
delays of less than 1s, animals displayed turns towards the side receiving the first odor
pulse, regardless of concentration differences. Simultaneous pulses of different
concentrations and pulses of equal concentration with a 1s delay resulted in turns
towards either side with equal frequency. These results suggest that the temporal
pattern of odor patches presents the most salient information for orientation in this
species and the decision to turn is made within 0.5 seconds, regardless of subsequent,
stronger odor pulses.

620 ELHS/LFC Connectivity II, Galleria South, Friday 24 July 2009
Gabriele Gerlach, Jelle Atema, Michael Kingsford

University of Oldenburg, Oldenburg, Germany

Dynamic of the Genetic Structure Indicates Post-Settlement Selection

While ocean currents are a major force in larval dispersal, retention to natal reefs is far
greater than predicted by advection models. Previous mark-recapture studies and
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assignment tests show for different species that up to 60 % of larvae return to natal reefs.
Considerable effort has focused on understanding retention mechanisms and sensory
based orientation. While self recruitment is evident such recruitment rates can not
explain genetic differences among reef fish populations. 40 % of "misdirected" larvae
should result in genetic panmixia of populations at different reefs. For 6 consecutive
years, we compared with microsatellite markers the genetic structure of different
developmental stages of cardinalfish, Ostorhynchus doederleini, at 5 different reefs of the
Capricorn Bunker Group (Great Barrier Reef, Australia) at a geographical scale from 3 to
23 km We used new calculations of genetic diversity to account for highly polymorphic
microsatellite markers. The results show that genetic structure can change significantly
between years disappearing in one year and emerging again in the following year. Such
a rapid reconstitution of the former genetic structure can be explained by post settlement
selection leading to different mortality of larvae and subadults. In order to test this, we
collected O. doederleini of different age stages at 4 different reefs and conducted different
behavioral experiments. Our results indicate that differential aggressive behavior of
adults might select against foreign, genetically dissimilar larvae and result in differential
mortality of settling larvae from different origin.

97 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Eric Gangloff, Jennifer Gagliardi-Seeley
Metropolitan State College of Denver, Denver, CO, United States

Variation in Body Mass Index in a Colorado Population of Ornate Box Turtles
(Terrapene ornata ornata)

The demographics and life history of the ornate box turtle (T. o. ornata) have yet to be
studied in Colorado. To provide comparison with other populations and to inform land
management questions, morphometric data were collected for two seasons in a
population of T. 0. ornata on the sandhills of eastern Colorado (n = 84). Ratios of mass to
calculated volume, or body mass index, were compared between males and females and
between years. A significant difference was found between mean body mass index for
females in 2007 and females in 2008, while males did not demonstrate such a difference.
This difference is most likely due to variation in egg development and reproductive
output in females, possibly as a result of environmental factors and resource
availability. Continued studies will provide more data to address these and other
questions of box turtle ecology.
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380 General Ichthyology I, Pavilion East, Saturday 25 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Aaron Geheber

Southeastern Louisiana University, Hammond, LA, United States

The Fish Community of the Pearl River: A Historical Test of Community
Persistence and Stability

The Pearl River is a Gulf Coastal drainage located in Mississippi and Louisiana,
harboring approximately 119 species of freshwater fishes. Multiple environmental
perturbations have occurred throughout the basin including river impoundments,
stream channelization events, and poor land-use practices. Historically, quarterly
surveys were conducted by Royal Suttkus at selected historically sampled sites from
Monticello, Mississippi (Upper Pearl River survey: 8 sites) southward to Bogalusa,
Louisiana (Lower Pearl River survey: 8 sites). Since 2006, I have continued gathering
data from these historic sites using the same methodologies employed during the
historical surveys. The combination of these data sets (contemporary and historical)
allows for a thorough examination of fish community changes in the Pearl River, as
related to temporal and spatial variation. Therefore, the objective of this study was to
assess persistence and community stability of fish assemblages of the Pearl River over
the past 20 years (1988-2009). This data was analyzed using univariate and multivariate
statistical analyses, including multi-dimensional scaling and regression models. A
decline in species abundances as well as species richness was detected over the 20 year
period, specifically due to a decrease in the presence of benthic species. It is speculated
that this lack of stability and persistence in the fish community may be due to the
instability of the river channel.

406 AES Physiology, Galleria South, Sunday 26 July 2009

James Gelsleichter!, Nancy Szabo?, Chris Fulcher!

IUniversity of North Florida, Jacksonville, FL, United States, 2University of Florida,
Guainesville, FL, United States

Toxicity of Polychlorinated Biphenyls in Atlantic and Gulf Populations of
Juvenile Sharks

Polychlorinated biphenyls (PCBs) are persistent organic compounds used as coolants in
various products including electrical transformers, but have been banned since the 1970s
due to toxic effects. PCBs tend to persist in marine environments, and recent studies
have demonstrated elevated concentrations of total PCBs in juvenile sandbar and
blacktip sharks from the U.S. Atlantic coast. Since some PCBs are far more toxic than
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others, the purpose of this study was to compare the toxicity of PCB congeners in sharks
from these locations and less contaminated sites on the U.S. Gulf coast. Emphasis was
placed on six of the most toxic PCB congeners, for which health effects have been well
characterized. Liver concentrations of these compounds were used to calculate the Toxic
Equivalence Quotient, a standard measure of pollutant toxicity. TEQ values indicated
that Atlantic sharks are exposed to higher amounts of toxic pollutants, but the levels
observed are low compared to earlier studies.

164 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

Gary Gerald!, Jennifer Purrenhage?

INebraska Wesleyan University, Lincoln, NE, United States, 2University of New
Hampshire, Durham, NH, United States

Phenotypic Plasticity in Pond-breeding Amphibians Resulting from
Differences in Larval Habitats

Phenotypic plasticity in metamorphic traits has been observed in several species of
amphibians. Plastic metamorphic responses have been shown to be due to both biotic
(e.g., predator cues) and abiotic factors (e.g., pond hydroperiod, canopy cover). Physical
attributes of the larval environment may also have latent effects on plastic phenotypes in
subsequent life stages. For juvenile pond-breeding amphibians, terrestrial locomotor
ability is an important trait because juveniles must typically disperse overland from
their natal pond to suitable terrestrial habitat. Differences in the larval environment
could alter the developing physiological capabilities that underlie locomotor ability. We
raised toad (Bufo americanus) and salamander (Ambystoma maculatum) larvae in outdoor
pond mesocosms designed to simulate open- and closed-canopy pond habitats, and
examined both metamorphic traits and post metamorphic locomotor performance.
Toads raised in closed-canopy ponds were larger at metamorphosis and had a greater
probability of survival to metamorphosis than those raised in open-canopy ponds.
Toads exhibited a size-mediated trade-off between speed and endurance, such that
small toads were slower but had better endurance relative to large toads. Moreover,
after correcting for the influence of body size, toads from open-canopy ponds still
exhibited better endurance ability than those from closed-canopy ponds. Though
salamanders from open-canopy habitats were larger than those from closed-canopy
habitats, they did not exhibit a trade-off between speed and endurance. Our results
suggest that pond habitat type can affect not only fitness-related metamorphic traits of
pond-breeding amphibians, but also the potential ability of juveniles to disperse to
suitable terrestrial habitat.
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113 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

David ]. Germano!, R. Bruce Bury?

ICalifornia State University, Bakersfield, Bakersfield, CA, United States, °LL.S.
Geological Survey, Corvallis, OR, United States

Growth, Population Structure, and Reproduction of the Western Pond Turtle
Across Its Range

Western pond turtles (Actinemys marmorata) occur from Washington to Baja California in
virtually all aquatic habitats from sea level to about 5500 feet in elevation. Since 1993,
we have caught approximately 2,500 turtles at 24 sites across the species range from the
mountains just south of the San Joaquin Valley in California through southern Oregon.
We found that large turtles dominate at most sites, but that this is not indicative of old
adults. At most sites, 50-60% of turtles are < 10 years old and, at some sites, 20-30% of
turtles are < 3 years old. Proportions of large, yet young, turtles are greater in the
southern part of the range than in the north. Whereas it can take 6-10 years to reach 120
mm carapace length in the northern part of the range, turtles at several sites in the San
Joaquin Valley can reach this size in 2-3 years. However, habitat can modify these
growth rates with turtles generally growing faster in shallow, still waters than flowing
waters. The smallest clutch sizes (4.5-6.5 eggs) are in central coastal and southern
California and higher towards the north. The highest average clutch sizes appear to be
in the San Joaquin Valley (7.0-8.5 eggs), but additional data are needed from the
northern part of the range. Females can have multiple clutches per year, but is currently
not well defined rangewide. Much of the population ecology of western pond turtles is
influenced by latitudinal variation, but habitat differences affect these trends.

29 General Herpetology, Galleria South, Sunday 26 July 2009

Marina Gerson

California State University, Stanislaus, Turlock, CA, United States

Different Strokes for Different Folks: Signaling Behavior and Caudal Traits in
Two Populations of Zebra-tailed Lizards (Callisaurus draconoides)

Lizards use visual signals in diverse circumstances, including conspecific interactions
and antipredator defense. At least four hypotheses have been proposed to explain the
tail-wagging display of the zebra-tailed lizard (Callisaurus draconoides). 1 performed
behavioral trials and collected morphological data from populations in Turtle
Mountains, California and at Pyramid Lake, Nevada. The data reveal differences in the
two populations: compared to Pyramid Lake lizards, Turtle Mountains lizards showed
a) greater likelihood of display at the approach of an observer (y2 = 17.14, p<0.001), b)
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greater likelihood of display after flight (y2 = 10.10, p<0.006), c) quicker response to the
approach (tswat(1,43 = 6.68, p<0.001), and d) longer tails relative to body length (tsta, 180) =
15.69, p<0.001). These differences suggest that tail traits are related to different selective
pressures in the two populations. I propose that the function of the tail-wagging display
may be one of pursuit deterrence in the Turtle Mountains population, or at the very least
an antipredator response, as has been suggested in the literature. At Pyramid Lake, the
tail-wagging display was frequently observed but only rarely in response to the
observer’s approach; this suggests that tail-wagging serves a different function in this
population. As lizard density varies dramatically between the two sites (1.3/1000 m? at
Turtle Mountains versus 32.7/1000 m? at Pyramid Lake), the selective pressures of
predation risk and competition may well vary in relative importance for the two
populations. Further study may elucidate the function of the display at Pyramid Lake.

28 Poster Session III, Exhibit Hall, Sunday 26 July 2009

Marina Gerson, Nelson Membreno

California State University, Stanislaus, Turlock, CA, United States

Protected and Managed: a Viable Population of Blainville’s Coast Horned
Lizard (Phrynosoma blainvillii) in the Great Central Valley of California

Horned lizards (Phrynosoma spp.) are in decline throughout their ranges, as a result of
habitat loss, human encroachment, and the introduction of non-native ant species. There
is little documentation of the historic ranges of these lizards in the Great Central Valley
of California. Over the course of 17 visits in 2009, we found a viable, age-structured
population of Phrynosoma blainvillii on the Arena Plains Unit of U.S. Fish and Wildlife
Service’s Merced Wildlife Area. The lizards were found exclusively on sand dune
habitats where grasses were limited or absent, and the primary months for surface
activity were March (adults) and October (neonates). Of the 46 individuals observed, 15
were fitted with RFID tags for future monitoring. As a result of this work, refuge
managers plan a managed burn on an additional dune in March 2009, with the aim of
removing non-native grasses and opening up further habitat for horned lizards. This
project continues through 2009, with an additional monitoring component.
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401 Live-Bearing Fish Symposium, Grand Ballroom I, Sunday 26 July 2009

Cameron Ghalambor!, Jeffrey Walker?, Corey Handelsman!, Julian Torres-
Dowdall!, Meribeth Huizinga!, Brian Langerhans?, David Reznick*

IColorado State University, Fort Collins, CO, United States, 2University of Southern
Maine, Portland, ME, United States, 3University of Oklahoma, Kingston, OK, United
States, *University of California, Riverside, CA, United States

Patterns of Divergence in Body Shape and Swimming Performance in Live-
bearing Fish: A Model for Investigating Trade-offs in Adaptive Evolution

Understanding the relationship between form and function is a general problem in
biology. Divergent selection pressures that favor different forms or functions in different
environments can lead to local adaptation and specialization because of functional
trade-offs in performance. The evolution of body shape and swimming performance in
livebearers provides a model system for investigating such trade-offs because of the
diversity of environments livebearers occupy and some of the unique challenges they
face. In addition to the same challenges faced by egg-layers, female livebearers must
cope with the hydrodynamic burdens of pregnancy, while males must cope with an
exaggerated anal fin (the gonopodium) that is a requisite for sperm transfer. Here we
review patterns of divergence in body shape and swimming performance in response to
different predator communities and flow regimes. In addition, we show how these
patterns of divergence are potentially constrained in females by differences in
reproductive allocation, and in males by gonopodial length. While such trade-offs have
been suspected of playing an important role in adaptive evolution, the growing body of
empirical work on livebearers has the potential to quantify such constraints in nature.

398 Amphibian Ecology I, Pavilion West, Saturday 25 July 2009

Megan Gibbons!, Karen Warkentin!, Jennifer Stynoski!

IBirmingham-Southern College, Birmingham, AL, United States, 2Boston University,
Boston, MA, United States, 3University of Miami, Miami, FL, United States

Hatching Time and Genetics Affect Behavior and Development in the Red-
eyed Treefrog (Agalychnis callidryas)

For species with complex life cycles, transitions between life stages result in niche shifts
that are often associated with fitness trade-offs. When conditions across life stages are
unpredictable, plasticity in niche shift timing may be adaptive. The red-eyed treefrog
(Agalychnis callidryas) exhibits natural flexibility in the hatching time of embryos. Short
term fitness trade-offs in this species are well-studied; however, how genetic variation
impacts these trade-offs is unclear. We evaluated the effects of hatching time, and
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maternal and paternal (i.e., genetic) effects on behavioral responses of tadpoles to
chemical cues from an odonate predator (activity level and depth in the water column at
21 d after oviposition). We also investigated how these factors influenced total length of
tadpoles at 21 d, larval period, and mass and jumping ability of metamorphs. At 21 d,
early-hatched tadpoles were slightly but significantly larger than late-hatched tadpoles.
In the behavioral test, although tadpoles were less active in the predator condition,
early-hatched tadpoles were more often found closer to the bottom than late-hatched
tadpoles, and varied more in their depth in the water column. Hatching age did not
influence larval period, mass at metamorphosis, or jumping ability. Behavioral and
developmental traits were strongly influenced by both maternal and paternal identity,
with a significant maternal x paternal interaction for tadpole total length and for
jumping ability of metamorphs. Partitioning the relative contributions of environmental,
maternal, and genetic factors to variation in phenotypes and fitness components is an
important step in understanding the evolution of life-history strategies.

666 Fish Ecology I, Pavilion East, Friday 24 July 2009
Melissa Gibbs, Mary Sheldon Boney, Kirsten Work

Stetson University, DeLand, FL, United States

The Effects of Herbivory by Pterygoplichthys disjunctivus on the Ecology of a
Freshwater Spring

Pterygoplichthys disjunctivus (Loricariidae) is an exotic, invasive species that has populated
Volusia Blue Spring for ten years, during which time its population density has
skyrocketed. We explored the impact that P. disjunctivus has on the overall ecology of
the spring by performing a diet analysis, measuring nutrient leaching from fecal
material, and monitoring interactions with the endangered Florida Manatee. We found
that although catfish diet varies throughout the year with changes in available agal
species, one species (Eunotia) consistently predominates. The large amount of fecal
material catfish egest daily is only slightly processed, and leaches nutrients into a spring
run that already has elevated nitrate levels from anthropogenic sources. Finally, catfish
grazing on algae growing on manatees has significantly elevated manatee activity levels
and changed their behavior during a time when manatees are using the spring run as a
wintertime thermal refuge.
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434 Herp Ecology, Galleria North, Monday 27 July 2009
Matthew E. Gifford, Kenneth H. Kozak

University of Minnesota, St. Paul, MIN, United States

Competition, Physiological Limitation, and the Impact of Climate Change on
the Distribution and Abundance of Montane Salamanders

Species’ responses to climate change will depend on both the ability of organisms to
physiologically tolerate warming temperatures and on the competitive environment of
local communities. Appalachian salamanders in the Plethodon glutinosus and P. jordani
species complexes have served as textbook examples of the influence of interspecific
competition on the elevational zonation of species distributions. However, relatively
little attention has been focused on understanding how physiological limitations might
contribute to species turnover along elevational gradients. This study combines
laboratory measures thermal physiology with bioenergetic models to predict the
abundance of two salamander species (Plethodon jordani and P. teyahalee) along elevation
gradients in the southern Appalachian Mountains. The extent to which interspecific
competition and physiological limitation influence the elevational distributions of P.
jordani and P. teyahalee are evaluated by fitting nested bioenergetic models to observed
field estimates of salamander abundance (one model assumes no interspecific
competition and a second model incorporates published estimates of competition
coefficients). Our results suggest that both interspecific competition and physiological
limitations contribute the elevational replacement of these species. We also evaluate the
potential impact of climate change on this parapatric species pair using the best-fit
bioenergetic model identified above. This approach allows us to consider the potential
joint impact of both direct and indirect effects of climate change on species
distributions.

294 AES Reproduction & Genetics, Galleria South, Saturday 25 July 2009
[enny Giles!, Jennifer Ovenden?, Cynthia Riginos!

ISchool of Integrative Biology, University of Queensland, Brisbane, Queensland,
Australia, 2Queensland Department of Primary Industries and Fisheries, Brisbane,
Queensland, Australia

Phylogeography of Indo-West Pacific Sharks and Rays, with Applications to
Monitoring the International Shark Fin Trade

The Indo-West Pacific region has the most diverse shark and ray fauna and highest

shark and ray harvest globally, yet phylogeographic studies of species exploited across
this region are lacking. This study describes mtDNA population structure for a number
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of phylogenetically representative, co-distributed tropical Indo-West Pacific shark and
ray species. This multispecies approach will allow us to identify shared barriers to
dispersal and compare patterns of population structure among species with differing
dispersal potentials. In the second part of this study, these phylogeographic data will be
used as the basis for a method to assign likely Indo-West Pacific population origin to
dried shark and ray fins for selected species. Identifying the population origin of dried
fins in international trade has the potential to provide much-needed species-specific and
population-specific data for managing shark and ray species with marketable fins. This
study aims to contribute both important regional-scale data on the connectivity of
selected species of sharks and large batoids, and viable forensic tools for on-going shark
fin trade monitoring in the region.

441 Poster Session I, Exhibit Hall, Friday 24 July 2009

James Gillingham!, David Clark?

ICentral Michigan University, Mt. Pleasant, MI, United States, 2Alma College, Alma,
M1, United States

Studs and Duds - Mating Success and Dorsal Spine Reflectance in the Tuatara,
Sphenodon punctatus

The Tuatara (Sphenodon punctatus) has been the subject of recent natural field studies on
its reproductive biology and fitness. Detailed observations of courting males in the field
allow for individuals to be categorized as either successful or unsuccessful. Successful
(stud) males were those showing 2 or more matings per season while unsuccessful (dud)
males were those showing 0-1 matings per season. Although previous studies have
shown that size and mass seem to be correlated with male mating success, other possible
morphological correlates have not been made. Male tuatara tend to exhibit sexual
dimorphism in several ways, including larger and more numerous dorsal and nuchal
spines than seen in females. We measured total reflectivity (320 - 700 nm) of the dorsal
and nuchal spines, as well as number and total spine area in males from both categories
of mating success. Additionally, reflectivity, including the ultraviolet, was measured at
several other sites on the bodies of these same males. Males showing higher mating
success showed both greater spine reflectivity and area when compared to less
successful males. Successful males also showed significantly greater ultraviolet
reflectivity at other points on their bodies as well. Female tuatara may be able to
evaluate male fitness based in part on these characters.
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43 Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009

Xavier Glaudas!, Stephen Goldberg?, Bryan Hamilton3

IUniversity of Nevada, Las Vegas, NV, United States, 2Whittier College, Whittier, CA,
United States, 3Brigham Young University, Provo, UT, United States

Timing of Reproduction of a Cold Desert Viperid Snake from North America,
the Great Basin Rattlesnake (Crotalus lutosus)

The reliance of reptiles on the physical environment to regulate body temperature has
important implications for the ecology and evolution of these organisms, because most
developmental, physiological, and behavioral processes are temperature-dependent. For
example, variation in environmental temperatures can affect many reproductive traits,
including the timing and frequency of reproduction. Exposure to varying environmental
conditions has consequently favored the evolution of a broad array of reproductive
strategies in reptiles. The Great Basin rattlesnake (Crotalus lutosus) is the only rattlesnake
that widely occurs in a cold desert, the Great Basin Desert. As a high elevation desert,
this region is arid, cold, and experiences a short growing season. In this study, we
examined preserved specimens of the Great Basin rattlesnake (Crotalus lutosus) to
characterize the reproductive ecology of this rattlesnake. Females started vitellogenesis
in late spring/early summer, and ovulated in the summer of the next year. This
contrasts with the female reproductive cycle of other rattlesnake species from warmer
regions of North America, which typically initiate vitellogenesis in summer/fall, and
ovulate in late spring of the next year. On the other hand, the reproductive cycle of male
C. lutosus conformed well to those described for other rattlesnakes; that is, testes were
active in summer. The sexual segments of the kidneys of males were hypertrophied in
summer, suggesting a unimodal summer mating season. Our findings suggests that the
relatively short active season (i.e. 4-5 months) experienced by these snakes in the Great
Basin translates into a lengthened reproductive cycle in female C. lutosus.

42 Herp Conservation I, Grand Ballroom I, Saturday 25 July 2009

Brad M. Glorioso!, J. Hardin Waddle?, Stephen P. Faulkner?

IIAP 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

Anuran Site Occupancy as an Indicator of Conservation Benefits of the
Wetlands Reserve Program

The Conservation Effects Assessment Project for wetlands (CEAP-Wetlands) is one of
several assessments evaluating the conservation benefits of the USDA Wetlands Reserve
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Program (WRP). The WRP is a voluntary program that encourages landowners to
restore and protect wetlands on private property previously used for agriculture. We
used anurans as an indicator to assess the conservation benefits of the WRP.
Amphibians are excellent ecological indicators in wetlands as they have a life-history
tied to water and permeable skin sensitive to environmental contaminants. Anurans
were sampled from 30 WRP sites and 20 nearby agricultural sites in the Lower
Mississippi Valley. Although the two land use categories had the same species richness,
there were clear differences in the count of individual anurans observed by land use.
Site occupancy modeling indicated that six species had a higher probability of
occurrence in WRPs relative to agricultural sites. Some of the largest differences in
probability of occurrences were seen in highly aquatic species such as Acris crepitans,
Lithobates catesbeianus and L. clamitans. Two species, Anaxyrus fowleri and Gastrophryne
carolinensis, showed no difference in probability of occurrence in WRP and agriculture
sites. Anuran occupancy is suited as an indicator of the conservation benefits of WRP
because it is robust to variation in the observation process (i.e. imperfect detection) and
provides a useful metric for comparison across sites.

621 Poster Session I, Exhibit Hall, Friday 24 July 2009

Enrique Godinez-Dominguez!, Carmen Franco-Gordo!, Jorge A. Rojo-Vazquez!,
Beatriz Garcia-Calvo?, Cristina Bernardez!, Anatoly Filonov?, Irina
Tereshchenko!, Daniel Kosonoy!, Angel Hinojosal, Juan Freire?

Universidad de Guadalajara, Jalisco, Mexico, ?Universidade da Coruiia, Galicia, Spain

Tidal Transport and Moon Phase Effect in the Spatial Distribution of the Fish
Larvae Assemblage in a Tropical Estuary of Mexican Central Pacific

Estuaries and shallow marine areas in tropical latitudes are important nursery habitats
for many species which spawn at the open waters and also for resident species which
complete their entire life cycle within estuarine habitats. Tidal currents are the mayor
mean of entry for young larvae. The main goal of this survey is determine the spatial
distribution of fish larvae assemblage during the moon phase and tide in the two main
hydroclimatic seasons (North equatorial Countercurrent -rain season-, and California
Current influence) of the year. A 3-D circulation model (Hamsom-model) of the estuary
was fitted to determine the influence of the transport in the spatial larvae distribution.
The biological-physical coupling that control de biological productivity in marine and
coastal ecosystem, produce an increase of the primary and secondary production when
upwelling processes (California Current period) transport nutrients to surface waters,
and most of the marine fish species has coupled their spawning periods to this season.
Other estuarine affinity species have coupled their spawning season with freshwater
inputs during the rain season, and these both patterns were observed in the larval
assemblages surveyed. During the NECC period, the fish larvae abundance was related
to moon phase and tide, and showed a clear spatial pattern, where the highest
abundances were located in the sampling sites nearest to the mouth. During the CC
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period, the tide and the moon phase were related to the fish larvae abundance. No
spatial pattern was found.

792 Poster Session III, Exhibit Hall, Sunday 26 July 2009
Steven Godwin!, Robert Hogg?

"Bureau of Land Management (BLM), Medford, OR, United States, 2Southern Oregon
University, Ashland, OR, United States

2008 Northwestern Pond Turtle Census, Capture and Marking in
Southwestern Oregon

The Western pond turtle Clemmys marmorata is currently listed as a species of concern by
the U.S. Fish and Wildlife Service, and the species is classified as Bureau Sensitive by the
Bureau of Land Management (BLM). The BLM manages the Cascade-Siskiyou National
Monument and has identified habitat with confirmed populations residing within the
Jenny Creek Watershed. Visual surveys and mark-recapture efforts were last conducted
in 1998, and to assess the current status of the sensitive species, three historic sites were
revisited during a seven-week study through the summer of 2008. The "Jenny Power"
site revealed a robust population with a strongly biased 3F:1M sex ratio. A majority of
the sampled population was estimated to have recently attained sexual maturity, with a
few juveniles approaching maturity, and the oldest adults estimated to be in the prime
of their reproductive capabilities. Turtles were sparingly observed at the other two sites
and trapping efforts produced no captures at these sites for continued mark-recapture
monitoring. Low capture rates and the observed presence of the highly predacious
invasive American bullfrog Rana catesbeiana present concerns for the continued success
of the region's only native turtle, and despite the vigorous demographic population
structure at "Jenny Power," continued monitoring remains warranted.

951 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Scott Goetz!, Alan Savitzky!, Christopher Petersen?

IDepartment of Biological Sciences, Old Dominion University, Norfolk, VA, United
States, 2Naval Facilities Engineering Command, Atlantic Division, Attn: Code EV52CP,
6506 Hampton Blvd., Norfolk, VA, United States

Effect of a Large Scale Natural Disturbance on the Movements and Behaviors
of Crotalus horridus in Southeastern Virginia

Alteration of vegetative structure and canopy cover can affect the ecology of many
ectotherms. We compared movements, behaviors and habitat selection in a population
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of Canebrake Rattlesnakes, Crotalus horridus, in Chesapeake, VA, USA before and after
the landfall of Hurricane Isabel in 2003. Radiotelemetry was used to track snakes over a
period of 12 years, nine years prior to the hurricane and three years post-hurricane.
Hurricane Isabel resulted in a 16% decrease in canopy cover at our study site. The site,
which was not salvage-logged after the storm, consists of upland and lowland pine and
deciduous forest intermixed with agricultural fields and clearcuts. Prior to the hurricane
C. horridus often ventured into agricultural fields and anthropomorphic clearcuts,
possibly due to a paucity of basking areas within the largely closed-canopy forest. Use
of anthropogenic clearings may increase mortality in some regions. After the hurricane
C. horridus appeared to shift their habitat preference from anthropogenic clearings to
forest gaps as sites for shedding and courtship. The snakes also exhibited increased use
of forest regions where canopy loss was greater than the study site mean. These results
indicate that creation of artificial forest gaps may constitute a useful conservation
strategy for improvement of habitat for C. horridus, which is critically imperiled in many
regions.

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

Caren Goldberg, Lisette Waits

University of Idaho, Moscow, ID, United States

Landscape Genetics of Columbia Spotted Frogs and Long-toed Salamanders in
a Rural Landscape of Northern Idaho, USA

Dispersal movements of amphibians may be highly influenced by landscape features
such as drainages and cover type, especially in drier landscapes. In the Palouse
bioregion of northern Idaho, USA, 97% of natural wetlands have been destroyed or
converted to agricultural uses. Columbia Spotted Frogs (Rana luteiventris) and Long-
toed Salamanders (Ambystoma macrodactylum) in this area breed in small groups almost
entirely in artificial ponds on private land. We used 8 microsatellite loci for each species
to analyze to relationships among breeding populations of Columbia Spotted Frogs (N =
20) and Long-toed Salamanders (N = 26) located 0.5 - 19.3 km apart. Overall genetic
variation among populations was moderate and similar for both species (Gst' = 0.31).
Genetic structure for both frogs and salamanders showed a pattern of isolation by
distance that was better explained by topographically corrected straight line distances
between populations than distance measured along drainages. For Columbia Spotted
Frogs, populations at the tops of drainages showed lower connectivity than those
located further downstream, as has been reported for high elevation populations of this
species in relatively undisturbed landscapes. Frogs showed a pattern of higher
relatedness within watersheds, while salamanders demonstrated the opposite pattern.
For both species, the city of Moscow was associated with the highest genetic distances.
For Columbia Spotted Frogs, agriculture and clearcuts provided the least resistance to
movement, while for Long-toed Salamanders, connectivity among populations was high
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in forested areas, despite steeper slopes. As urbanization expands in this landscape,
additional connectivity will likely be lost among populations.

531 ELHS/LFC Ecology II, Broadway 1&2, Sunday 26 July 2009

Emanuel Goncalves!, Rita Borges?

1Eco-Ethology Research Unit - ISPA, Lisbon, Portugal, >Center of Marine Sciences -
CCMAR, University of Algarve and Eco-Ethology Research Unit - ISPA, Faro, Portugal

Interannual Fluctuations in the Structure of Temperate Reef-Fish Larval
Assemblages at the Arrabida Marine Park

Studies on the composition and temporal fluctuations of nearshore rocky reef fish larval
assemblages are scarce, especially in temperate systems. Understanding those
fluctuations and the causes of variation are however key to deepen our knowledge on
the relationships between larval supply and recruitment. We investigate inter-annual
variation on the composition of these assemblages at the extreme nearshore
environment of the Arrdbida Marine Park (Portugal). During the Spring and Summer
periods of the years 2000, 2002, 2003 and 2008, larvae were collected close to reefs, using
a plankton net attached to an underwater scooter for near-bottom samples. Sub-surface
samples were collected with traditional plankton hauls (in 2003) and with the scooter (in
2008). The gobies Pomatoschistus pictus and Gobius xanthocephalus dominated the
bottom assemblages in every year. However, the results show a clear inter-annual
variation in the abundance of the most representative species in terms of a significant
contribution to the assemblage structure: the labrid Symphodus melops in 2001 and 2002;
Boops boops in 2001 and Sardina pilchardus in 2002; 2008 was the most distinct year, with a
much lower abundance of gobies and the absence of labrids. Tripterygiids were better
represented in 2003 and 2008. The surface samples in 2008 exhibited the highest
abundance of this species. Results are discussed in relation to possible factors explaining
these fluctuations; the low abundance values of some species in some years show that
larval supply is not constant and that in these years a decrease in recruitment should be
expected.
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554 Herp Conservation I, Grand Ballroom I, Saturday 25 July 2009

Thomas Gorman, Carola Haas

Virginia Tech, Blacksburg, VA, United States
Range-wide and Stream-level Scale Occupancy of Rana okaloosae

The current geographic range of the Florida Bog Frog (Rana okaloosae) is known to be
restricted, and the majority of the range occurs on Eglin Air Force Base, Florida.
Although the general range has been identified, the distribution of occupied sites within
the range has a relatively large disjuncture that is not well understood. We conducted
aural surveys of R. okaloosae three times/year from May-August, 2006-2008 along road
and walking transect routes. These detection/non-detection data were used to estimate
the probability of occupancy, colonization, and detection. Additionally, we related these
population-level parameters to landscape characteristics at two different spatial scales,
range-wide and stream-level, to understand how occupancy and colonization of R.
okaloosae may be influenced by scale. At both scales, occupancy of R. okaloosae was
predicted best by higher amounts of mixed forest wetlands at survey sites. At the
stream-level scale, colonization was influenced by the number of years since last fire and
detection was influenced by relative humidity and temperature. At both scales,
occupancy of R. okaloosae was patchy, colonization was low, and detection was high.
Rana okaloosae occurred in 3 watersheds, but one watershed appeared to be isolated and
detections were infrequent. Conservation of R. okaloosae should focus on management of
high quality habitat and enhance proximity or connectivity among sites to maximize
efficiency of colonization of new and previously occupied sites. Further, using multiple
survey techniques can likely improve population monitoring for anurans with both
patchy and uniform distributions.

100 ELHS/LFC Ecology II/Condition, Broadway 1&2, Sunday 26 July 2009
J[ohn Govoni

NOAA/NOS/CCFHR, Beaufort, NC, United States

Feeding on Protists and Particulates by the Leptocephali of the Worm Eels
Myrophis spp. (Lotken 1852) (Teleostei, Anguilliformes, Ophichthidae), and
the Potential Energy Contribution of Large Aloricate Ciliates

The food sources of the leptocephali of the Order Anguilliformes have been
controversial. Leptocephali of the worm eels, Myrophis spp. (family Ophichthidae),
collected in the northern Gulf of Mexico had many large protists in their alimentary
canals. Estimates of the physiological energetics of worm eels indicate that large
aloricate ciliates, and other large protozoans could potentially provide appreciable
energy to these leptocephali toward the end of the premetamorphic and metamorphic
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stages. Aloricate ciliates and large protozoans can account for approximately 71% of the
energy in the alimentary canal at any moment during the day or night. This
contribution can be substantial, given the low energy requirements of
metamorphosising leptocephali. Global ocean warming will likely force a shift in
oceanic food webs. A shift away from large protozoans and ciliates toward smaller
mixotrophic portozoans is possible. Dirsurption of these food webs could compromise
survival of leptocephali.

1045 Snake Reproduction Symposium, Grand Ballroom II, Saturday 25 July
2009

Sean Graham!, Leanne Sewell!, Ryan Earley?, Mary Mendonca'

TAuburn University, Auburn, AL, United States, 2University of Alabama, Tuscaloosa,
AL, United States

Endocrine/Immune Interactions During Reproduction in Snakes

There is widespread evolutionary conservation and convergence of mechanisms that
control and influence reproduction throughout vertebrates. Snakes are excellent
comparative models for evaluating the endocrine and immune interactions associated
with reproduction since they exhibit a wide range of breeding systems and reproductive
strategies. Very few studies have examined the immune system of snakes, although
seasonal patterns, sex differences, and associations with steroid hormones have been
described. Endocrine/immune interactions of viviparous squamates studied so far (e.g.,
Chalcides ocellatus) are similar to those documented for other vertebrates, however,
species with less extensive placentation (viviparous lecithotrophy) have not been
investigated thoroughly, and have not been investigated in a snake. We tested the
hypothesis that an innate component of the immune system (complement activity) in
pregnant cottonmouths (Agkistrodon piscivorus) would be less efficient than in non-
pregnant individuals; complement and other aspects of innate immunity (e.g.,
inflammation) are consistently down-regulated in pregnant mammals, apparently to
protect the developing fetus. We also sought relationships between complement
bacterial killing capacity and reproductive hormones, consistent with the hypothesized
regulatory role between these hormones and immune factors in mammals. Our results
indicate that this innate immune system component is statistically less effective in
pregnant female cottonmouths relative to non-pregnant cottonmouths. We found that
the sex steroid progesterone has a statistical negative association with complement
activity, suggesting a role for this hormone in the immune profile of these snakes during
reproduction.
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980 Herp Systematics, Pavilion West, Thursday 23 July 2009

Taran Grant
Pontificia Universidade Catélica do Rio Grande do Sul, Porto Alegre, RS, Brazil
The Phylogeny of Chemical Defense in Poison Frogs (Anura: Dendrobatidae)

Alkaloid-based chemical defense is estimated to occur in more than 300 species of
amphibians and to have evolved more 11 times. More than 800 alkaloids in 28 structural
classes have been found in amphibians skin secretions, mostly in poison frogs of the
family Dendrobatidae. Alkaloid profiles have been used in the taxonomy of this family
for decades, and explicit phylogenetic analysis of alkaloids profiles may provide insights
into the evolution of acquired chemical defense and a predictive framework for
experimental and comparative studies. Although it is now understood that the
occurrence of a particular alkaloid depends not only on the genetic ability of the species
to sequester or modify that alkaloid but also the availability of alkaloid-containing prey
in the environment, the same kind of problem afflicts all phenotypic characters and does
not invalidate their phylogenetic analysis. Given the particulars of this system, alkaloid
profiles were scored primarily at the level of structural classes and were treated as “any-
instance.” These characters were included with morphological, behavioral, and DNA
sequence data in a total evidence phylogenetic analysis of dart-poison frogs and their
relatives. As expected, alkaloid characters show extensive homoplasy, but several clades
are delimited by unambiguously optimized alkaloid synapomorphies. Moreover, the
parsimonious optimization of alkaloid characters allows the formulation of precise
predictions to guide future research and lead to a better understanding of the evolution
of this system of chemical defense.

417 Amphibian Pathogen Ecology, Broadway 1&2, Thursday 23 July 2009

Matthew Gray!, Debra Miller?, Jason Hoverman!, Nathan Haislip?!, Richard
Secrist3

TUniversity of Tennessee, Knoxville, TN, United States, >University of Georgia, Tifton,
GA, United States, 3Maryville College, Maryville, TN, United States

Ranaviruses in Southern Appalachian Salamanders

Ranaviruses are a group of pathogens that have been linked to amphibian die-offs in
North America and elsewhere. The first known die-off from ranaviruses in the Southern
Appalachian Mountains occurred in the late 1990s in anurans and newts. However, to
date, no studies have investigated the occurrence of ranaviruses in plethodontid
salamanders, which is the most diverse group of salamanders in the region. Therefore,
we collected samples (i.e., skin swabs and tail clips) from 174 salamanders of 13 species
during April 2007 and 2008 from 3 sites that differed in elevation. In 2008, samples were
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collected from 2 additional sites. Samples were tested for Ranavirus DNA using
traditional and quantitative PCR. In 2007, 81% of individuals of 10 species tested
positive for Ranavirus infection, and the likelihood of infection increased with decreasing
elevation. In 2008, 14% of 6 species tested positive and no relationship with elevation
was evident, suggesting possible annual and spatial variation in Ranavirus prevalence or
species susceptibility. In 2007, a sequenced 500-bp region of the virus major capsid
protein for 4 infected plethodontid species showed distinct protein sequence differences
from known Ranavirus species, suggesting the possibility that an un-described Ranavirus
may be present in the Southern Appalachians. Given ranaviruses can cause catastrophic
die-offs in amphibian populations and they are classified as a notifiable disease by the
World Organization for Animal Health, surveillance of this pathogen should be
expanded in the Southern Appalachians and perhaps elsewhere.

33 Amphibian Ecology I, Pavilion West, Saturday 25 July 2009

David M. Green

McGill University, Montreal, Quebec, Canada
Body Size Variation and Size-assortative Mating in Anurans

Size-assortative mating, suggesting sexual selection, competition and/or mate choice on
the basis of body size, has frequently been reported among anuran amphibians. Body
size itself, though, has profound evolutionary and ecological importance and is subject
to many physiological and environmental influences. Over a span of 20 years, the mean
body size of individuals of both sexes in a population of Fowler's toad (Bufo [Anaxyrus]
fowleri) has fluctuated significantly and synchronously. When the body sizes of males
and females in 74 mated pairs were compared, there was a significant, positive
correlation (p < 0.001). However, this apparently strong evidence of size-assortative
mating was negated once the year-to-year fluctuations in mean body size, based on
body-size measurements of 3,426 adult toads, were taken into account (p > 0.900). Meta-
analysis of all published studies reporting sizes of individual male and female frogs and
toads in mated pairs revealed strong evidence that the practise of pooling data across
multiple breeding seasons tends strongly to yield positive correlations suggestive of
size-assortative mating whereas single-season data generally do not. Negative results
are also significantly underreported. Thus the evidence for size-assortative mating
among anuran amphibians is weak at best whereas body-variation from year to year
within populations appears to be pervasive and under-appreciated. Short-term data sets
for any species should not a priori be considered typical when studying any character
demonstrating appreciable temporal variance.
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675 Herp Conservation II , Grand Ballroom II, Monday 27 July 2009

Katherine Greenwald

Ohio State University, Columbus, OH, United States

The Effect of Landscape on Population Size, Isolation, and Persistence in
Ambystomatid Salamanders

Understanding the effect of landscape on amphibian population size and persistence is
critical given ongoing habitat loss and global declines in amphibian populations. I use
landscape and genetic data from two ambysomatid salamander species in three regions
to address the following questions: (1) What spatial scale best describes genetic
estimates of local population size and isolation? (2) Do groups of local populations
constitute metapopulations? (3) How do population viability predictions change when
dispersal estimates are based on real-world data as opposed to a general dispersal-
distance function? The importance of spatial scale varies with species, as population size
and isolation are best described by forest within 300 m of the pond for marbled
salamanders (Ambystoma opacum), but best described by total forest patch area for
spotted salamanders (Ambystoma maculatum). The local populations do appear to
function as metapopulations, as no individual population is large enough to ensure
long-term persistence. Models parameterized with a dispersal-distance function resulted
in much more optimistic predictions than those incorporating real-world dispersal data
in the form of genetic assignment tests. Under the dispersal-distance function scenario,
all local populations persisted. However, basing dispersal estimates on genetic
assignments revealed local populations at risk of extinction. Salamander populations in
fragmented habitats must be managed on a metapopulation level, as no local
populations persisted in the absence of immigration. Metapopulation models assuming
dispersal-distance function dynamics should be interpreted with caution, as these
functions may not accurately describe dispersal patterns in highly heterogeneous
landscapes.

991 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Katherine Greenwald!, Jessica Wooten2

1Ohio State University, Columbus, OH, United States, 2Franklin University, Columbus,
OH, United States

Potential Adaptive Benefits of Kleptogenesis in Unisexual Ambystomatid
Salamanders

Kleptogenesis is a new mode of reproduction recently described in ambystomatid
salamanders. Unisexual (all-female) populations of salamanders are widely distributed
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across eastern North America. These salamanders are generally triploid (three sets of
chromosomes), but can be diploid, tetraploid and even pentaploid (two, four or five sets,
respectively). The genome may be comprised of DNA from up to four "true" (bisexual)
species: the Blue-spotted Salamander (Ambystoma laterale), Jefferson's Salamander (A.
jeffersonianum), Smallmouth Salamander (A. texanum) and Tiger Salamander (A.
tigrinum). This results in a large number of possible nuclear genomotypes (genome
combinations) in the unisexuals. For example, an LJJ individual would be a triploid with
one laterale genome and two jeffersonianum genomes, while an LJTTi individual would
be a tetraploid with one genome from each bisexual species. Unisexuals require sperm
from a co-occurring bisexual species to initiate reproduction; however, they can then
either discard the sperm and reproduce asexually, or incorporate the sperm into the
resulting zygotes. It is unknown what adaptive benefits are gained by this mode of
reproduction, or what ecological impact it has on other Ambystoma species. We
investigate niche divergence among the bisexual species involved in the hybrid complex,
and ask whether unisexual females moving into new areas may be able to acquire
complete genomes for their offspring that are already pre-adapted to local conditions.

781 Poster Session 111, Exhibit Hall, Sunday 26 July 2009; ASIH STORER
ICHTHYOLOGY AWARD

Ericka Grey

University of South Dakota, Vermillion, SD, United States

Myological Investigation of Osteological Characters of Cypriniform Gill
Arches

Ichthyological studies involving fish skeletal anatomy and phylogenetics have a rich
history. It does not appear, however, that there is a corresponding body of research

Cypriniformes. The relationshj
Previous workers have

ere are several inconsistencies in the data reported by previous
he osteological features, such as the presence of a ventral process on
anchial 3, suggest that this muscle is present. This has been supported by a
dissection of Cyprinus carpio. Dissections of additional cypriniform families are
underway to determine the distribution of this muscle.
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573 ELHS/LFC General Ichthyology II, Broadway 1&2, Saturday 25 July 2009

Churchill Grimes!, Edward Houde?, Daniel Margulies?

INatioinal Marine Fisheries Service, Santa Cruz, CA, United States, 2University of
Maryland, Solomons, MDD, United States, 3Interamerican Tropical Tuna Commission, La
Jolla, CA, United States

The Role of Oceanographic Features in the Reproductive Strategies of Some
Scombrid Fishes

We use results on the distribution, abundance, trophic ecology and growth of several
scombrid species, i.e., yellowfin and blackfin tuna, little tunny and king and Spanish
mackerel from the U.S. south Atlantic and Gulf of Mexico and yellowfin tuna and
Spanish mackerel from the Gulf of Panama in the Pacific Ocean to demonstrate that
scombrid fishes have evolved to use oceanographic features at different spatial scales to
assure reproductive success. Although adults of most species reside in relatively
oligotrophic oceanic and coastal shelf pelagic environments, they spawn in
oceanographic features such upwelling, estuarine plumes and frontal features where
both physical and biological process concentrate resources and may confer a trophic
advantage and promote feeding, growth and survival of larvae. However,
oceanographic features also concentrate predators, so for this strategy to be
evolutionarily stable the advantage of superior diet and faster growth must out weigh
the disadvantage of greater predation risk.

454 Snake Ecology, Pavilion East, Monday 27 July 2009

Patrick Gregory?!

University of Victoria, Victoria, British Columbia, Canada, and University of Kent,
Canterbury, Kent, United Kingdom

Working Towards the Natrix Matrix: Growth Curves for Grass Snakes

Body size influences numerous aspects of an animal's ecology, including demographic
traits such as age/size at maturity, reproductive output, and survivorship. Knowledge
of growth rate is therefore essential for constructing population matrix models and
determining sensitivity of population growth rate to variation in birth or death rates at
different ages or sizes. I analyzed patterns of growth for a population of grass snakes
(Natrix natrix) at a site in southeastern England, based on a small, "noisy" data set with
significant outliers, and compared different ways of constructing growth curves. Grass
snakes at this site are sexually dimorphic - females are larger than males and have
relatively larger heads, but relatively shorter tails. Ontogenetic change in head size with
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respect to body size is negatively allometric, but growth in tail length is isometric.
Female grass snakes at this site mature at an SVL of about 600 mm, but size at maturity
is not known for males. Body size in grass snakes varies geographically, perhaps
reflecting variation in major prey, but anecdotal evidence suggests historical declines in
maximum size. However, geographical and temporal comparisons of body size are
potentially compromised by differences between methods of measurement and by
sampling biases in the field.

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

Kevin Gribbins!, David Sever?, Stanley Trauth?

IWittenberg University, Springfield, OH, 45501, United States, 2Southeastern Louisiana
University, Hammond, LA, 70402, United States, 3Arkansas State University,
Jonesboro, AR, 72401, United States

The Ultrastructure of Spermiogenesis within the Agkistrodon Complex

Although much information exists detailing the morphology of the spermatozoa within
squamates, few studies focus on the ultrastructural changes that occur during
spermatogenesis. Furthermore, only one complete study (Scincella lateralis) describes the
changes to spermatids within squamates during the entire process of spermiogenesis.
Thus, the purpose of this study is to explore the steps of spermiogenesis within two
species belonging to the Agkistrodon complex. Agkistrodon piscivorus and A. contortrix
testicular tissues were collected from southeastern Louisiana and Arkansas during the
spermatogenic months. Results show consistent similarities between the two species
throughout most of spermiogenesis. As the spermatid begins to elongate, the manchette
microtubules can be visualized and the chromatin fibers adopt a spiral configuration.
However, Copperheads tend to have a much more developed manchette than
Cottonmouths. The early acrosome complex and the flagella form in very similar ways
within these two pitvipers. Nevertheless, there are also slight variations in the acrosome
complex between these two crotalids later in spermiogenesis. The similarities seen
during spermiogenesis in Copperheads and Cottonmouths (spiraling chromatin
condensation, open distal nucleoplasm near the basal plate, more electron dense and
striated subacrosomal space, perforatorium outside of the nuclear apex) are much
different than that seen in the course of spermatid development in S. lateralis. Thus,
these differences may be synapomorphies within the Agkistrodon complex and could be
useful nontraditional morphological characters if future spermiogenic data is collected
for other species within Ophidia and Squamata. These types of characters ultimately
may help elucidate or strengthen phylogenetic relationships within squamates.
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882 SSAR SEIBERT SYSTEMATICS & EVOLUTION AWARD, Galleria
North, Friday 24 July 2009

Jesse Grismer!, Todd Jackman!, Aaron Bauer!, Kumthorn Thirakhupt*, Anchalee
Aowphol?, L. Lee Grismer?, Chan Kin Onn3, Perry Wood Jr.1

Willanova University, Villanova, PA, United States, ?La Sierra University, Riverside,
CA, United States, 3Universiti Kebangsaan Malaysia, Kuala Lumpur, Malaysia,
“Chulalongkorn University, Bangkok, Thailand

Asexuality on the Beach: Phylogeny, Biogeography and the Origin of
Parthenogenesis in Leiolepis

The Indochinese lizard genus Leiolepis comprises four sexual species (Leiolepis belliana, L.
guttata, L. peguensis, and L. reevesii) and three asexual species (Leiolepis boehmei, L.
guentherpetersi, and L. triploida) that collectively range from China, Vietnam, Laos,
Cambodia, Myanmar, and Thailand southward through Peninsular Malaysia. The
taxonomy has long been problematic due to the high degree of intraspecific variation
among the more widespread taxa, and species boundaries remain contentious. No
explicit species-level phylogenetic hypothesis has yet been proposed for Leiolepis. We
investigated evolutionary relationships within Leiolepis using nuclear (KIF-24 and Kiaa
2018) and mitochondrial genes (ND2). The nuclear gene trees reflect incomplete lineage
sorting, but agree with the mitochondrial data in recovering L. guttata as the basal
lineage in the genus, with Leiolepis belliana and L. reevesi actually representing a single,
wide-ranging species. Typical “belliana” and “reevesi” forms grade into one another, both
morphologically and genetically, in southern Cambodia, and the morphologically
distinct Myanmar species, Leiolepis peguensis appears to be a derivative of this wide-
ranging lineage. Asexuality in Leiolepis has arisen three times via hybridization that may
have been facilitated by secondary contacts created by changing sea levels during the
last glacial maximum. Our results confirm as L. guttata is the maternal ancestor of L.
Quentherpetersi and recovers L. reevesi from Southern Vietnam as the maternal lineage of
L. triploida. Different analytical approaches yield conflicting phylogenetic results within
Leiolepis. This is probably due to the effects of long branch attraction on root placement.
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308 AES Systematics I/AES General Ichthyology, Parlor ABC, Saturday 25 July
2009

Eileen D. Grogan!, Richard Lund?

ISaint Joseph's University, Philadelphia, PA, United States, >?Carnegie Museum,
Pittsburgh, PA, United States

Live Birth and Superfetation in a 318 Million Years Old Carboniferous
Chondrichthyan

Extant chondrichthyans are represented by sharks, skates and rays (Subclass
Elasmbranchii) and chimaeras (Subclass Holocephali) and are the descendants of a long
and more diverse lineage extending from the Paleozoic Era (542-251million years ago).
All are characterized, in part, by internal fertilization. Over their evolutionary history,
oviparity (egg-laying) has traditionally been assumed to be the primitive birthing mode
for these fishes and for vertebrates in general, with matrotrophic nutrition and
viviparity being derived. Yet, newly emergent data, including that presented here,
documents live birth in early gnathostomes. The fossilized remains of two specimens of
Harpagofututor volsellorhinus from the Bear Gulch of Montana now provide the first
direct evidence of live birth and superfetation in a Paleozoic chondrichthyan taxon.
There is no evidence of yolk sacs. Analysis of the fetuses and soft tissue pigments of the
female reproductive tract support matrophic nutrition. The new data confirm viviparity
within Paleozoic holocephalan chondrichthyans and presents the first report of
superfetation in an extinct fish. The reproductive strategy suggested for this taxon
would have maximized the holocephalan’s reproductive success in a tropical Paleozoic
marine bay that was characterized by high faunal diversity and fine niche partitioning
and subject to a seasonally-monsoonal climate.

499 ELHS/LFC Connectivity, Galleria South, Friday 24 July 2009
Lu Guan!, John Dower!?, Skip McKinnell?

TUniversity of Victoria, Victoria, BC, Canada, 2North Pacific Marine Science
Organization (PICES), Sidney, BC, Canada

Quantifying Mesoscale Patterns Of Spatiotemporal Variability In The
Ichthyoplankton Community Of The Strait Of Georgia

As part of the Canadian Healthy Oceans Network (CHONe) we are examining the
ichthyoplankton community in the Strait of Georgia (British Columbia, Canada). Despite
being an important nursery ground for numerous commercially valuable fish species,
virtually nothing is known about patterns of larval dispersal in the Strait. More
specifically, it is not known whether there exist distinctive dispersal corridors along
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which larvae are advected from source to sink regions, or whether the Strait is better
considered as a single regional pool in which larvae drift, unpredictably, before settling.
Understanding which pattern best describes larval dynamics in the Strait is important
for evaluating the effectiveness of existing protected areas, and for decisions about siting
additional protected areas in the future. We initiated our study by examining
previously unanalyzed data from a series of spatially intensive field surveys from 1979-
1981. Using a GIS approach, we mapped the historical distribution of ichthyoplankton
in the Strait to look for evidence of consistent spatial patterns through years (e.g. sources
and sinks, hotspots). In general, it appears that larval abundance is typically higher in
the southern Strait and closer to shore. This retrospective analysis was then used to
guide the design of our 2009 spring survey, the preliminary results of which will also be
presented.

1012 Fish Ecology I, Pavilion East, Friday 24 July 2009

George Guillen, Jenny Wrast, Dianna Ramirez

University of Houston Clear Lake, Environmental Institute of Houston, Houston, TX,
United States

Freshwater Fish as Possible Sources of Indicator Bacteria in Urban Warmwater
Coastal Streams

Many freshwater systems within the United States are classified as not supporting
contact recreation uses based on elevated indicator bacteria levels. Indicator bacteria
groups used in freshwater systems include E. coli bacteria. The use of indicator bacteria
and their control is considered a central strategy in reducing risks from exposure to
waterborne pathogens. E. coli indicator bacteria levels have been correlated with
increased risks from waterborne diseases. It has been assumed that all indicator bacteria
originate from warm-blooded organisms including humans and wildlife. The
concentration of bacteria in water is assumed to be a function of loading from these
sources and instream ambient conditions that affect their survival. Total Maximum
Daily Load (TMDL) studies and subsequent implementation strategies have focused on
identification and management of these sources of bacteria. However recent studies
suggest that cold-blooded vertebrates such as reptiles may also represent a previously
unknown source and/or transport pathway for indicator bacteria. Water quality
managers may therefore need to re-evaluate estimates of loading and transport
mechanisms. During 2008-09 we conducted studies to evaluate the potential loading of
E. coli bacteria from various fish species into several freshwater urban streams within
Houston, Texas. Our data suggest that some fish species may represent a significant
pathway in E. coli transport. However, based on laboratory studies it is unlikely that
fish are the original source of E. coli but rather an efficient transport vector. The
implications of these findings in regards to water quality modeling and management are
discussed.
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297 Poster Session I, Exhibit Hall, Friday 24 July 2009
[enny Gubler, Kirsten Nicholson

Central Michigan University, Mount Pleasant, MI, United States
Range Extension, Genetic Variation, and Biogeography of Anolis limifrons

Anolis limifrons is a diminutive and slender lizard species typically found saltating in
bushes or low-lying vegatation within 2 meters of the ground in moist rainforests. This
species ranges from eastern Honduras continuously to eastern Panama but few if any
records report its existance in the Darien province. Here we report on the collection of
Anolis limifrons from two localities, one at the border of the Darien province, the other
within the Darien province near the border with Colombia. We also report on genetic
variation of A. limifrons throughout its range and find considerable variation and
potential population segregation suggestive of cryptic speciation. We discuss the
implications of our results to the biogeography of the species and test hypotheses
proposed for the orgin and distribution of the Norops clade.

141 Poster Session I1, Exhibit Hall, Saturday 25 July 2009

Nayeli Gurrola-Sanchez!, Carlos Pedraza-Lara3, Rodolfo Perez-Rodriguez?,
Gerardo Perez-Ponce de Leon?, Ignacio Doadrio3, Omar Dominguez-Dominguez!

Universidad Michoacana de San Nicolas de Hidalgo, Morelia, Michoacan, Mexico,
2Universidad Nacional Autonoma de Mexico, Mexico, DF, Mexico, 3Museo Nacional de
Ciencias Naturales, Madrid, Madrid, Spain

Compared Phylogeography of Drainages of Central Mexico Based on
Codistrubuted Fish Species

Tectonic, volcanic and climatic events that produce changes in hydrographic systems are
the main causes of diversification of freshwater fishes. The study of the evolutionary
history of freshwater fishes permits to infer theories on the biotic and geological
evolution of a region, which can further be applied to understand processes of
population divergence, speciation and for conservation purposes. In Central Mexico, the
freshwater ecosystems are characterized by their genesis, dynamism, destruction, and
compartmentalization induced by intense geologic activity and climatic changes that
occurred since the early Miocene. In this work we addressed the phylogeography of five
codistributed groups of fishes in Central Mexico (Goodeidae family, Ictalurus, Algansea,
Notropis and Yuriria), and describe the main historical biogeographic patterns of basins
in Central Mexico in order to understand the processes that determine them in relation
to the molecular clock hypothesis, and the geological events that have taken place in the
region since the Miocene. The geological complexity, combined with the climatic history
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of the past 15 million years, gave the freshwater fish biogeographic history a high degree
of complexity, which is characterized by a taxon-pulse dynamic, in which dispersal,
isolation and extinction events occurred in different spatial and temporal scales. Co-
distributed species are not always affected in the same way when a common geological
event determines, for instance, the connection between two water bodies, or the isolation
or fragmentation of the original habitat.

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

Tristan Guttridge!, Samuel Gruber?, Jens Krause!l

TUniversity of Leeds, Leeds, United Kingdom, 2Bimini Biological Field Station, Bimini,
Bahamas

Refuging and Social Behavior of Free-ranging Juvenile Lemon Sharks,
Negaprion brevirostris in a Tropical Lagoon

Group behaviours are widespread in sharks however comparatively little is known
about the interactions between individuals and how these might shape the structure and
organisation of groups. In this study 40 juvenile lemon sharks Negaprion brevirostris were
monitored for a period of 24 months in two shallow water sites at Bimini, Bahamas.
Sharks were externally marked with colour coded tags that enabled accurate visual
identification of individuals in both solitary and social encounters, such as following,
paralleling and circling. Scan sampling on 84 observation days was completed resulting
in a data base of 8000 records. Group size ranged from 2-11 individuals with some
individuals interacting regularly throughout the 24 month period. Group behaviours
were related to environmental variables and assessed through the use of social network
theory. This network approach provided a quantitative framework enabling the
characterisation of social structure at both the individual and population level.
Associative patterns were investigated for a number of shark attributes such as body
length, sex and relatedness. This study offers an assessment of and insight into the social
life of a predatory shark providing quantitative information on group behaviours of
free-ranging sharks. Further, the application of the latest analysis techniques will enable
these results to be interpreted and evaluated alongside studies of other animal groups.
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928 AES Conservation & Management II, Parlor ABC, Saturday 25 July 2009
Daniel Hal, Dean Grubbs?, Charles Cotton!, John Musick!

1Virginia Institute of Marine Science, Gloucester Point, VA, United States, 2Florida
State University Coastal and Marine Laboratory, St. Teresa, FL, United States

Shark CPUE Trends from Virginia's Atlantic Waters: Trends 1972-2008

In this study we use the Virginia Institute of Marine Science's shark long line survey
data set to examine trends in catch per unit effort (cpue) of common species in the
Virginia portion of the Mid-Atlantic Bight. This survey started in 1972, and continues to
the present day, using the same bottom long line gear throughout. Data from 1972 to
2008 were analyzed with a Generalized Additive Model after being arc-sine root
transformed. The results show that most large shark species in the survey (Carcharhinus
plumbeus, Carcharhinus obscurus, Carcharhinus limbatus, Galeocerdo cuvier, and Carcharias
taurus) have declined significantly in CPUE since the beginning of the survey. One
species, Carcharhinus brevipinna has increased in abundance over the course of the study,
and one species (C. limbatus) has shown clear signs of a recovery. The trends for
management groups as defined by the National Oceanic and Atmospheric
Administration also are significant, showing drastic declines early in the study. Only for
a small species of shark, Rhizprionodon terraenovae, is the trend in CPUE equivocal over
the course of this study. The most likely cause of the declines shown in this study is
fishing mortality, although other factors are discussed.

660 Poster Session I, Exhibit Hall, Friday 24 July 2009
S. Insley Haciski, Jacqueline F. Webb

University of Rhode Island, Kingston, RI, United States

Preliminary Observations on the Development of Leucoraja erinacea (Little
Skate), with Reference to the Mechanosensory Lateral Line System

The development of the elasmobranch lateral line system has been studied in only a few
species, with papers published just twice in the past century, and has not been studied
in detail in batoids. The development of the little skate, Leucoraja erinacea, will be
described as the basis for the study of the development of its lateral line system. Adult
skates were maintained in tanks with recirculating seawater at 15-16°C. Eggs were
candled and embryos were fixed in 10% formalin in PBS over several months (n=32).
Other eggs, laid on known dates, were sampled periodically to begin to generate a
detailed developmental series. Disc width (DW) and tail length scale positively with TL
(n=38). Paired somites and tail bud were visible at 4.5 mm TL (14 days post-deposition
[dpd]). Pharyngeal arches were visible at 9 mm TL (18 dpd). External gills were visible
at 25 mm TL and were resorbed in a 73 mm TL specimen. Hyomandibular and scapular
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lateral line canals were first visible in a 50 mm TL specimen with partially fused pectoral
fins that remain caudal to the mouth until fusion is complete around 62 mm TL. A
cleared and stained hatchling (93 mm TL, day of hatch) revealed what looks like a
complete dorsal and ventral lateral line canal system. Further details of lateral line
development will be studied using histological analysis and SEM to determine
distribution of and ontogenetic trends in neuromast size and shape, and the timing and
pattern of lateral line canal morphogenesis.

30 Poster Session II, Exhibit Hall, Saturday 25 July 2009
Greg Haenel

Elon University, Elon, NC, United States

Effect of Habitat Type on Clutch Size in a Wide Ranging Lizard, Urosaurus
ornatus

Number and size of offspring are key ecological and evolutionary traits directly
impacting both population growth and individual fitness. Optimality models predict
that if selection acts to optimize offspring size, variation in total reproductive investment
will be expressed largely through changes in offspring number. Variation in resource
environment should therefore, manifest itself in part through differences in clutch size.
This study compared clutch sizes among arboreal and saxicolous populations of Tree
lizards, Urosaurus ornatus, to test how these different environments impact clutch size.
Tree lizards should find greater ranges of microclimate and greater insect abundance
among the leaves of trees as opposed to the more exposed rock surfaces, allowing
greater allocation of resources to egg production. Clutch size was measured in 14
populations as part of a larger study (n=30 arboreal and n=36 saxicolous). Body
condition (residuals of mass regressed on SVL) was significantly higher for male
arboreal lizards. Clutch size varied significantly among populations. Females living on
trees had significantly larger clutch sizes for a given body size than those living on
rocks. In fact, average clutch size of arboreal females was larger than those living on
rocks (mean number of eggs = 8.2 and 6.4 respectively) even though arboreal females
did not tend to have greater overall SVLs. Habitat type plays an important role in clutch
size variation among populations of Tree lizards. As tree distributions shifted due to
past climate change, Tree lizard habitat use may have also changed impacting local
lizard population growth through clutch size.
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492 Turtle & Tortoise Symposium, Grand Ballroom II, Sunday 26 July 2009

Bridgette E. Hagerty!, Kenneth E. Nussear?, Todd C. Esque?, C. Richard Tracy!

IUniversity of Nevada, Reno, Reno, NV, United States, LS. Geological Survey,
Henderson, NV, United States

A Landscape Genetic Approach to Identifying Connectivity for the Mojave
Desert Tortoise

Increasingly, changes in land-use and urbanization are fragmenting habitat for species,
pushing landscape connectivity to the forefront of research in conservation biology.
Heterogeneity in landscape features alters how organisms respond to, and move among,
habitat patches. Therefore, a detailed understanding of landscape connectivity is
important to determine the ecological and evolutionary processes leading to population
differentiation. Geographic distance is a significant explanatory variable for genetic
differences within the Mojave population of the desert tortoise. Here, we used a
landscape genetics approach to evaluate deviation from this pattern, and we quantified
landscape connectivity and genetic similarity for Mojave desert tortoises. We compared
four statistical models of suitable habitat that could influence movement of tortoises
through the landscape to a null model of movement of individuals through the habitat
via a straight line. To determine structural connectivity, we used the “least cost path”
and “isolation-by-resistance” models. These two models provide different perspectives
on landscape connectivity; however, both models supported the hypothesis that
topography can be more influential in shaping patterns of gene flow than geographic
distance for tortoises. Life history characteristics of the desert tortoise influence gene
flow, resulting in substantial time lags in the visible genetic patterns. Therefore, we
could not detect the effects of habitat fragmentation using population genetics.
Nevertheless, major highways and urban sprawl have ablated a majority of the habitat
corridors potentially used by desert tortoises. We recommend management actions that
are sensitive to the positive effects of restoring historic levels of gene flow among desert
tortoise subpopulations.
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646 SSAR SEIBERT ECOLOGY AWARD, Galleria North, Thursday 23 July
2009

Travis Hagey!, Jonathan Losos?, Luke Harmon!

University of Idaho, Moscow, ID, United States, 2Harvard University, Museum of
Comparative Zoology, Cambridge, MA, United States

Cruise Foraging of Invasive Chameleon (Chamaeleo jacksonii xantholophus) in
Hawai'i

We quantified the foraging behavior of the Jackson's chameleon (Chamaeleo jacksonii
xantholophus), an invasive insectivorous lizard species in Hawai'i. Using video taken in
the field, we measured chameleon foraging behavior, focusing on percent time moving,
moves per minute, and movement speeds. Our results supported previous findings that
chameleons are "cruise foragers" (sensu Butler, 2005), a foraging behavior unlike almost
all other species of lizards.

494 SSAR SEIBERT PHYSIOLOGY AWARD, Galleria North, Friday 24 July
2009

Margaret Haines, C. Tristan Stayton

Bucknell University, Lewisburg, PA, United States

The Effect of Tail Length on Swimming Performance in the Dusky
Salamander (Desmognathus fuscus): An Experimental Manipulation

Salamanders swim away from predators by undulating their tail and body. While the
tail is visibly involved in aquatic locomotion, it is unclear what aspects of tail
morphology are related to increased swimming performance. In addition to natural
interspecific variation in tail length, individual salamanders may exhibit variation in tail
length due to autotomy. Furthermore, tissue sampling in salamanders often involves tail
clipping. Since tail length is variable over a salamander's lifetime, it is important to
understand how tail length influences swimming performance in this species. We
investigated the effect of tail length on maximum burst speed in 20 Desmognathus fuscus.
Next, we removed a portion of the tail in half of the individuals and burst speed was
measured immediately after clipping, 4 weeks later, and 12 weeks later. Prior to any
experimental manipulation, those with relatively longer tails did not swim faster than
those with shorter tails. When an average of 39% of the tail was removed, salamanders
did not show a significant change in swim speed. This is consistent with previous work
on lizards, which demonstrate that partial tail loss does not influence locomotor
performance. Because burst speed is independent of tail length, we suggest that tail
length is related to other aspects of survival.
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769 Fish Systematics I, Grand Ballroom II, Thursday 23 July 2009; ASTH
STOYE AWARD GENERAL ICHTHYOLOGY

Dominik Halas

University of Minnesota, St. Paul, MIN, United States

A Multi-Gene Phylogeny of the Notropis rubellus species group: Patterns of
Diversification in the Central Highlands of North America

The Central Highlands of North America (the Appalachian, Ozark, and Ouachita
Mountains) have a complex biogeographical history, which has caused the region to
have the highest diversity level of freshwater fishes outside of the tropics.
Reconstructing this biogeographical history requires multiple well-supported
phylogenies of widespread taxa. The Notropis rubellus species group is one such taxon,
with a disjunct distribution in unglaciated regions of the Central Highlands and
glaciated regions of the Central Lowlands. The group was once considered to be a single
widespread species, but cytochrome b evidence revealed within it the presence of seven
distinct species. The relationships among these species contain valuable information on
the biogeographical history of the Central Highlands; however, basal relationships
among them are poorly resolved. To obtain a better estimate of the relationships among
the species, I have sequenced the first intron of the ribosomal S7 protein in multiple
individuals from each clade. A phylogeny based on the S7 data shows considerable
geographic structure. Several of the clades recovered from cytochrome b are also well-
supported by S7; however, not all species identified using cytochrome b data form
monophyletic groups in the S7 phylogeny, and the relationships among clades in the S7
data also differ. The variation between S7 and cytochrome b suggests that additional
nuclear loci must be sequenced to fully resolve the basal relationships of the Notropis
rubellus species group, and to determine the processes which have led to its spread and
diversification throughout eastern North America.
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387 Herp Conservation II , Grand Ballroom II, Monday 27 July 2009

oshua Hale!, Geoffrey Heard?, Michael Kearney?, Jane Melville!

IMuseum Victoria, Melbourne, Victoria, Australia, ?University of Melbourne,
Melbourne, Victoria, Australia, 3La Trobe University, Melbourne, Victoria, Australia

Population Genetics of the Growling Grass Frog, Litoria raniformis, in an
Altered Landscape in South-eastern Australia

As habitat destruction and fragmentation has been implicated in many frog declines and
extinctions worldwide, it is important that we understand how populations respond to
these changes. This is of particular importance in urban environments where there may
be a variety of different dispersal barriers. In this study, we have investigated the
impact of human induced habitat fragmentation on the population genetic structure of
the Growling Grass Frog, Litoria raniformis. Over the last 20 years, L. raniformis, has
suffered significant declines in abundance and distribution throughout its range in
south-eastern Australia, and is currently listed by the IUCN as endangered. The precise
cause of this decline is unknown, however habitat fragmentation and destruction is
likely to have been an important contributor. Population genetic structure was assessed
from 12 ponds within the Merri Creek, which runs through the suburbs of Melbourne,
using approximately 600bp of the mitochondrial gene COI, and 11 microsatellite loci.
Relatively low levels of mtDNA haplotype diversity were observed throughout the
Merri Creek. Gene flow was high between close populations (less than 1km), but
restricted over longer distances. Further, urban and industrial development formed a
significant barrier to dispersal. Understanding population genetic structure is
essential for informing and directing conservation strategies for this iconic but under-
studied endangered species.

366 Poster Session III, Exhibit Hall, Sunday 26 July 2009
Kathryn Halel, Ross Alford?, Lin Schwarzkopf?

IEastern Illinois University, Charleston, IL, United States, 2James Cook University,
Townsville, QLD, Australia

Long-term Monitoring of Herpetofaunal Richness at Moorrinya National Park,
Queensland, Australia

Documenting amphibian and reptilian diversity in protected habitats is necessary to
guide management practices aimed at conserving these species. Long-term monitoring
efforts can also reveal shifts in species richness within a habitat, such as might occur
following colonization by non-native species. We surveyed the anurans and squamates
at sites representing each of five habitat types within Moorrinya National Park (MNP),

257



Queensland. Surveys encompassed at least 1 week of each of 12 years at six sites, always
in late autumn. Visual encounter surveys, pitfall trapping, and spotlighting were
conducted at each site. A total of 63 species were sampled, of which 11 were frogs, 11
were snakes, and 41 were lizards. Scincidae was the dominant taxon overall, comprising
over 26% of species. The majority skinks were in the genus Ctenotus. Pythons (Aspidites
sp.) were the most common snakes observed, but snake richness was highest within
Elapidae. Among anurans, Litoria was represented by the most species, whereas
Opisthodon (Limnodynastes) was observed most consistently across all years. The
frequency of capturing reptiles was greater than that for amphibians. Although cane
toads (Bufo marinus) were present in 8 of 12 years at MNP, they were observed in only
one of the last five years of our study, indicating that this invasive species experiences
periodic population declines in this habitat. Monitoring efforts at MNP should be
expanded to understand the population dynamics of this species, and its possible
impacts on other species within the amphibian and reptile communities at this site.

219 Snake Conservation, Pavilion West, Monday 27 July 2009

Brian Halstead, Glenn Wylie, Peter Coates, Michael Casazza

U.S. Geological Survey, Dixon, CA, United States

Factor Analysis as a Tool for Conserving the Giant Gartersnake

Resource managers often have little information regarding the habitat requirements and
distribution of rare species. Factor analysis-based habitat suitability models can describe
the ecological niche of a species and identify locations where these conditions occur on
the landscape using existing occurrence data. We evaluated the use of factor analyses to
assess habitats suitable for Thamnophis gigas (the Giant Gartersnake), a rare, threatened
species precinctive to the Central Valley of California, and to map the locations of
suitable habitat in the Sacramento Valley. Factor analyses indicated that the niche of T.
gigas is composed of low elevation sites near wetlands, canals, and rice agriculture. In
the Sacramento Valley, these sites are restricted to the central and southern portions of
the valley. Based upon the results of the factor analyses, recovery planning for T. gigas
will require an on-the-ground assessment of the current distribution and abundance of
T. gigas, maintaining the few remaining natural wetlands and the practice of rice
agriculture in the Sacramento Valley, and studying the effects of land use changes on T.
gigas populations. Factor analyses are well suited for assisting with conservation
planning for rare species about which little is known.
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715 HERPETOLOGISTS’ LEAGUE GRADUATE RESEARCH AWARD II,
Galleria North, Sunday 26 July 2009

Paul Hampton

University of Louisiana at Lafayette, Lafayette, LA, United States
Interspecific Prey and Predator Feeding Performance in Natricines

An organism's feeding performance can have profound consequences on its ecology,
behavior, and fitness. Feeding performance is dependent upon morphological and
behavioral modifications of both predator and prey which can influence the costs
required for successful consumption of prey. Although several studies have
investigated feeding performance, few have involved both interspecific prey and
predator comparisons. I am interested in the relationship between predator and prey
morphologies and prey handling performance in natricines. Specifically, I am
measuring the size and shape of predators and their prey, fish and frogs, and how these
variables influence prey handling time and number of pterygoid walks. Preliminary
results suggest differences in handling performance between prey species with frogs
showing a higher cost of handling. Handling costs also appear to differ among predator
species which is likely attributable to differences in feeding morphology. These results
suggest that prey selection is correlated with feeding morphology and performance in
natricines.

708 Poster Session II, Exhibit Hall, Saturday 25 July 2009

Paul Hampton, Brad Moon

University of Louisiana at Lafayette, Lafayette, LA, United States

Does Prey Envenomation Improve Digestive Performance in Agkistrodon
piscivorus?

Pitviper venom is a combination of neurotoxins and proteolytic enzymes. It has been
hypothesized that the tissue-destroying qualities of crotaline venom have evolved to
enhance the digestion of large prey in cool environments, in which ingested prey may
putrefy and kill the predator before digestion is completed. The results of previous
experiments intended to test this hypothesis have been contradictory and inconclusive.
Recently, a thorough study found no effects of venom on specific dynamic action or gut
passage time. In the experiment relatively small prey were provided as meals with
ambient temperature equal to or above preferred activity temperature for the species.
When large prey are consumed and ambient temperatures are sub-optimal venom may
significantly enhance prey digestion. We are studying the effects of pitviper venom on
the post-prandial metabolic rate and gut passage time in cottonmouth snakes
(Agkistrodon piscivorus) provided large meals at sub-optimal temperatures. Specifically,
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we are measuring post-prandial oxygen consumption by the snakes after they have
eaten rats injected with reconstituted lyophilized A. piscivorus venom (experimental
animals) or injected with saline solution (control animals). Preliminary results suggest
that envenomated prey are digested faster and may elicit a lower cost of digestion
(specific dynamic action) than prey that are not envenomated.

939 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Corey Handelsman, Sarah Fitzpatrick, Julian Torres Dowdall, Lisa Angeloni,
Cameron Ghalambor

Colorado State University, Fort Collins, CO, United States

Morphological Responses to the Removal of Predation in the Trinidadian
Guppy (Poecilia reticulata)

Spatial and temporal variation in predatory regimes is thought to be a mechanism of
adaptive evolution and has been shown to yield predictable and repeatable phenotypes
among populations. We hypothesized that local adaptation to either a low or high
predation habitat would drive morphological divergence in the Trinidadian Guppy
(Poecilia reticulata), representing fitness trade-offs between the respective environments.
Thus, if the predator regime were altered, we would expect a phenotypic response based
on a priori predictions of guppy morphology observed in wild populations that differ in
predatory environments. We tested this hypothesis by marking and introducing the
offspring of wild P. reticulata from high predation streams into two low predation
streams in the Guanapo drainage in the Northern Range Mountains of Trinidad. Mark-
recapture sampling was conducted monthly to assess changes in morphology, juvenile
recruitment, and survivorship. Recaptured fish from the introduction sites were
photographed each month and digitized at 14 homologous landmarks to quantify lateral
body morphology. Superimposed landmark configurations were used to calculate
geometric shape variables and depict the source of shape variation among individuals.
Compared to the founding population, subsequent recruits exhibited an increase in
overall and head size, a shortened caudal peduncle, eye shift dorsally, and mouth shift
ventrally. These results largely match our a priori predictions of body morphology that
have been observed in low-predation fish, and suggest the predatory regime mediates
divergent natural selection in P. reticulata.
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935 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009

Corey Handelsman, Julian Torres Dowdall, Sarah Fitzpatrick, Cameron
Ghalambor

Colorado State University, Fort Collins, CO, United States

The Shortest Distance Between Two Points: Do Different Approaches to
Geometric Morphometrics Produce Different Results?

Morphology has a long history in evolutionary biology. Prior to molecular advances,
comparative morphology was the foundation of taxonomic classification. In 1917, D’arcy
Thompson developed a methodology for quantifying organismal shape and graphically
depicting shape changes between taxa. The advancement of morphometrics continued
through the 20th century as multivariate statistical models were developed for analyzing
linear measurements used to describe shape. The inception of geometric morphometrics
in the 1990s turned our focus to homologous landmark analysis and revolutionized
morphological methods. Theory and methods were developed for analyzing shape
independently of size. The field of morphometrics has since radiated through most
biological disciplines and the abundance of tools and resources available to
biometricians are unprecedented. While this has undoubtedly increased our
understanding of morphological evolution, we are now faced with the problem of
methodological consistency. Several studies have applied geometric morphometrics to
non-homologous landmarks and produced results that are inconsistent with landmark-
based analyses of conspecifics. Here we applied geometric morphometrics to both
homologous and non-homologous landmarks on the same specimens of Trinidadian
guppies (Poecilia reticulata) from high and low predation populations. The analysis using
homologous landmarks identified individuals by predation regime and was
independent of size. In contrast, the non-homologous approach identified individuals by
size and failed to find significant differences between populations when size was
removed from the model. We suggest that results from geometric morphometric
analyses on non-homologous landmarks be interpreted with caution.

329 Storm Symposium, Pavilion West, Friday 24 July 2009

Charles Hanifin

Stanford University, Stanford, CA, United States

Of Channels and Coevolution: Tetrodotoxin(TTX) Toxicity in the
Salamandridae

Tetrodotoxin (TTX) plays an important antipredator role in the family Salamandridae. It
is central to the coevolutionary arms-race between newts of the genus Taricha and garter
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snake predators (genus: Thamnophis). TTX is present in other Eurasian “true” newts (e.g.
Triturus, and Cynops) but the evolutionary history of TTX toxicity in salamandrid
amphibians is unknown. Because TTX-bearing newts must also be resistant to TTX,
information about TTX resistance in newts can shed light of the evolution of TTX
toxicity in these taxa. Here I report the likely evolutionary history of a genetic and
physiological mechanism that partially explains TTX resistance in newts. Taricha muscle
fibers are highly resistant to TTX. This resistance results from amino-acid substitutions
in the TTX binding site of the newt skeletal muscle voltage-gated sodium channel (Nay
1.4). These changes are present in all of the known TTX bearing salamandrid genera:
Taricha, Cynops, Notophthalmus, and Triturus. These changes are also present in a non
TTX-bearing species Pachytriton labiatus closely related to Cynops. These results suggest
that TTX resistance (and thus toxicity) arose once in the Salamandridae and this TTX-
bearing phenotype may be an ancient feature (~ 69 MYA) of this group. Examination of
muscle and/or voltage-gated sodium channel genes from 5 other species of salamanders
indicates that basal salamandrid lineages (e.g. Tylototriton and Salamandra) posses
moderate levels of TTX resistance as well as amino-acid substitutions shared with TTX-
bearing newts. These results suggest that early Salamandrids may have either possessed
TTX or were preadapted for the TTX-bearing phenotype.

135 Poster Session III, Exhibit Hall, Sunday 26 July 2009; ASIH STORER
HERPETOLOGY AWARD

Leigh Anne Harden

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

Diamondback Terrapin (Malaclemys terrapin) Habitat utilization in a North
Carolina Salt Marsh: Assessment of Overlap with Blue Crab Fisheries

Diamondback terrapins (Malaclemys terrapin) inhabit brackish water marshes along the
east and gulf coasts of North America. For over a decade, scientists have been
documenting local terrapin population declines and evidence suggests that fisheries-
related mortalities due to crab pot bycatch may be a major cause of this decline. The 2004
North Carolina Blue Crab Fishery Management Plan states that data on terrapin
population distribution and habitat utilization is necessary in order to design effective
regulations to minimize interactions between terrapins and crab pots. The primary goal
of our study was to use telemetry and remote monitoring to assess the potential for
spatial and temporal overlap between terrapin habitat and crab fishing efforts in
southeastern North Carolina. From June 2008 to June 2009, we used radio telemetry to
track the movements and activity patterns of 29 terrapins in Middle and Masonboro
Sounds, NC. We also documented location of commercial crab fishing gear in these
regions during the same time frame. These waters serve as important habitat for both
terrapins and blue crabs and there have been reports of incidental captures and
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mortalities of terrapins in crab pots set in these regions. In conjunction with radio
telemetry, we used micro-dataloggers to continuously monitor carapace temperatures of
17 terrapins, as well as environmental temperatures (water, surface mud, and deep
mud). Temperature recordings provided detailed information on daily and seasonal
patterns of habitat utilization. Initial results indicate that potential for overlap appears to
be site-specific in shallow waters near shore during spring and summer.

597 Catfish Symposium, Grand Ballroom I, Friday 24 July 2009
Michael Hardman!, John Sullivan?, John Lundberg?

TFinnish Museum of Natural History, Helsinki, Finland, 2The Academy of Natural
Sciences in Philadelphia, Philadelphia, PA 19103, United States

Claroteid Catfishes of the Congo Basin

Claroteid catfishes are a poorly known but important component of the Congo
ichthyofauna. Inadequate diagnoses and a confused taxonomy have limited the extent to
which this clade has been available to biodiversity and evolutionary studies. With
support from the All Catfish Species Inventory, a revision of the group has identified 23
species in the Congo basin (excluding Lake Tanganyika) according to external
characters, counts and proportional metrics obtained from museum specimens. Twenty-
one of the 23 claroteid species are endemic to the Congo basin. Congo claroteids display
a diversity of zoogeographic patterns. Some patterns are consistent with those of other
clades and point to general phenomena such as vicariance in response to landscape
evolution. Other patterns are taxon-specific and appeal to more subtle explanations.
These patterns and their possible causes will be discussed in light of historical,
geographic and phenotypic factors as well as the results of a preliminary nucleotide
sequence analysis.

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

Jonathan Hare

NOAA NMFS NEFSC, Narragansett, RI, United States

Population Connectivity and Temperate Nursery Habitats: Are Estuaries and
Seagrasses So Special?

Many temperate species exemplify the classic migration triangle, with adults migrating
to spawn and late-larvae and juveniles using distinct, nearshore habitats. Owing to their
widespread use, these habitats are deemed essential to population connectivity - defined
as the successful movement of individuals from spawning to reproduction through life
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history stages and habitats. However, one could argue that this emphasis on nearshore
habitats results, in part, on proximity and ease of study. Based on a recent list of fishes of
the Western North Atlantic Ocean (Fahay 2007), the relative importance of nearshore
nurseries will be assessed for the entire fauna, shelf components of the fauna, and
managed species only. Comparisons with similar information from tropical regions will
examine whether phylogenetic differences between faunal composition and nearshore
habitat use contribute to differences between tropical and temperate regions. Finally,
physical characteristics of nearshore habitats will be compared between temperature
and tropical regions to evaluate whether differences in environmental forcing contribute
to differences or similarities in population connectivity.

59 Herp Reproduction & Behavior, Broadway 1&2, Friday 24 July 2009
Kelly Hare, Alison Cree
University of Otago, Dunedin, Otago, New Zealand

Changing Environmental Temperatures vs. Changing Weather and Whether it
Matters for Viviparous Lizards

The potential impacts of changing global temperatures on the embryonic development
and subsequent phenotype of reptiles are significant research topics. In addition to
rising temperatures, changes in local weather patterns are also predicted. For example,
in the next 100 y summer temperatures are predicted to rise (+1-1.5°C) and rainfall and
cloud cover increase (+5-10%) in south-eastern New Zealand (Otago). We measured the
phenotypic consequences of an increase or reduction in basking availability to offspring
of the non-threatened McCann's skink (Oligosoma maccanni) from Otago. During
gestation pregnant O. maccanni were exposed to 'average/normal' (40 h), low (28 h) and
high (56 h) availability of basking per week. Pregnancy success was reduced for females
from the low basking regime. Female offspring from the 'mormal' and high basking
regimes grew faster, attaining a longer length by three months of age. At birth, sprint
speed was faster for male offspring from the normal' and low basking regimes, but by
three months of age no difference occurred among all individuals. These data suggest
that optimal production of female offspring, with faster growth and subsequent earlier
maturity, occurs at 40+ h of available basking per week. The predicted increased rainfall
and cloud-cover in Otago over the next 100 y may reduce basking availability for
pregnant females, limiting the number of offspring produced and lengthening time till
maturity. To further explore the potential impacts of global climate change, studies
combining increased temperatures with reduced basking availability (and potentially
increased moisture) would be useful.
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897 Fish Genetics II, Parlor ABC, Monday 27 July 2009

John Hargrove!l, Daryl Parkyn!, James Austin!, Debra Murie!, Amanda
Demopoulos?

IUniversity of Florida, Gainesville,FL, United States, 2U.S. Geological Survey Florida
Integrated Science Center, Gainesville,FL, United States

Using Polymerase Chain Reaction to Aid Visual Analysis of French Grunt
Stomach Contents

Stomach contents are commonly examined to investigate trophic interactions of fish
communities and their environments. Despite the utility of these studies, there are
intrinsic limitations that make reliable identification of consumed prey problematic.
Physical structures of fish such as pharyngeal teeth allow predators to macerate prey
items beyond recognition and differential rates of digestion affect how long an organism
resides in the stomach. The diets of French grunt (Haemulon flavolineatum) were
examined because of their ecological significance within the Caribbean coral reef
environment; however, difficulties in prey identification were encountered because this
species possess pharyngeal teeth and forage primarily on soft-bodied prey items such as
polychaete and sipunculid worms. We are supplementing visual identification of
stomach contents using the polymerase chain reaction (PCR) to amplify fragments of the
mitochondrial DNA (mtDNA) cytochrome oxidase 1 (CO1) gene region from prey tissue
recovered from stomachs of French grunt. The supplemental identification of prey items
is accomplished using a barcoding approach, where a standardized gene region from
prey DNA is compared to those of known organisms using Basic Local Alignment
Search Tool (BLAST), testing for sequence similarity in major genetic databases (BOLD,
GenBank, EMBL, etc.).

668 Lizard Ecology, Pavilion East, Friday 24 July 2009; ASIH STOYE AWARD
GENERAL HERPETOLOGY

Alexis Harrison

Harvard University, Cambridge, MA, United States

Niche Conservatism and Convergence in Anolis lizards and Eleutherodactylus
Frogs of Puerto Rico and Jamaica

A fundamental question in the study of niche evolution is whether different groups
exhibit similar patterns of niche diversification and niche use. The climatic niche, the set
of climatic conditions that permits a species to persist in an area, provides a good
opportunity to study niche evolution because it can be rapidly estimated for a broad
array of species using species distribution modeling. I estimated the climatic niche for 39
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species of the lizard genus Anolis and the frog genus Eleutherodactylus from Puerto Rico
and Jamaica, and examined niche similarity for all pairs of species. I tested three
evolutionary hypotheses that might explain niche similarity between the two groups:
niche conservatism, shared geographic history, and/or shared habitat specialization.
Niche similarity among Anolis and Eleutherodactylus was not explained by niche
conservatism, but was explained by shared geographic history and shared habitat
specialization.

672 Poster Session I, Exhibit Hall, Friday 24 July 2009; ASTH STORER
HERPETOLOGY AWARD

Alexis Harrison

Harvard University, Cambridge, MA, United States

The Dewlap, Body Size, and Male Reproductive Success in Anolis carolinensis
and Anolis sagrei

Competition between male Anolis lizards for territories and mates is intense; therefore
selection on traits affecting the outcome of competition should be strong. In Anolis, such
traits may include body size and condition, and the size and color of the dewlap, a
colorful flap of throat skin that is held erect during courtship and territorial defense. I
tested the hypothesis that these traits affect male competition in a single Florida
population of A. carolinensis and A. sagrei using three parameters that reflect male
competitive success: territory size, number of females in a territory, and number of
offspring. I present results that relate these parameters to male body size, condition, and
dewlap characteristics.

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

Elizabeth Harrison, Jerome Lorenz, Joel Trexler

Florida International University, Miami, FL, United States

The Invasive Cichlasoma urophthalmus (Mayan cichlid) in the Florida
Everglades

The Mayan cichlid (Cichlasoma urophthalmus), which is endemic to Central America, was
tirst recorded within the Everglades National Park in 1983. The impact of this species on
native biota has not been well quantified but recent observational data has suggested
that Mayan cichlids negatively impact native fish species through predation. This
research will examine the effect of Mayan cichlids on native fish populations from 1991
to 2006. Fish community data from throw traps and drop traps were collected and
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analyzed from three estuarine sites and one impounded site within the Everglades
(Taylor River, Joe Bay, Highway Creek and Barnes Sound respectively). These sites
range in salinity from 0 - 49ppt and were sampled eight months per year from 1990 to
2006. Analysis of similarity (ANOSIM) and nonmetric multi-dimensional scaling
(NMDS) plots showed that the four sites differed significantly in the years sampled
(p<0.01). Hydrological years and habitats sampled also differed significantly. SIMPER
analysis showed that Mayan cichlids contributed substantially to the differences among
sites. Analysis of the axes from NMDS showed that several native fish species were
negatively correlated with Mayan cichlid relative abundance. Mayan cichlid density had
a significant negative effect on densities of native fish.

1006 Herp Conservation II , Grand Ballroom II, Monday 27 July 2009

Kelli Haskett, George Guillen

University of Houston Clear Lake, Environmental Institute of Houston, Houston, TX,
United States

Population Dynamics of Texas Diamondback Terrapin located on Selected
Estuarine Islands within Galveston Bay, Texas

The status of the Texas diamondback terrapin, Malaclemys terrapin littoralis, is unknown
but believed to be depressed. This is the only turtle species to live exclusively in
brackish water. Terrapin are top-level predators that regulate coastal wetland food
webs. Their numbers have been declining since the late 1800's when commercial
harvesting occurred. Their numbers may still be declining due to crabbing by-catch,
pollution, illegal harvest, and habitat loss. The species is considered endangered in
many states and a "species of concern" in Texas. Consequently it is essential to know if
the population of Texas diamondback terrapins is sufficiently large and will remain
viable under current levels of environmental disturbances. The primary objective of our
study was to determine current terrapin in portions of the Galveston Bay system. The
geographic focus of our study was an area where terrapin have been previously
observed in West Bay. The study was primarily conducted during 2008. Traps, land
surveys and mark recapture methods were used to monitor terrapin populations. A
total of 129 individual terrapin were caught on North and South Deer Islands. Previous
studies by Hogan (2002) using only traps reported 135 terrapin in the same vicinity.
There were slightly more males than females captured during our study. Future
research is needed in other portions of the Texas to attain a more comprehensive
assessment of the status of this species.
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955 Fish Morphology & Physiology, Galleria South, Monday 27 July 2009
Elizabeth Hassell, Mark Belk, Eric Billman

Brigham Young University, Provo, UT, United States

Male and Female Brachyraphis rhabdophora Show Different Ontogenetic
Morphological Responses to Predator Regime

Morphological adaptation to variation in the environment has been documented
numerous times in fishes; however, the ontogeny of morphological variation is not well
understood. We characterized body shape in ordered size classes of the livebearing fish
Brachyraphis rhabdophora from multiple populations to assess how sex, predation
environment, and size (i.e., immature and mature size classes) affect shape variation.
Male morphologies differ between predator regimes but follow parallel trajectories from
immature to mature size classes. Immature females exhibit morphologically distinct
forms based on predator regime, but ontogenetic trajectories converge over time such
that shape of mature females do not differ between predator and non-predator
environments. We suggest that although predation regime affects shape in both sexes,
pregnancy may act as a constraint on shape of mature females.

738 Herp Conservation II,, Grand Ballroom II, Monday 27 July 2009

Stacie Hathaway, Robert Fisher

WERC - San Diego Field Station USGS, San Diego, CA, United States

Assessment of the Terrestrial Herpetofauna of Palmyra Atoll, Line Islands

The Line Islands are poorly studied herpetologically. Palmyra Atoll is the northernmost
and smallest vegetated landmass in this island chain. We reviewed the literature and
museum records for Line Islands herpetofauna and examined the majority of specimens
collected from Palmyra Atoll. We systematically conducted diurnal and nocturnal
surveys for herpetofauna from 2006 to 2008. These surveys were undertaken to develop
a current baseline for the diversity and distribution of herpetofauna. A rat removal
project has been proposed for the near future and because this potential management
action might change the dynamics of any species present, these baseline data are
important for monitoring impacts. We did not detect Bufo marinus, a non-native species,
recorded in 1960's museum records from Palmyra Atoll. We detected three gecko species
recorded in museum records including one native species (Lepidodactylus n. sp.), one
early introduction (Lepidodactylus lugubris) probably associated with World War II
developments on the atoll, and one recent introduction (Hemidactylus frenatus; earliest
record 2002). The native species was detected on eastern and southern islets of the atoll
and the two islets in the central lagoon but not on the northern or western islets. The
mourning gecko (L. lugubris), a parthenogenic species, is represented by many different
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clone types. This species was widespread across the atoll but it appears that different
clones may have different islet distributions. The recent invader, the house gecko (H.
frenatus), was found only to occur on northern islets (with highest densities around the
urban core) and on the closest lagoon islet.

315 SSAR SEIBERT PHYSIOLOGY AWARD, Galleria North, Friday 24 July
2009

Sarah Havens, Anne Maglia

Missouri University of Science and Technology, Rolla, MO, United States

Small Frog, Big World: The Developmental Patterns of a Miniature Species,
Acris blanchardi and Their Implications

Blanchard's cricket frog (Acris blanchardi), a North American hylid, is of ecological and
evolutionary importance because of its miniature body size and range-wide population
declines/extirpations. In addition to unique post-metamorphic developmental patterns
that include some common elements never ossifying; the species has a short life span.
Skeletal malformations and asymmetries also have been observed in higher numbers
relative to other hylids. Decline and/or malformations may be linked to its short life
history and developmental patterns. Herein, we examined A. blanchardi development
relative to that of other hylids including Hyla chrysoscelis, Pseudacris crucifer and
Pseudacris ocularis, and include qualitative descriptions, and comparisons of timing and
sequences of ossification events and geometric and linear morphometric analyses of the
larval cranium and postcranial elements. We outline variations in ossification sequences
and relative size of chondrocranial elements, and discuss the implications of our
findings relative to miniaturization, hylid evolution, malformations and population
declines.

950 Herp Conservation II , Grand Ballroom II, Monday 27 July 2009
Virgil C. Hawkes

LGL Limited Environmental Research Associates, Sidney, BC, Canada

Mapping of Critical Habitat for the Oregon Spotted Frog (Rana pretiosa) in
British Columbia, Canada

The Oregon Spotted (Rana pretiosa) is critically endangered in Canada and only several
extant populations remain, all of which occur in southwestern British Columbia. At least
one of the populations is at risk of becoming extirpated despite captive rearing and
habitat mitigation efforts. The Species at Risk Act, which is Canada's equivalent of the
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US Endangered Species Act, lays out a process for the recovery of critically endangered
species. Included in this process is the establishment of a Recovery Team that is tasked
with developing a Recovery Strategy. Part of species recovery includes the identification
and mapping of critical habitat at known or historically occupied sites. The Species at
Risk Act defines critical habitat as the habitat necessary for the survival or recovery of a
listed endangered, threatened or extirpated species and that is identified as the species'
critical habitat in a recovery strategy or in an action plan for the species. Based on these
criteria, a scientifically-defensible process for delineating critical habitat for the Oregon
Spotted Frog was developed for one population in BC. The delineation of critical habitat
focused on defining habitat units that provide important breeding/oviposition season,
active season, and over-wintering season habitat. A habitat suitability index (HSI) model
approach was paired with a habitat mapping exercise to rate the suitability of a given
habitat type to provide the attributes necessary for Oregon Spotted Frogs to fulfill their
life requisites during a particular season.

376 Fish Phylogeography, Pavilion West, Sunday 26 July 2009; ASIH STOYE
AWARD GENERAL ICHTHYOLOGY

Malorie Haves

Southeastern Louisiana University, Hammond, LA, United States
Phylogeography of Percina nigrofasciata (Percidae)

The family Percidae, the second largest family of freshwater fishes in North America,
includes over 180 species, predominantly composed of darters. Only recently have the
relationships within Percina, the second largest genus of darters, been explored with
DNA sequence data. Percina nigrofasciata possesses one of the largest geographic ranges
within the genus and is widely distributed on the Gulf Coastal Plain. In 1956, a
morphological study by Crawford identified two subspecies within P. nigrofasciata: P.
nigrofasciata nigrofasciata, P. nigrofasciata raneyi, and a zone of intergradation for
populations in the Altamaha and Savannah River system below the fall line. The
existence of multiple morphologically distinctive forms (2 subspecies and a zone of
intergradation) within P. nigrofasciata provides an excellent opportunity to examine the
phylogeographic relationships within this widespread taxon. I investigated genetic
variation within P. nigrofasciata using the cytochrome b gene in order to test Crawford's
morphologically based taxonomic designations. Results failed to recover the
monophyly of Percina nigrofasciata under maximum parsimony and Bayesian analyses,
and two distinct clades of blackbanded darters recovered in our study generally
correspond to the previously identified morphological groupings.
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377 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Malorie Havyes!, Bruce Collettel!

ISoutheastern Louisiana Univesrity, Hammond, LA, United States, 2 NOAA/NMEFS,
Washintgon, DC, United States

Morphology of Percarina and its phylogenetic position in the family Percidae -

The Percidae is composed of ten genera and over 190 species. North America has the
most percids, seven genera and over 175 species while Eurasia has less diversity with six
genera and 14 species. Despite extensive research done on the family, recent hypotheses
of percid relationships have excluded the genus Percarina. The only hypothesized
relationships involving Percarina were precladistic studies by Collette (1963) and Collette
and Banarescu (1965). Percarina has a limited distribution, occurring only in the
northwestern Black Sea basin. Characters described by Wiley (1992) were the basis for
initial investigation but additional characters were added. Phylogenetic analysis was
performed using PAUP* 4.0b10. In both most parsimonious trees, Percidae was
recovered as monophyletic supporting previous investigations. The recovered trees
show Percarina sister to Gymmnocephalus. Percarina possess very strong anal fin spines
similar to the outgroups and Perca and Gymnocephalus. Percarina and Gymnocephalus are
the only genera with preopercular spines although some other genera may have some
preopercular serrations. Percarina is deep-bodied with standard length three times body
depth, similar to Perca and Gymmnocephalus; other genera are shallower-bodied with
standard length five to nine times the body depth. Percarina has a short, stout
interopercle, similar to that of Gymmnocephalus, Perca, and Sander; other genera have a
shallower more elongate interopercle. Percarina is similar to Gymnocephalus and Zingel in
having enlarged foramina along the lower jaw. Percarina, Zingel and some
Gymnocephalus have a reduced posterior ramus of the dentary. Percarina and Sander have
an elongate premaxilla.

654 Poster Session 111, Exhibit Hall, Sunday 26 July 2009

Talon Haynie!, Mark Adams?, Peter Unmack!, Jerald Johnson!

IBrigham Young University, Provo, UT, United States, 2South Australian Museum,
Adelaide, SA, Australia

Phenotypic Plasticity or Hybridization: Meristic and Genetic Variation in the
Australian Fish Species Retropinna semoni along the Murray River

Previous work has shown that meristic counts in Retropinna (Osmeriformes) are lower in

northern areas (warmer) than southern areas (cooler). Here we test three hypotheses
along an upstream downstream gradient: 1) variation is due to phenotypic plasticity as a
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result of different environmental conditions during early development. If temperature is
affecting meristic counts we predict there should be a gradual change from higher to
lower counts as one moves downstream. 2) Previous work found evidence for
hybridization in the lower portion of the Murray River in South Australia with
Retropinna from coastal streams (which have higher meristic counts). We predict that
upstream populations will have similar counts, but in South Australia counts will tend
to be higher on average due to hybridization with southern coastal populations. 3) A
third possibility is that a combination of both hypotheses may be supported, with higher
counts upstream, gradually decreasing until the South Australian border, and then
increasing again. Fish were sampled from eleven localities along the length of the
Murray River (~2,000 km). Dorsal and anal fin ray counts and total vertebrae were
obtained from x-rays from 30 fish per site. Allozyme electrophoresis was conducted on
10 individuals per population using 27 loci. A sharp change in meristic counts was
found around the South Australian border. Similarly, allozyme alleles from coastal
populations were present in the Murray River in South Australia. This evidence
supports the hypothesis that meristic variation is a result of hybridization between
resident Murray River fish and coastal populations.

859 Herp Conservation II , Grand Ballroom II, Monday 27 July 2009
Lisa Hazard

Montclair State University, Montclair, N], United States

Behavioral Aversion of Two New Jersey Amphibian Species to Road Deicers

Winter road deicers (primarily NaCl, but also CaCl2 and other alternatives) may
contaminate local watersheds to levels high enough to potentially impact amphibian
populations. Amphibians that migrate to vernal pools early in the spring, when salt
levels could still be high, may be especially vulnerable. We exposed adult Wood Frogs
(Lithobates sylvaticus), Eastern Newts (Notophthalmus viridescens), and Couch’s Spadefoot
Toads (Scaphiopus couchii, used to validate methods) to salt solutions to determine
whether they could detect and avoid high concentrations of road deicers. Animals were
mildly dehydrated to induce thirst, then placed in a shallow dish containing 0-500 mM
NaCl or CaCl2. Location (in or out of the dish) and behavior (moving, standing, sitting,
or water absorption response) were recorded during a 10-minute trial. Both spadefoot
toads and newts showed behavioral aversion to high salt concentrations. However,
Wood Frogs showed no aversion to either salt, remaining in even 500 mM solutions for
10 minutes despite significant mass loss due to osmotic water loss. Breeding Wood
Frogs may not be capable of evaluating pond salinity, leaving eggs and tadpoles
potentially vulnerable to increased mortality or subtler sublethal effects due to road salt
runoff.
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650 AES Conservation & Management I/AES Age & Growth, Parlor ABC,
Friday 24 July 2009

Fabio Hazin!, Paulo Oliveiral, Felipe Carvalho?, Mariana Rego!, Rui Coelho?,
Andrew Piercy?, George Burgess?

TUniversidade Federal Rural de Pernambuco, Recife, PE/NE, Brazil, 2University of
Florida, Gainesville, FL, United States

By-catch of Crocodile Shark, Pseudocarcharias kamoharai, in the Tuna Pelagic
Longline Fishery in the Southwestern Atlantic Ocean: Abundance,
Distribution, Mortality and Reproductive Parameters

The crocodile shark Pseudocarcharias kamoharai is commonly taken as by-catch by the
swordfish and tuna longline fishery in Brazilian waters of the tropical western Atlantic
Ocean. In this paper, fisheries data recorded by observers on board since 2007 (in a total
of 2,869 longline sets) and reproductive parameters estimated from 490 specimens (313
females, 177 males) caught between February 2005 and September 2007, were presented.
Even though the crocodile shark accounts for less than 1% of the total catch (in number)
of this fishery, it was recorded in 8.1% of the longline sets made and represented 4.2% of
the total shark catch. The crocodile shark does not have a commercial interest to this
tishery, so caught specimens are usually discarded. At-vessel fishing mortality was high
(78.5% of the specimens), with the remainder 21.5% discarded alive. The size at birth
was estimated at 41.5 cm total length (TL) and sampled specimens ranged from 65.5 to
109.0 cm TL for males and from 75.0 to 122.0 cm TL for females. Size at first maturity
(L50) was estimated at 80.0 cm TL for males and 91.6 cm TL for females, and a high
proportion of the specimens sampled were mature (68% of the females and 80% of the
males). Pseudocarcharias kamoharai was recorded over and extensive geographical region
throughout the study area, from latitudes 5°N to 25°S, but it was particularly abundant
in the equatorial region, from 5° N to 5° S.
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112 Fish Conservation I, Parlor ABC, Sunday 26 July 2009

Alex Hearn!, James Ketchum!, Sandra Bessudo?, Randall Arauz3, German Soler?,
Eduardo Espinoza*, Cesar Penaherrera®, Pete Klimley!

TUC Davis, Davis, CA, United States, 2Fundacion Malpelo, Bogota, Colombia,
SPRETOMA, San Jose, Costa Rica, *Galapagos National Park, Galapagos, Ecuador,
5Charles Darwin Foundation, Galapagos, Ecuador
