








SOCIAL STRUCTURE, BEHAVIOR, AND COMMUNICATION

Bottlenose dolphin signature whistles

By Laela S. Sayigh, PhD, University of North
Carolina, Wilmington and Vincent M. Janik, PhD,
University of St. Andrews, Scotland

We are currently working on several avenues of
research relating to individually distinctive signature whistles
of the Sarasota dolphins. First, we are beginning a large scale
effort to create a digital library of all recordings ever made of
the Sarasota dolphins. This library is completely unique, in
that it contains high quality recordings of known individuals,
recorded during brief capture-release events. Many individuals
have been recorded on numerous occasions, thus enabling
researchers to examine issues such as long-term whistle
stability. A digital library will make these data much more widely
accessible to other researchers.

UNCW undergraduate student Charles White
continues to work on an automated classifier for bottlenose
dolphin signature whistles. Currently, his study is focusing
on whistle detection, by comparing the performance of a k-
means clustering approach to that of a feed forward neural
network. While both approaches successfully detected
dolphin signature whistles among noise, the neural network
was more robust in handling irregularities such as whistle tail-
offs and recording dropouts. Results so far provide a reliable
method for autonomously detecting bottlenose dolphin
signature whistles and lay the groundwork for automated
extraction and classification of whistles.

We also use the Sarasota whistle catalogue to
develop technologies for signature whistle identification in
the field. Currently, the only way to identify a signature whistle
is to record an isolated individual. However, animals usually
travel in groups. It would be very useful to be able to recognize
a signature whistle during a boat follow without any previous
information on the animals in the group. For this, we devcloped
a computer method that can categorize dolphin whistles
automatically. It consists of an adaptive resonance theory
neural network that is unsupervised in its learning phase.
This program has been demonstrated to be successful with
small sample sizes. We are now testing its performance with
larger data sets from the Sarasota dolphins to adapt it for field
work use.

We also are continuing our playback studies, which
are designed to determine the cues that dolphins use in
recognizing signature whistles of other individuals. As
described in last year’s newsletter, experiments conducted in
2003-2004 showed that dolphins are capable of recognizing
synthetic signature whistle contours, suggesting that contour
is the most important feature of the whistle for individual
recognition (Janik et al. in prep). However, these experiments
did not rule out the possibility that dolphins use both contour
and voice cues to recognize individuals. Thus, our current
experiments are looking at whether dolphins are capable of
discriminating among natural non-signature whistles. If they
are capable of discriminating among these whistles, which are
highly variable in contour, then they must be using voice

cues for this recognition. Preliminary analysis of ten playbacks
showed no difference in responses to non-signature whistles
of kin vs. non-kin. These preliminary results suggest that voice
cues are not used by dolphins to identify whistles of other
individuals. This work is currently being funded by a Protect
Wild Dolphins Grant to L. Sayigh and R. Wells from the Harbor
Branch Oceanographic Institute, and a Royal Society
University Research Fellowship from the UK to V. M. Janik,
with additional support from Dolphin Quest and Disney’s
Animal Programs.

Whistles as potential indicators of stress in
bottlenose dolphins

By H. Carter Esch, MSc student and Laela S.
Sayigh, PhD, University of North Carolina,
Wilmington

The welfare of an organism, or the state of an animal
in relation to how it attempts to cope with its environment, is
often related to the stress that it experiences (Broom and
Johnson 1993). The diversity and limited observation of stress
responses among marine mammals makes it difficult to develop
a comprehensive diagnostic protocol. Typically, stress
hormone profiles are produced from blood samples drawn from
restrained animals (stranded, temporary capture-release).
Behavioral measures are becoming an increasingly valuable
component in the evaluation of mental and physical state,
particularly when used in combination with quantitative
physiological measurements (Frohoff et al. 2004). A systematic
methodology for identifying and interpreting behavioral
symptoms of stress does not exist for marine mammals. One
potential approach might include acoustic monitoring of
vocalization rates. Marler etal. (1992) found that the intensity
and structure of vocalizations may vary throughout a period
of separation, and that these changes may reflect an altered
motivational state. The current project is designed to quantify
vocal rates and whistle parameters (maximum and minimum
frequency, number of loops, and loop duration) of bottlenose
dolphins in a variety of contexts. We predict that (a) whistle
rates and number of loops will be greater at the beginning of a
capture-release session than at the end; (b) whistle rates and
number of loops will be greater during an individual’s first
capture-release session than during later capture-release
sessions; (c) whistle rates and number of loops will be greater
when a mother is caught with a dependent calf than without a
dependent calf; and (d) whistle rate and number of loops will
be greater during capture-release than in normal, free-ranging
conditions. Selected recordings made during brief capture-
release events near Sarasota, FL (from 1975-2005) were
analyzed using Avisoft sound analysis software. Vocal rates
were calculated and whistle parameter measurements were
measured for at least 20 whistles from each dolphin; sample
size was hypothesis dependent.

Preliminary results indicate that, within a single
capture-release session, vocal rates appear to be correlated
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HEALTH AND PHYSIOLOGY

Health assessment projects in Sarasota Bay and
St. Joseph Bay, Florida
Randall S. Wells, PhD

Starting in 1987, the SDRP pioneered a program of health
assessment of free-ranging bottlenose dolphins in an effort to be
pro-active in understanding health threats to dolphins, providing
an alternative to the previous approach of recovery and examination
of beach-cast carcasses. This approach continues to evolve, and
subsequent programs in Texas, along the mid-Atlantic coast, and
in the Indian and Banana River system of Florida have built upon
the model we developed. Our capture-release health assessment
program in Sarasota Bay now involves more than 25 different
concurrent projects (many of them summarized below), and
collaborating scientists and veterinarians from around the world.
In our attempt to understand the seasonal variations in distribution
and effects of environmental contaminants in dolphins (related to
seasonal blubber dynamics), we conducted winter and summer
sessions in 2005. During February we captured, sampled, and
released nine dolphins, and then ten more during June. Of these
19 dolphins, 10 were first-time samplings, including two young
orphans.

Another health assessment project was conducted during
April 2005, in the Florida panhandle near St. Joseph Bay. NOAA
Fisheries contracted with us to help evaluate dolphins in a region
that has been subject to several unusual mortality events in recent
years, involving the deaths of more than 200 dolphins. The purpose
was to see if these panhandle dolphins were in some way
predisposed to mortality from such things as red tide. High
concentrations of red tide toxin had been found in stomach contents
of stranded dolphins. Dolphins along the central west coast of
Florida are exposed to red tides much more frequently than are
panhandle dolphins, but they do not suffer the same level of
mortality from the blooms. We sampled 12 dolphins during the
project. Preliminary findings suggest the existence of health
conditions that might contribute to the situation, but further
analyses are necessary.

Health assessment modelling
By Ailsa J. Hall, PhD, Sea Mammal Research Unit,
St. Andrews, Scotland

Over the past year we have made good progress in
analyzing the huge amount of data collected since 1987 on the
health of the Sarasota Bay bottlenose dolphins. Since the inception
of the capture release studies blood samples have been collected
and analyzed for a wide range of hematology and clinical chemistry
parameters. Over the years the number of parameters determined
has increased, giving us an ever more detailed and comprehensive
picture of the health of the study animals.

In a preliminary analysis we have endeavored to
investigate how these parameters have changed over time, with
season and accounting for differences between the individuals
sampled. Clearly sex, age, and reproductive status are important
things for which to control when looking for patterns that might
suggest changes in the health status of the population as a whole.
However, once we had accounted for this variation (and indeed

differences between the results obtained from the different
laboratories used) some intriguing patterns seem to be emerging.
For example, we found that after accounting for all the individual
differences, overall the population showed lower concentrations
of monocytes (a type of white blood cell particularly important in
immunity) in the summer than the winter. We know that stress
can affect the numbers of monocytes in the blood, possibly
through a link with heat shock proteins. So perhaps increased
heat stress during the summer in Sarasota Bay could account for
the differences seen. In addition levels of globulin proteins (which
include the immunoglobulins or antibodies) were higher in the
summer than the winter. This may indicate more pathogenic
organisms circulating in the population during this season, again
something that conceivably may be influenced by a rise in ambient
temperatures. Over the last century the average temperature in
Florida has increased by almost 2°F and precipitation has
decreased. Climate change models for Florida indicate that by
2100 temperatures could increase by a further 3-4°F in spring,
summer and fall. It is interesting to speculate whether this could
be affecting long-term trends in the health of the bottlenose
dolphins in Sarasota Bay.

Microorganisms in bottlenose dolphins
By John Buck, PhD, Mote Marine Laboratory

Over the past 12 years, we have been collecting a variety
of samples during health assessment sessions in order to
characterize the microbiology of free-ranging bottlenose dolphins.
During 1990-2002 we sampled free-ranging bottlenose dolphins
off Florida, Texas, and North Carolina. Blowhole and anal/fecal
samples yielded 1,871 bacteria and yeast isolates including 85
different species or groups of organisms. The following
represented >50% of organisms recovered: vibrios, unidentified
pseudomonads, Escherichia coli, Staphylococcus spp., and a
large group of nonfermenting Gram negative bacteria. Vibrio
alginolyticus and Vibrio damsela were the most commonly
recovered bacteria and were dominant in both anal/fecal and
blowhole samples. Many organisms occurred sporadically in
dolphins sampled repeatedly, but some were regularly associated
with a given individual and may indicate a carrier state. Vibrios
were common, but some geographic variability in the presence of
these and other organisms was noted. Potential pathogens of
humans and other animals were recovered. These could be
transmitted from animal to animal and thus distributed in different
environments by transient dolphins, with subsequent health
implications. Progress has continued on the establishment of the
normal microbiological flora of wild dolphins. Eight animals from
Sarasota Bay were examined in Feb. 2005 and, in a comparative
study, 11 dolphins from St. Joseph Bay in the Florida panhandle
were studied. These on-going studies are providing us with an
emerging and, we believe, important inventory of the microflora
of normal healthy animals. Comparisons can then be made with
microorganisms recovered from stranded dead and alive animals.
Appropriate treatment can then be applied to the latter for improved
conservation practices.
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HEALTH AND PHYSIOLOGY cont.

Humoral immune function of bottlenose
dolphins: establishing baseline parameters
By Hendrik Nollens DVM, MSc, Carolina Ruiz,
BSc, Elliott Jacobson, DVM, PhD, Marine

Mammal Health Program, College of Veterinary
Medicine, University of Florida

Much information has been collected on health
problems of the bottlenose dolphin. Nevertheless, cetacean
medicine is a relatively new science. The study of the cctacean
immune system and the development of sero-diagnostic tests
are lagging behind those animals more commonly assessed in
traditional veterinary medicine. For example, the measurement
of total antibody levels has been suggested as markers of
immune health and as a tool for triage during strandings and
rehabilitation. Additionally, the measurement of total antibody
concentrations in the serum of bottlenose dolphins would
allow veterinarians to identify weaker humoral immune function
in dolphins in rehabilitation centers and treat those individuals
accordingly. However, normal ranges of total antibody
concentrations, as present in healthy, wild bottlenose
dolphins, have not yet been determined.

Over the past three years, a set of serum samples has
been collected from the free-ranging Sarasota dolphin
community and additional serum samples have been collected
from two captive populations. As serum samples become
available, the total antibody concentration is measured in each
sample, using a newly developed ELISA assay for the
measurement of total antibody concentration in dolphin serum.
Using these data, the required amount of total serum antibodies
has been established for each age category of bottlenose
dolphins. Our findings also showed that distinct normal
reference intervals need to be established for captive and free-
ranging bottlenose dolphins.

Immune system function of bottlenose dolphins
By Jeff Stott, PhD, and Myra Blanchard, MSc,
University of California, Davis

Peripheral blood samples have been analyzed on a
yearly basis beginning in eamest in 1999. An extensive array
of classical and advanced approaches are being used in the
analysis. These studies are not only establishing important
immunologic baseline values for free-ranging bottlenose
dolphins in Sarasota Bay, but are providing a sensitive tool
for assessing the biological effects of environmental
perturbations on animal health. White blood cell (leukocyte)
subpopulations are being enumerated by flow cytometry and
functional capacity determined by cell proliferation and gene
expression assays. Measuring differential gene expression,
specifically cytokine genes, in leukocytes with molecular
biology is just beginning. Expression of cytokine genes is
induced upon leukocyte activation and dictate the type of
immune response that is elicited. Data generated on these

potent modulators of the immune system are providing an
additional level of analysis of the immune system that has
previously not been possible.

To date, a tremendous amount of baseline data has
been generated on free-ranging dolphins. Such baseline values
have been determined to be influenced by animal age and sex.
Though sample numbers are low, preliminary data suggest
that baseline values may also be influenced by season (time
of collection). As would be expected, outliers in immunologic
phenotype and function have been identified. The implication
of these findings, relative to animal health and survival, will
become evident as the study proceeds.

Organic environmental contaminants in
bottlenose dolphins

Jennifer Yordy, PhD student, Medical University
of South Carolina,and John Kucklick, PhD,
National Institute of Standards and Technology

Organohalogen compounds, such as polychlorinated
biphenyls (PCBs) and chlorinated pesticides were
manufactured by man to provide materials such as electrical
transformers, flame retardants and insecticides. These
compounds were released into the environment before their
toxicities and environmental consequences were fully
understood. Although currently banned from production, these
compounds which were synthesized for their stability, have
proven remarkably persistent and have been shown to
accumulate to potentially toxic levels within the lipid rich
blubber layers of marine mammals. While compounds such as
PCBs have been banned, other compounds with similar
toxicological and bioaccumulation properties are still in active
use. Probably the most important of these “new” pollutants
are the brominated flame retardants which include another
group of organohalogen compounds, the polybrominated
diphenyl ethers or PBDEs. To assess the concentrations,
patterns and toxic potential of organohalogen contaminants
found within the Sarasota Bay bottlenose dolphin population,
over 195 blubber, blood and milk samples were collected for
contaminant analysis during live capture and release programs
since June 2000. To date, 81 organohalogen compounds have
been detected in Sarasota bottlenose dolphin blubber, with
PCBs(0.5- 52 ppm) and4°4’-DDE (0.1-24 ppm), a toxic metabolite
of the pesticide 4,4’-DDT, being the predominant contaminants
detected. Although at lower concentrations, PBDEs were also
detected at significant levels (.01-9.7 ppm).

Organohalogen contaminants are primarily absorbed
through the diet and may be accumulated, excreted, offloaded
through milk or transformed by the body to form potentially
toxic metabolites. These processes result in a complex mixture
of contaminants with toxicities that may differ significantly
from those known for single compounds. Understanding of
the different patterns and distribution of contaminants
between body compartments such as blubber, blood, milk and
tissue is important to understanding the link between

8

January 2006



contaminant burden and adverse health effects. The collection
of biological samples from the Sarasota Bay bottlenose
dolphin population spanning various years and seasons will
allow for an in-depth examination of contaminant distribution
between body compartments. In addition, tissues collected
from stranded dolphins will be used to determine contaminant
distribution throughout the body and help identify target
organ exposure.

Many of the organohalogen compounds detected
in Sarasota dolphins have been proven to interact and disrupt
endocrine functions in cellular and animal models. However,
there is little evidence of endocrine disruption in free-ranging
marine mammals despite the extremely high levels of
organohalogens found within their tissues. Many of the
known contaminant interactions with the endocrine system
do not result in physiological changes that could be easily
measured in free-ranging dolphins. Consequently, we plan
to use validated human and mouse cellular functional assays
to assess whether the biologically relevant contaminant
mixtures found in bottlenose blubber, blood and milk disrupt
development and reproductive physiology. By determining
the concentrations, patterns and distribution of contaminants
throughout the bottlenose dolphin body we can accurately
assess whether Sarasota Bay dolphins are at risk for the
adverse health effects and endocrine disruption associated
with organohalogen exposure. Funding has been provided
by NOAA Fisheries and the National Institute of Standards
and Technology.

Emerging organic contaminants in bottlenose
dolphins from Sarasota Bay

By Magali Houde, PhD candidate, University of
Guelph, Canada

Thousands of man-made chemicals
are produced and used to fulfill the needs of
every aspect of our society. Perfluorinated
chemicals are used in paints, adhesives, and
aqueous fire-fighting foams as well as stain
repellent for clothes, furniture and carpets.
These chemicals have been detected in human
blood and wildlife worldwide including remote
regions such as the Arctic. Perfluorinated
compounds are known to be toxic in
laboratory mammals but their effects on marine
mammals are still unknown. Capture, sampling
and release of dolphins in the Sarasota Bay
provided a unique opportunity to study the
exposure of dolphins and their prey to these
pollutants. A suite of perfluorinated 0
compounds (totaling 11 substances) was
measured in plasma of 50 dolphins live-
captured and released between 2002 and 2005.
Milk samples from 9 females were also
analyzed.
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Results demonstrated high concentrations of total
perfluorinated compounds in plasma of dolphins (mean
concentration of 749 ng/g wet weight). Concentrations
detected are, in fact, among the highest reported in wildlife to
date. Age, gender and reproductive history of dolphins are
known in Sarasota Bay due to the long-term biomonitoring of
this community. No correlations could be found between gender
and contaminants but concentrations seemed to decrease with
age in both males and females. Moreover, higher concentrations
were detected in calves compared to their mothers. In order to
understand such elevated levels in calves, milk samples were
analyzed and perfluorinated compounds were detected
suggesting lactational transfer from mothers to offspring.

A second objective was to investigate the distribution
and the potential route of entry of these chemicals into dolphins
by measuring concentrations of perfluorinated compounds in
water, sediment, zooplankton and fish composing the dolphin’s
diet. Perfluorinated compounds were detected in all
compartments analyzed from Sarasota Bay. It was observed
that concentrations detected in wildlife generally increased
with trophic level (Figure 1). These results indicate that
perfluorinated compound can accumulate through the food
chain reaching elevated concentrations in dolphins.

Results from this study illustrate that commonly used
chemicals are accumulating in the marine ecosystem. With
continued use, concentrations are likely to increase and
possibly threaten the integrity of the marine ecosystem.
Biomonitoring of emerging contaminants is an essential aspect
for chemical regulatory assessments and for the conservation
and management of wild populations such as marine mammals.
This study was funded by the NOAA Fisheries, Dolphin Quest,
Disney’s Animal Programs, the National Sciences and
Engineering Research Council of Canada and les Fonds de la
Recherche sur la Nature et les Technologies (Québec).
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Figure 1. Concentration of the sum of all perfluorinated compounds analyzed

in relationship with trophic levels in a food web from Sarasota Bay.
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HEALTH AND PHYSIOLOGY cont.

Non-lethal monitoring of trace elements in Sarasota Bay bottlenose dolphins
By Colleen Bryan, MSc Candidate, College of Charleston, Steven Christopher, PhD, and W. Clay Davis,

PhD, National Institute of Standards and Technology

The main focus of this project was to establish trace
element baseline levels in the non-lethal sampling
compartments of blood and skin for the Sarasota Bay
population of bottlenose dolphins. Trace elements enter the
environment naturally and as a result of man’s expanding
anthropogenic activities. Essential trace elements such as
copper, selenium and zinc are being measured along with known
toxic trace elements such as mercury, lead, and cadmium.
Whether essential or non-essential, excessive trace element
exposure levels can potentially have toxic effects. Toxicity
depends on both concentration and chemical form (speciation),
which controls bioavailability. Increased human activity in
recent decades has accelerated the input of many heavy metals
into the marine environment and these potential stressors can
disproportionately impact waterways and wildlife in the coastal
zone. The impact of trace elements on living bottlenose
dolphins is relatively unknown. This lack of fundamental
information warrants the collection of accurate baseline
information on the type and level of various trace metals in
tissue to establish nutritive and toxicological benchmarks for
bottlenose dolphins. This will allow concentration levels to
be compared across regional populations and mortality cases
to be referenced to a living population. Excepting mercury,
measurement of trace elements in clinical samples such as
blood has been unexplored in bottlenose dolphins. The
resident community of bottlenose dolphins in Sarasota Bay
has been studied for more than 36 years and presents a unique
opportunity to investigate relationships between life history,
health, and trace element concentration data. Whole blood
and skin samples were collected from November 2002-June
2004 during health assessment live capture/release events in
Sarasota Bay using collection protocols developed by the
National Institute of Standards and Technology (NIST)
specifically for dolphin health assessments. Samples were
analyzed for aluminum, vanadium, chromium, manganese,
copper, zinc, arsenic, selenium, rubidium, strontium,
molybdenum, cadmium, lead, total mercury, and methylmercury.
Statistically significant blood-skin correlations were found for
several trace elements indicating that these are valid non-lethal
monitoring tissues. The strongest correlation was established
for total mercury and levels in blood and skin. These levels
were above the threshold at which detrimental effects are
observed in other vertebrate species.

There are several anthropogenic inputs of mercury
to the environment, including mining, fossil fuel combustion
(e.g., coal-fired power plants), byproducts from paper
manufacturing, chor-alkali production, and medical waste
incineration. Once deposited in the coastal zone, mercury is
methylated by microorganisms in sediment and soil into its
more bioavailable and toxic form (methylmercury) allowing it
to propagate through the marine food chain to apex predators
such as dolphins. This process occurs very efficiently along
Florida’s coastal regions that are rich in marshes and

mangroves. Bottlenose dolphins obtain mercury primarily from
fish prey. Mercury is known to have neurological and
immunological toxic effects at low concentrations. U.S.
Environmental Protection Agency (US EPA) reference doses
for total mercury and methyl mercury in edible fish tissue are
300 ng/g and 100 ng/g (units of parts-per-billion), respectively.
Consumption of fish is the main route of human exposure to
mercury and this element is often the reason for issuance of
most of the fish consumption advisories in the U.S. These
action levels are used as benchmarks for human risk, especially
for pregnant females or children. It is interesting to note that
blood total mercury concentrations for most of the older
animals exceed 300 ng/g, the EPA action limit for total mercury
in edible fish tissue. Total mercury levels in dolphin blood
were related to age class and sex, as shown in Figure 1. Males
and females accumulate mercury through the calf and juvenile
stages. It seems that fish consumption plays a stronger role
in mercury bioaccumulation relative to gestational or milk
transfer to young. Total mercury concentrations in
reproductive-age females are significantly higher than adult
males and higher than the younger age classes of both sexes.
This increased mercury bioaccumulation may be due to higher
female feeding rates needed to keep up with the energy
demands of lactation. Methylmercury was measured in a
subset of samples. The chemical form of mercury in blood is
predominantly toxic methylmercury (90% of total mercury
signature) and in milk comprises greater than 50% of the total
mercury signature.

The trace element concentrations established in this
study can serve as a baseline index for future monitoring of
this population and as a benchmark for comparisons to other
coastal bottlenose dolphin populations currently under study.
The methods developed at NIST are universal and will be
transferred to all dolphin live capture health assessment
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Figure 1. Comparison of age and sex versus total
mercury concentration (ng/g wet weight, ppb) in
Sarasota Bay, Florida bottlenose dolphins. Data were
Jit using an exponential function for females (solid line)
and males (dashed line).
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projects performed in the U.S. Several manuscripts addressing
the analytical methods developed for the project and the utility
of employing blood and skin as non-lethal indicators for trace
element status are currently in preparation. Future research
will be incorporated into Ms. Bryan’s PhD project at the
Medical University of South Carolina. One of the goals will be
to put concentration data in a physiological context in order
to qualify sublethal health impacts, using a combination of
biological and physiological endpoints to aid in evaluating
the effects of specific trace element contaminants. Other future
goals are to conduct more trace element speciation experiments,
examine trace element protein coupling and mechanisms,
develop biomarkers for bottlenose dolphins and apply these
methods to urine diagnostics. Support for this project has
been provided by NOAA Fisheries, Dolphin Quest, and
Disney’s Animal Programs.

Mercury and Selenium: A contaminant and
nutrient interaction assessment

By Carla Willetto, DVM, MSc, VETS, Inc.,

Victoria Woshner, DVM, PhD, Katrina Knott,
MSc, and Todd O’Hara, DVM, PhD, University of
Alaska, Fairbanks

Veterinary Environmental Toxicology Services (VETS)
and the new Wildlife Toxicology Laboratory at the Institute of
Arctic Biology (IAB) at the University of Alaska Fairbanks
(UAF) have teamed up with Dr. Victoria Woshner to address
selenium (Se) and mercury (Hg) from a “functional” perspective
in bottlenose dolphins sampled in the Sarasota Bay area.
Selenium and Hg interact in a yet unknown way that likely
alters the toxicity of Hg and alters the nutritional and toxic
properties of Se in cetaceans. For this reason we conduct
functional assays in the suite of indicators to address Hg and
Se status in Tursiops in concert with the current sampling for
Hg and Se concentrations in blood compartments and
epidermis. These functional assays include glutathione (GSH)
peroxidase (Px) measurements, or GSH-Px assays. Field
sampling protocols for this project were developed to fit in
with overall capture operations and necropsy. Since Se forms
an integral part of the GSH-Px enzyme the nutritional
requirement of Se is important. Selenium in the form of
selenocysteine is incorporated at the four active sites of the
enzyme GSH-Px. This enzyme assumes a critical role in
protecting against free-radical and oxidative damage associated
with oxidative stress. We are also evaluating tissues from
capture-release and stranded dolphins using histologic (light
microscopy) techniques to assess the functional state of the
tissues. We will determine the presence and absence of specific
tissue changes known to occur for Hg toxicosis and Se
deficiency. Histological examinations are underway to detect
possible indications of disease or toxicant effects such as
ceroid deposits, neutrophilic infiltrate, fat cell necrosis or other
associated changes. In a few animal and human studies it was
observed that deficiency of Se could cause pregnancy
complications (Zachera et al., 2001). Therefore, we propose to
evaluate the blood and plasma levels of Hg and Se, histologic

features, and glutathione peroxidase in blood to better develop
a “functional” understanding of this Hg and Se interaction
and the health status of the Sarasota dolphin population.

Preliminary data (Knott et al., 2005) indicated that the
circulating blood concentration of total Hg in 38 bottlenose
dolphins from Sarasota Bay, Florida was 543.3 ppm (or pg/L
ww). This concentration is 100 fold higher than the
recommended threshold level established for humans (5.8 ppm;
US EPA), below which exposures are considered to be without
adverse effects. It remains to be seen, however, whether this
threshold level is meaningful to a fish-eating small cetacean.
Blood and epidermal (outer skin) biopsies were collected from
38 bottlenose dolphins in Sarasota Bay, Florida, during summer
(June) and winter (February) 2004-2005, as part of the Dolphin
Health Assessment Project. Mean circulating levels of total
Hg, whole blood total Se, serum total Se and GSH-Px activity
were 543 ng/kg, 0.77 png/g, 0.40 pg/g and 98.8 mU/mg Hb,
respectively, and did not differ by season (winter v. summer).
Total Hg levels in blood increased linearly with age in both
male and female dolphins (expected finding). Serum total Se
made up half of the concentration of total Se in blood and
both were only marginally related to the increases of total Hg
with age. GSH-Px activity was linearly related to blood total
Se; but neither to serum total Se, nor total Hg. This may indicate
measures of blood Se are more important “functionally” for
GSH-Px but further assessment of this relationship is underway.

Sarasota Bay dolphins showed the typical response
of increased Hg exposure and accumulation with age. High
Hg levels in the blood of bottlenose dolphins, however, seem
to have a minimal effect on the Se concentrations and enzyme
activity that would signify detoxification. Total Hg levels,
however, provide an incomplete picture of the effect of more
deleterious forms of Hg, such as methylmercury (MeHg), that
can be at high levels in fish and biomagnify to the dolphin. We
are examining the amount of MeHg in the circulation of
dolphins and the relation to levels of Se and GSH-Px activity.
Because nutritional deficiencies are not expected in these
robust free ranging animals (captured), these data will be
important when cases of suspected inadequate nutrition
(stranded) or Hg toxicosis are reported. Data gathered from
the dolphin population in Sarasota Bay will also be compared
to other studies of cetacean species, especially those residing
in Arctic climes (e.g., beluga whales).
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HEALTH AND PHYSIOLOGY cont.

Investigating the thermal response of Sarasota
Bay dolphins to changing environmental
temperatures

By “Team Thermal”: Ann Pabst, PhD, Bill.
MecLellan, Andrew Westgate, PhD, Erin Meagher,
MSc, Michelle Barbieri, MSc, and Ari
Friedlaender, MSc, University of North Carolina,
Wilmington, and Duke University

The goal of our work with the Sarasota Dolphin
Research Program is to better understand reproductive and
whole-body temperature regulation (thermoregulation) in
bottlenose dolphins. The long-term, health-monitoring
program for Sarasota Bay dolphins offers us a unique
opportunity to study thermoregulation in wild cetaceans. This
year, we carried out the last of our investigations aimed at
understanding how Sarasota Bay dolphins thermally adapt to
seasonal changes in environmental temperatures. Their year-
round residency exposes these dolphins to water temperatures
that can drop below 10°C (50°F) in the winter and exceed 31°C
(87.8°F) inthe summer.

Bottlenose dolphins in Sarasota Bay may invoke a
suite of physiological modifications to cope with their
changing thermal environment. We investigated thermal
function in dolphins using multiple measurement techniques,
which included skin surface temperatures and heat flux values,
measured at multiple positions on the dolphin’s body. Heat
flux is the rate of energy transfer per unit arca and measured in
Watts/m2. Deep core temperatures, measured with a specialized
colonic probe, and blubber thicknesses, measured using
ultrasound, were also recorded. A dorsal fin Trac Pac was
deployed on a subset of dolphins, which recorded skin surface
temperatures and heat flux values, as well as velocity and
time-depth records. These Trac Pacs were attached to the
fin’s surface, using suction cups, and deployed for periods
lasting up to 8 hours. Infrared thermal imaging (a form of
digital photography) was used to measure skin surface
temperatures of wild dolphins while they are free-swimming.

Our research team has collected this suite of
physiological data on Sarasota dolphins during multiple health-
monitoring studies, and this year, much of our thermal research
has reached completion. For example, Michelle Barbieri
completed her Master’s thesis research on surface
temperatures of free-swimming dolphins. Her work
demonstrated that dolphins maintain their surface temperature
within about 1°C (33.8°F) of water temperature across all
seasons, Changes in integumentary and vascular insulation
likely account for the stability of this temperature differential,
and, thus, the protection of core temperature across a large
annual range in environmental temperature.

This year also represented the culmination of six years
of thermal tracking work. We deployed our first Trac Pac
thermal data logger in the summer of 1999 and our last during
the summer of 2005. We have been fortunate enough to collect
about 130 hours of data from 55 individual deployments in
both winter and summer seasons. This effort represents one

of the most comprehensive thermal data sets yet collected
from free-ranging dolphins and we are looking forward to
spending the next year analyzing and interpreting these results.
We hope to be able to address a number of important thermal
questions including (1) how do bottlenose dolphins respond
thermally to seasonal changes in water temperatures that can
vary by as much as 22 °C (71.6°F), (2) what are the “typical”
thermal characteristics of free-ranging bottlenose dolphins and
what sort of variability do we see across ages and sexes, and
(3) do bottlenose dolphins respond thermally to changes in
activity and what is the relationship between diving and heat
loss? Andrew Westgate will begin a Post-Doctoral Fellowship
with SDRP starting January 2006 and is looking forward to
devoting considerable time to this unique data set.

Erin Meagher collected the final heat flux
measurements for her PhD research this year as well.
Cetaceans use their appendages (dorsal fin, pectoral flippers
and flukes) to either conserve or dissipate body heat, thus,
these body sites are considered thermal windows. Erin’s study
re-examines the roles of the thermal windows and other body
surfaces in regulating the body temperature of dolphins. Thus,
we are mapping heat flux patterns over multiple body surfaces,
including the appendages, tailstock and lateral body wall, in
wild bottlenose dolphins, Assessing heat flux at multiple body
sites simultaneously will elucidate whether dolphins prioritize
one body surface or thermal window over another when
dissipating excess body heat. In January 2005, experiments
were conducted on six wild bottlenose dolphins (3 males, 3
females). These data were added to those collected in February
2003 and 2004 and June 2002, 2003 and 2004 for a total of 57
bottlenose dolphins sampled in winter and summer. Preliminary
results suggest that mean heat flux from all body sites pooled
in the winter was generally, although not significantly, higher
than mean heat flux in the summer. Thus, the initial hypothesis
that heat flux across a dolphin’s body surface would decrease
in the winter in response to increased blubber thickness and
decreased ambient water temperatures was not supported.
These winter increases in heat flux occurred despite
significantly thicker blubber layers at these sites in the winter.
These results suggest that bottlenose dolphins resident to
Sarasota Bay may be using alternative mechanisms to dissipate
excess body heat in the summer, such as respiratory
evaporative heat loss or spending more time in cooler
microclimates. These alternative mechanisms are currently
under investigation.

Our team has also completed a 10 year study on the
ontogeny of the dolphin reproductive countercurrent heat
exchanger. Male bottlenose dolphins possess a countercurrent
heat exchanger (CCHE) that functions to regulate the
temperature of their intra-abdominal testes, and we investigated
the development of CCHE function by measuring deep body
temperatures of wild Sarasota dolphins. During 14 field
sessions (June 1993-February 2005), we collected deep body
temperatures of 49 known-age males. Nineteen dolphins were
sampled multiple times, over a span of 2-10 years. The CCHE
flanks a region of the colon and in captive dolphins colonic
temperatures measured within this region are cooler than those
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EDUCATION

Education continues to be a major component of SDRP activities, directed toward the general public, students, colleagues, and wildlife
management agencies. We work to educate the general public regarding bottlenose dolphins and conservation issues through public presentations
at Brookfield Zoo, Mote Marine Laboratory and elsewhere, articles and interviews, and through volunteering opportunities through Earthwatch
Institute. We also produce books for the general public and students. One of these, “Dolphins, Whales, and Manatees of Florida: A Guide to
Sharing Their Waters,” by John Reynolds and Randall Wells, was published in 2003 to fill a niche for teaching people about how to better
appreciate and treat marine mammals in their environment. Another, “Dolphin Man: Exploring the World of Dolphins,” by Laurence Pringle and
Randall Wells, was published in 2002 to provide middle school students with an opportunity to learn about Sarasota Bay’s dolphins and about
one pathway for becoming a marine biologist engaged in dolphin biology research and conservation.

An Immersion Cinema interactive program, “Dolphin Bay,” loosely based on our long-term dolphin research and conservation program
in Sarasota Bay, was previewed and tested during 2004, revised carlier this year, and is now being aired during multiple daily showings at Mote
Marine Laboratory’s 165-seat theater. Participants are able to investigate realistic threats to bottlenose dolphins in the imaginary bay, and
attempt to resolve the threats for the animals by applying field research techniques and performing rescues. The program is designed to
entertain as well as educate young people, especially, about the threats faced by coastal dolphins, and about the means available to them for
making a positive difference in the dolphins’ lives. It tries to present a balanced selection of realistic alternatives. The consequences of the
choices made by the participants are shown through modeling of the Dolphin Bay population using the program “Vortex” (developed by the
Chicago Zoological Society’s Dr. Robert Lacy), indicating the population size 50 years hence.

At the college level, we are fortunate to have access through Mote Marine Laboratory to high quality, dedicated undergraduate student
interns who volunteer with our program for at least 3 months at a time (for more information on participation, contact Andrea Davis at
<adavis@mote.org>). As described throughout the newsletter, graduate students come to our program primarily through the University of
California at Santa Cruz, the University of South Florida, and the University of North Carolina, Wilmington to conduct their thesis or dissertation
research (13 doctoral dissertation and 21 master’s thesis projects have been conducted in association with our program). We participate in
college-level marine mammal courses, and provide supporting materials for these courses. We continue to host the annual summer MARVET
marine mammal veterinary student course, and we participated again in the University of Florida’s SEAVET program.

Our efforts to provide information to our colleagues and wildlife management agencies continues, through publication of numerous
scientific articles, through invited presentations at various scientific conferences and through participation in national/international panels such
as the Atlantic Scientific Review Group (R. Wells, member), Take Reduction Teams (D. Gannon, member), the Working Group on Marine Mammal
Unusual Mortality Events (R. Wells, chair), the International Whaling Commission Pollution 2000+ Programme (R. Wells, Steering Committee
member), the [UCN Cetacean Specialist Group (R. Wells, member), and the [IUCN Reintroduction Specialist Group (R. Wells, member).

SDRP contributes to Mote’s Research Experiences for Undergraduates Program
By Damon Gannon, PhD

Each summer, Mote Marine Laboratory hosts a 10-week program

. : . total CPUE
to provide research experiences in marine science to advanced 900
undergraduate students. This highly-prestigious project is funded by x
the National Science Foundation’s Research Experiences for 600
Undergraduates (REU) Program. Under the supervision of a scientist w500
from Mote, each student designs and completes an independent research S 400
project. Students present the results of their research in a manuscript- Zx
style research paper and in an oral presentation at a laboratory-wide 100
research symposium. In addition, students get the opportunity to 0
participate in many ongoing research projects, attend research seminars, s 2004 m 2005 @trimmed 2004 O timmed 2005

participate in discussion groups on science careers, and go on field trips
to local marine science research and education centers.

This year, I mentored REU student Leo Procise from the
University of Saint Francis in Fort Wayne, Indiana. Leo was one of the
core members of the purse seine survey crew and his independent
research project was titled “An Investigation of the Differences Between
Trimmed and Untrimmed Mangroves in Sarasota Bay: An Essential
Habitat with Respect to Several Abiotic and Biotic Factors.” Residents

Figure 1. Total catch-per-unit-effort of fish among trimmed
and untrimmed mangroves during 2004 and 20035.

mangroves (Figure 1). Unfortunately, as described above, the
severe red tide event that persisted throughout most of 2005
in Sarasota Bay caused dramatic changes to the fish
community. Because the red tide appeared to have a greater

with waterfront property have the option of trimming their mangrove
trees to a minimum height of six feet. Leo investigated whether trimming
of the mangroves affects the average size of individual fish or the
composition of the fish community living among the trees’ roots. His
research showed that in both 2004 and 2005, the average density of fish
(number of fish caught per deployment of our purse seine net) living
among trimmed mangroves was lower than that found among untrimmed

effect on the fish community than did trimming of the
mangroves, data for the two years could not be combined,
which limited the power of the statistical tests used. So even
though the differences were large in both years, they were not
statistically different. However, these results may be
biologically significant and additional sampling should result
in statistical significance.
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SDRP Database Progress
By Stephanie Nowacek, MSc, SDRP Lab Manager, and Janet Gannon, MSNR, SDRP GIS Manager

Some of the most important, but least visible, aspects of science are how data are collected and stored. Considering that
during the summer months of 2005 alone, SDRP had 110 boat days, with 454 sightings involving 2,241 animals, this can be a very
large task involving dozens of people. We use a custom built Microsoft Access application to enter, verify, and query our
extensive database. We maintain a “front end-back end” arrangement for this database, keeping our valuable verified data on a
server and accessing it through interfaces on each workstation. This allows us to protect data integrity while using the data for
conservation and research.

On any given day, staff and interns in our office might be sitting down at a computer entering sighting data, verifying
photo identification data, and extracting data from the database for use in analyses. Our bottlenose dolphin database is one of the
most detailed in the world with 29,235 group sighting records since 1975, and growing larger every month. We know 2006 will see
many more entries in the database, allowing even more projects to come to fruition.

Identifying dolphins through pictures of their dorsal fins (photo-id) continues to occupy our staff. This year two huge
accomplishments were reached: the first is finishing matching images for all backlogged field days enabling the lab to be in real
time for photo-id. The second is the development of a fully digital catalog. We have about 3,070 recognizable dolphins in our
catalogs which span the waters from Tampa Bay to Charlotte Harbor including the gulf and bay waters. Searching through these
catalogs can be quite time-consuming. The digital catalog should allow for faster searching and matching. We are using ACDSee
8.0 for the catalog and each fin picture is categorized based on its fin features as well as primary sighting location area. We hope

that this tool will enable the lab to continue to be in real time for photo-id.

Staff Members During 2005

Randall S. Wells, PhD, Program Manager
Stephanie Nowacek, MSc, Lab Manager
Kim Bassos-Hull, MSc, Research Associate
Jason Allen, BSc, Field Coordinator

Damon Gannon, PhD, Staff Scientist

Janet Gannon, MSNR, Senior Biologist
Elizabeth Berens, MSc, Staff Biologist
Aaron Barleycorn, BSc, Research Assistant
Stephanie Schilling, BSc, Research Assistant
Robin Perrtree, BSc, Biological Technician
Katie Brueggen, BSc, Research Technician
Gene Stover, Operations Manager

Michael Scott, PhD, Secretary, DBRI

Blair Irvine, PhD, Vice-President, DBRI

Contract Staff During 2005

Kim Urian, MSc, Research Associate
Kara Buckstaff, MSc, Research Associate
Sue Hofmann, BSc, Research Associate
Lori Schwacke, PhD, Consultant

Interns and Lab Volunteers During 2005

Master’s Students During 2605

Michelle Barbieri, University of North Carolina, Wilmington
Brian Balmer, University of North Carolina, Wilmington
Lance Miller, University of Southern Mississippi

Laura Monaco, Western Illinois University

Virginia Fuhs, Western Illinois University

Colleen Bryan, College of Charleston

Carter Esch, University of North Carolina, Wilmington

Doctoral Students During 2005

Spencer Fire, University of California, Santa Cruz
Mandy Cook, University of South Florida

Magali Houde, University of Guelph

Erin Meagher, University of North Carolina, Wilmington
Ester Quintana, University of South Florida

Katie McHugh, University of California, Davis
Christine Shepard, University of California, Santa Cruz
Jennifer Yordy, Medical University of South Carolina

Bill Kayser Kate Wells Christy Schuchardt Ryan Bobholz Jenna Voss
Salome Dussan Eva Hartvig Marsha Thompson Neil Dorrian Douglas Wood
Carly Gaebe Kathy Young Vanessa Jordan-Sardi Laura McCue
Kristen Clark Jordan Levinson Leslie Curren Leo Procise
Zuzana Slovackova Colleen Young Allison Sherman
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Professional Activity Summary

One accepted measure of the productivity of a research program is its record of achievement in providing information to the
scientific community, wildlife management agencies, and the public. The following list includes our program’s products since
the publication of our last newsletter, including the relevant work of our collaborators from partner institutions. Copies of
specific papers can be obtained upon request for the cost of copying and postage, or in some cases as pdf files.

Peer-reviewed Journal Articles and Book Chapters

Wells, R.S., V. Tornero, A. Borrell, A. Aguilar, T.K. Rowles, H.L.
Rhinehart, S. Hofmann, W.M. Jarman, A.A. Hohn, and J.C.
Sweeney. 2005. Integrating life history and reproductive
success data to examine potential relationships with

organochlorine compounds for bottlenose dolphins (Tursiops

truncatus) in Sarasota Bay, Florida. Science of the Total
Environment 349:106-119.

Watwood S.L., E.C.G. Owen, P.L. Tyack, and R.S. Wells. 2005.
Signature whistle use by free-swimming and temporarily
restrained bottlenose dolphins, Tursiops truncatus. Animal
Behaviour 69:1373-1386.

Tomnero, V., A. Borrell, A. Aguilar, R.S. Wells, J. Forcada, T.K. Rowles,
and P.J.H. Reijnders. 2005. Effect of organochlorine
pollutants and individual biological traits on blubber retinoid
concentrations in bottlenose dolphins (Tursiops truncatus).
Journal of Environmental Monitoring 7(2):109-114.

Gannon, D.P,, N.B. Barros, D.P. Nowacek, A.J. Read, D.M. Waples,
and R.S. Wells. 2005. Prey detection by bottlenose
dolphins (Tursiops truncatus): an experimental test of the

passive-listening hypothesis. Animal Behavior 69:709-720.

Fripp, D., C. Owen, E. Quintana-Rizzo, A. Shapiro, K. Buckstaff, K.
Jankowski, R.S. Wells, and P. Tyack. 2005. Bottlenose
dolphin (Tursiops truncatus) calves appear to model their
signature whistles on the signature whistles of community
members. Animal Cognition 8:17-26.

Barleycorn, A.A. and A.D. Tucker. 2005. Lepidochelys kempii
(Kemp’s Ridley Sea Turtle) diet. Herpetological Review
36:58-59.

Manuscripts In Press, In Revision, or In Review

Houde, M., R.S. Wells, P.A. Fair, G.D. Bossart, A.A. Hohn, T.K.
Rowles, J.C. Sweeney, K.R. Solomon, and D.C.G. Muir. In
press. Polyfluoroalkyl compounds in free-ranging bottle-
nose dolphins (Tursiops truncatus) from the Gulf of Mexico
and the Atlantic Ocean. Environ. Sci. and Technol.

Owen, E.C.G, D.A. Duffield, and R.S. Wells. In revision. Cooperation
between non-relatives: alliances between adult male
bottlenose dolphins, Tursiops truncatus, in Sarasota Bay,
Florida. Animal Behaviour.

Hall, A.J., B.J. McConnell, TK. Rowles, A. Aguilar, A. Borrell, L.
Schwacke, P.J.H. Reijnders, and R.S. Wells. In press. An
individual based model framework to assess the population
consequences of polychlorinated biphenyl exposure in
bottlenose dolphins. Environmental Health Perspectives.

Sayigh, L.S., L.E. Williams, R.S. Wells, and A.A. Hohn. In review.
Modifications of signature whistles in adult female bottle-
nose dolphins. Animal Behavior.

Wetzel, D.L. J.E. Reynolds, IIl, J. Sprinkel and R.S. Wells. In review.
Fatty acids in blubber of the bottlenose dolphin (Tursiops
truncatus): diversity, inter-annual variation, and similarities

between fatty acid profiles of mothers and their calves. J. of

Comparative Biochemistry and Physiology.

Sellas, A.B., R.S. Wells, and P.E. Rosel. In press. Mitochondrial and
nuclear DNA analyses reveal fine scale geographic structure
in bottlenose dolphins (7ursiops truncatus) in the Gulf of
Mexico. Conservation Genetics.

Buck, J.D., R.S. Wells, H.L. Rhinehart, and L. J. Hansen. In review.
Acrobic microorganisms associated with healthy wild
dolphins (Tursiops truncatus) in Gulf of Mexico and North
Carolina waters — a twelve year perspective. Journal of
Wildlife Diseases.

Fazioli, K.L., S. Hofmann, and R.S. Wells. In review. Use of coastal
Gulf of Mexico waters by distinct assemblages of bottle-
nose dolphins, Tursiops truncatus. Aquatic Mammals.

Klatsky, L.J., R.S. Wells, and J.C. Sweeney. In review. Offshore
bottlenose dolphins (Tursiops truncatus): Movement and
dive behavior near the Bermuda Pedestal. Journal of
Mammalogy.

Ramcharitar, J., D.P. Gannon, and A.N. Popper. In review. Review
of the bioacoustics of the family Sciaenidae (croakers and
drumfishes). (submitted to Transactions of the American
Fisheries Society).

Gannon, D.P. In review. Acoustic behavior of Atlantic croaker
Micropogonias undulatus L. (Sciaenidae). (submitted to
Copeia).

Gannon, D.P. In revision. Passive acoustic techniques in fisheries
science: a review and prospectus (7ransactions of the
American Fisheries Society).

Theses and Dissertations

Berens, E.B. 2005. Gastric evacuation and digestion state indices for
gag Mycteroperca microlepis consuming fish and crusta-
cean prey. MS Thesis, University of Florida. 99 pp.

Popular Articles and Books

Gannon, D.P., D.W. Johnston, A.J. Read, and D.P. Nowacek. 2005.
Reprise: Science, ethics and the sonar debate. Society for
Marine Mammalogy Newsletter 13(1):5-6.

Technical Reports

Wells, R.S. 2005. Report to the Marine Mammal Commission on
the Small Cetacean Electronic Tag Attachment Workshop,
June 11-12, 2003, Sarasota Florida. Final Report for
Marine Mammal Commission Purchase Order No.
T03326587.

Wells, R.S. and J.G. Gannon. 2005. Release and follow-up monitor-
ing of rehabilitated rough-toothed dolphins. Final Report
for J.H. Prescott Marine Mammal Rescue Assistance Grant
Program. Award No. (FL) #2005-0162-001. 16 pp.

Gannon, D.P,, R.S. Wells, E. Berens, and M.K. Brueggen. 2005.
Quantifying habitat quality for bottlenose dolphins in
Sarasota Bay: how do prey distribution and abundance
influence habitat selection? Final Technical Report to
Harbor Branch Oceanographic Institution’s PWD
Program, Ft. Pierce, FL. 26 pp.

Presentations at Professional Meetings

Wells, R.S. 2005. Bottlenose dolphin social structure near Sarasota
Bay, Florida: Insights from 35 years and 4 generations.
Kyoto Conference: Delphinid and Primate Social Ecology.
29-30 July, 2005, Kyoto, Japan.

Wells, R.S. 2005. Health assessment of free-ranging bottlenose
dolphins: Perspectives from two decades of research.
Florida Marine Mammal Health Conference II, 7-10 April,
Gainesville, FL.

Wells, R.S. 2005. Marine mammal health assessment: Summary of
perspectives and opportunities. Florida Marine Mammal
Health Conference II, 7-10 April, Gainesville, FL.

Wells, R.S. 2005. Working toward more effective use of stranding
data. 2005 National Marine Mammal Stranding Network
Conference, 3-7 April, Lansdowne, VA.
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Wells, R.S. 2005. Approaches to bottlenose dolphin conservation
research: Lessons from 35 years of research on Florida’s
west coast. International Workshop on the “Proyecto
Costa Noroccidental”, Centro de Investigaciones Marinas,
Universidad de La Habana, January 11-13, 2005, Havana,
Cuba.

Allen, J.B., S. Hofmann, J.G. Gannon, and R.S. Wells. 2005.
Behavior of orphaned bottlenose dolphin calves within a
long-term resident community in Sarasota Bay, Florida.
16" Biennial Conference on the Biology of Marine
Mammals. December 12-16, 2005, San Diego, CA.

Balmer, B.C., R.S. Wells, S.M. Nowacek, W.A. McLellan, T.K.
Rowles, and D.A. Pabst. 2005. Short-term ranging
patterns of bottlenose dolphins (Tursiops truncatus) in and
around St. Joseph Bay, Florida, USA. 16" Biennial
Conference on the Biology of Marine Mammals. Decem-
ber 12-16, 2005, San Diego, CA.

Barbieri, M.M., W.A. McLellan, R.S. Wells, J.E. Blum, S. Hofmann,
and D.A. Pabst. 2005. Physiological and behavioral
mechanisms of thermoregulation in bottlenose dolphins
(Tursiops truncatus) in Sarasota Bay, Florida, U.S.A. 16*
Biennial Conference on the Biology of Marine Mamimals.
December 12-16, 2005, San Diego, CA.

Bassos-Hull, K., C.A. Shepard, S. Schilling, R. Perrtree, J.B. Allen, J.G
Gannon, and R.S. Wells. 2005. Bottlenose dolphin
abundance, distribution, seasonal and long-term site fidelity
in the Charlotte Harbor ecosystem on the West Coast of
Florida. Charlotte Harbor Conference, October 3-4, 2004,
Mote Marine Laboratory, Sarasota, FL.

Bassos-Hull, K., C.A. Shepard, S. Schilling, R. Perrtree, J.B. Allen, J.G.
Gannon, and R.S. Wells. 2005. Bottlenose dolphin
abundance, distribution, seasonal and long-term site fidelity
in the Charlotte Harbor ecosystem on the West Coast of
Florida. 16" Biennial Conference on the Biology of
Marine Mammals. December 12-16, 2605, San Diego, CA.

Bernasconi, M., S. Dussan-Duque, L. Di lorio and A. Pesenini. 2005.
Vocal behavior of marine tucuxi dolphin (Soralia fluviatilis)
in the Gulf of Morrosquillo, Colombia. 16" Biennial
Conference on the Biology of Marine Mammals, 10-17
December, 2005, San Diego, California..

Bordino, P. and R.S. Wells. 2005. Radiotracking of Franciscana
dolphins (Pontoporia biainvillei) in Bahia Samborombon,
Buenos Aires, Argentina. 16" Biennial Conference on the
Biology of Marine Mammals. December 12-16, 2005, San
Diego, CA.

Brueggen, M.K., D.P. Gannon, and R.S. Wells. 2005. Effects of
bottlenose dolphin sounds on the acoustic behavior of
spotted sea trout. 16" Biennial Conference on the Biology
of Marine Mammals. December 12-16, 2005, San Diego,
CA.

Brueggen, M.K., and D.P. Gannon. 2005. Effects of bottlenosc
dolphin (Tursiops truncatus) sounds on the acoustic
behavior of spawning spotted seatrout (Cynoscion
nebulosus). Aquatic Sciences Meeting (American Society
of Limnology and Oceanography), Salt Lake City, UT.

Bryan, C.E , S.J. Christopher, W.C. Davis, R.D. Day, A.A. Hohn, and
R.S. Wells. 2005. Establishing baseline trace element
concentrations for bottlenose dolphins in Sarasota Bay,
Florida through non-lethal monitoring of tissues and
further exploring mercury levels in relation to life history
data. 16™ Biennial Confercnce on the Biology of Marine
Mammals. December 12-16, 2005, San Diego, CA.

Cook, M.L.H., R.S. Wells, and D.A. Mann. 2005. Auditory evoked
potential (AEP) hearing measurements in free-ranging
bottlenose dolphins (Tursiops truncatus) in Sarasota Bay,
Florida. 16" Biennial Conference on the Biology of
Marine Mammals. December 12-16, 2005, San Diego, CA.

Dussan-Duque, S., R.S. Wells, and K. Bassos-Hull. 2005. Distribution,
habitat use and abundance of coastal Tucuxi (Sotalia
Sluviatilis) in the Gulf of Morrosquillo, Colombia. 16"
Biennial Conference on the Biology of Marine Mammals.
December 12-16, 2605, San Diego, CA.

Esch, H.C., L.S. Sayigh, and R.S. Wells. 2005. Whistles as potential
indicators of stress in bottlenose dolphins. 16" Biennial
Conference on the Biology of Marine Mammals. Decem-
ber 12-16, 2005, San Diego, CA.

Fauquier, D., M. Kinsel, M. Dailey, G. Hurst, N. Barros, M. Stolen, S.
Rommel, R.S. Wells, and F. Gulland. 2005. Assessing the
impact of lungworm infection on the health of wild
bottlenose dolphins in central west Florida. 16" Bicnnial
Conference on the Biology of Marine Mammals. Decem-
ber 12-16, 2005, San Diego, CA.

Fauquier, D., F. Gulland, S. Fire, L. Flewelling, J. Lansberg, N. Barros,
M. Dailey, G. Bossart, D. Duffield, J. Gannon, M. Kinsel, C.
Manire, J. Ramsdell, S. Rommel, M. Peterson, L.
Schwacke, M. Stolen, R. Pierce and R. Wells. 2005.
Assessing the impact of lungworm infection and red tide
intoxication on the health of wild bottlenose dolphin
populations. Florida Marine Mammal Health Conference
1. Gainesville, FL. 7-10 April.

Fauquier, D.A., GE. Hurst, N.B. Barros, J.D. Grimes, J. Gannon, L.
Schwacke, M. Stolen, T. P. Lipscomb, M.J. Kinsel and R.S.
Wells. 2005. Causes of mortality in bottlenose dolphins
(Tursiops truncatus) stranded along central west Florida
from 1985 - 2004. National Marine Mammal Health and
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de residéncia individual e ocorréncia de lesdes epidérmicas
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method for sampling fish populations. Southeast and Mid-
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