





Responses of Bottlenose Dolphins and
Manatees to Construction and Demolition of
Underwater Structures

By Kara Buckstaff, MSc, and Janet Gannon,
MSNR

Evaluating the effects of anthropogenic noise on
marine mammals is a rapidly-developing field of scientific
inquiry. The goal of this project, funded by the Disney
Wildlife Conservation Fund, NOAA Fisheries, and Earthwatch
Institute, was to expand our understanding of the suite of
threats facing bottlenose dolphins and Florida manatees in
coastal waters by investigating a source of potential mortality,
injury, or disturbance that has received relatively little research
attention to date — marine construction and demolition. In
Sarasota Bay the construction of a fixed-span bridge was
completed in July 2003, followed by two in-air explosions and
a final underwater explosion to demolish the pre-existing
Ringling Bridge. Before, during, and after these events
occurred boat-based dolphin surveys and aerial manatee
surveys were conducted to compare distribution of sightings
during bridge construction/demolition to historical sightings
records. Additionally, underwater sound levels were recorded
at 6 listening stations within a small study area designated to
the north and south of the Ringling drawbridge.
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In comparing distance from the construction site
before, during, and after construction, we found a significant
difference in distribution of both bottlenose dolphins and
manatees in the post-construction stage. This may indicate
that long-term exposure to construction/demoliton noise may
cause shifts in habitat use, and may in fact have more impact

than acute noises during construction. Observations made
during the underwater detonation at distances of 0.73 km and
1.83 km from the explosion site indicated that dolphins do exhibit
behavioral responses. While it was not possible to quantify
their reactions, observable changes in at-the-surface behaviors
were evident. Responses were not assessed for manatees
during the underwater explosion as there were no manatees
present. Source-level estimates of 160 dB re 1iPa-m and 176
dB re | iPa-m were calculated for the in-air explosions and 147
dB re | iPa-m was calculated for the underwater explosion.
Both in-air explosions were louder underwater than the
underwater explosion that was contained by a steel coffercell.
A permit that required a Marine Species Watch Program within
a designated danger zone of 1000 ft was implemented for the
underwater explosion, however this was not recommended for
the in-air explosions. Based on these findings, in-air explosions
occurring close to water level (< 15 ft altitude) should be
considered for the potential to affect marine life as well.

Effects of Boat Noise on Dolphin Behavior and
Distribution

By Christine Shepard, PhD Student, University of
California at Santa Cruz

Previous research conducted by SDRP has
demonstrated short-term behavioral and acoustical responses
of bottlenose dolphins to vessel traffic. High levels of boat
traffic can lead to injuries or disturbance, as manifested by
changes in behavior and use of acoustic signaling. Additionally,
yearly increases in Sarasota Bay vessel activity have created
an underwater acoustic environment that is significantly
different from the acoustic environment even thirty years ago.
The purpose of this project is to understand how underwater
noise generated by increased vessel activity affects behavior
and distribution of resident dolphins in Sarasota Bay.

Temporal and spatial variation in boat noise may
produce differences in habitat use, habitat selection, and
behavioral patterns of resident dolphins. To evaluate the
potential effects of increased vessel activity, I propose to
examine the quantitative relationships between levels of boat
traffic and resultant noise. Geographic Information Systems
(GIS) will be used to examine historical patterns of habitat use
by Sarasota Bay dolphins over a 5 year period relative to the
distributions and activities of vessels during the same period,
as collected by Sue Hofmann and her Earthwatch volunteer
teams. I will also use focal follows and line transect surveys to
evaluate the effects of short term increases in vessel activity,
such as peaks that occur on weekends or holidays.

Through the methods outlined above, I hope to
develop a clear understanding of how increased vessel activity
affects the Sarasota Bay resident dolphins. Results from this
project will aid conservation efforts directed towards coastal
cetaceans in other regions of increased anthropogenic noise
due to vessel activity. This work will form the basis of my
graduate research as a Ph.D. student at the University of
California, Santa Cruz. Support for this project has come from
Earthwatch Institute, NOAA Fisheries, and the UCSC Ocean
Sciences Department.
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HEALTH AND PHYSIOLOGY

Health Assessment Modeling and Effects of Environmental Contaminants

By Ailsa Hall, PhD and Randall Wells, PhD

Man has had a large impact on the health of the
marine ecosystem. Over-fishing, pollution, oil exploration and
shipping activities, to name a few, have indirectly affected
marine mammals throughout the world. Many of these impacts
have been to affect the ‘health’ of the individuals in the
population so that their reproductive capacity or survival is
depressed.

In the light of these global impacts the purpose of
this study is to investigate the health of the population of
Sarasota Bay bottlenose dolphins and find out how this has
changed over time. In support of this goal, health assessment
projects were conducted in February and June of 2004,
resulting in sampling and evaluation of 31 dolphins. This
work supported more than 20 different research projects.
Because we also have a great deal of knowledge about the
structure and dynamics of the Sarasota Bay population we are
investigating how we can integrate information on the health
of the individuals that make up the population (such as from
clinical chemistry information and exposure to contaminants)
and their relationship to changes in abundance, fecundity
and survival. Bottlenose dolphins are important sentinel
species; with this in mind, our program published a paper in
EcoHealth this year that describes initial efforts to develop a
system for evaluating the health of dolphin populations from
evaluation of clinical blood parameters. This study also forms
part of a wider investigation of different populations of
dolphins from New Jersey to Florida.

So far we have found that certain clinical blood
chemistry measures fluctuate significantly with age, sex and
seasonally. Clearly we need to take these variations into
account when we look at decadal changes that might be a
function of longer-term alterations in the quality of the Sarasota
Bay environment.

We have also constructed an ‘individual based model’
to help provide a particular type of risk assessment framework
for the Sarasota Bay population. We suspect that when calves
are exposed to high levels of environmental contaminants such
as polychlorinated biphenyls (PCBs) in milk from their mothers
their first year survival probability is significantly reduced.
From data collected in Sarasota Bay on levels of organochlorine
environmental contaminants such as PCBs in the blubber of
females (Figure 1), females appear to transfer PCBs and related
contaminants to their calves through milk. Their first calf gets
a particularly heavy dose, and the survival of the first calf is
particularly low. Our model then allows us to test what effects
various exposure and response scenarios will have on the
potential population growth rate. In this way we have been
able to highlight where future research efforts should be
directed in order to say with some certainty what effect such
contaminants are likely to be having on the long-term
dynamics of the Sarasota Bay community of bottlenose
dolphins.
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Figure I. Blubber concentrations of PCBs in female dolphins in Sarasota Bay relative to their reproductive status. Concentrations of
13 kinds of PCBs (in parts per million — ppm) are shown relative to a mothers age and her calving history. “Nulliparous” refers to
Jfemales that have not yet given birth and lactated, *Primiparous” refers to first-time mothers, and “Multiparous " refers to mothers that
have given birth and lactated more than once; the number of years since birth are indicated. Note the steep decline in females’s PCB
concentrations when they start lactating, and the increase as lactation declines several years post-birth. For perspective, in human
health, concentrations of more than 10 ppm are considered to be of concern.
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HEALTH AND PHYSIOLOGY cont.

Dolphin Immunology Research
By Jeff Stott, PhD and Myra Blanchard,
University of California, Davis

This project is designed to provide a state-of-the-art
assessment of the immunologic health of the dolphins in Sarasota
Bay. Advanced techniques are being applied to peripheral blood
samples to characterize and/or identify leukocyte (white blood cell)
subpopulations, lymphocyte function and inflammatory mediators.
Such measures complement the conventional immunologic data
provided by a complete blood cell count (CBC) and serum chemistry
panel. Our current goal is to identify associations between specific
immunologic perturbations and relative levels of environmental
contaminants in various tissues. In an attempt to identify
contaminant-associated immunologic dysfunction, two additional
approaches are being employed. Firstly, blood samples are being
obtained immediately upon capture, and then again just prior to
release, in an attempt to associate an increased immunologic stress
response with relatively high tissue contaminant levels. More
recently (initiated in 2003), mRNA has begun to be isolated from
peripheral blood leukocytes and cryopreserved for the purpose of
utilizing differential gene display for identifying immunologic and/
or physiologic perturbations as a function of tissue contaminant
load. A panel of bottlenose dolpohin-specific genetic probes is
currently being developed for identifying abnormal expression of a
variety of pro- and anti-inflammatory immunologic mediators, heat
shock proteins, endocrine pathways and metabolic enzymes
associated with breakdown of environmental contaminants.

Baseline values for peripheral blood leukocyte
subpopulations have been established for this free-ranging
population of dolphins. This data has identified significant age-
and sex-associated differences in all leukocyte subpopulations.
This information indicates we need to sample a greater number of
animals such that each age and sex group is sufficiently represented.
This will ultimately allow meaningful statistical comparison of
contaminant levels and immunologic status. Young animals have
relatively high numbers of T and B lymphocytes, with these
subpopulations declining rather dramatically by 30 years of age.
There is also a shift from naive T lymphocytes (never exposed to
antigen) to memory T lymphocytes as animals age. Lymphocyte
function, as determined by non-specific stimulation with T and B
cell mitogens, is largely consistent, regardless of age and sex,
assuming the animal is in a healthy state.

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. While the application of differential gene display
technologies will revolutionize our ability to identify contaminant-
associated perturbations in animal health, leukocyte phenotyping
and lymphocyte function data are already suggesting associations
between total PCB’s and immunologic health. While only two years
of data have been analyzed to date, there is evidence that those
animals with high contaminant loads have relatively decreased
numbers of memory T lymphocytes and T:B lymphocyte ratios.
From a functional perspective, lymphocytes appear to be marginally
compromised in those animals with the highest levels of

contaminants in the year 2000. This was not evident the following
year (2001). Immunologic and contaminant data will need to be
analyzed from subsequent years to determine if the cell dysfunction
in 2000 was merely an aberration or a reflection of as-yet-unidentified
seasonal influences. The modest dysfunction identified in
lymphocytes derived from those animals with the highest levels of
contaminants in 2000 was supported by decreased function following
the stress of capture. Those animals with the highest tissue levels
of contaminants had a tendency to be those that experienced the
greatest loss of T lymphocyte function following capture
(comparison of the sample obtained immediately upon capture to
the sample obtained just prior to release).

In summary, these immunologic 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. Funding for this research has been
provided by NOAA Fisheries, International Whaling Commission,
Office of Naval Research, Dolphin Quest, and the Laboratory for
Marine Mammal Immunology, School of Veterinary Medicine,
University of California-Davis

Humoral Inmune Function of Bottlenose
Dolphins: Establishing Baseline Parameters
By Hendrik Nollens DVM, MSc, PhD student,
Elliott Jacobson, DVM, PhD, 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. Among other disciplines, the study of the
cetacean immune system and the development of sero-diagnostic
tests are lagging behind those animals more commonly assessed
in traditional veterinary medicine. Ofthe different sero-diagnostic
tests, the indirect ELISA (Enzyme-Linked Immuno-Sorbent Assay)
has surfaced as a test with extremely broad application for
managing health problems of both wild and captive animals. The
indirect ELISA is of value in health assessment programs,
retrospective disease surveys using archived serum samples,
prospective monitoring of disease agents of concern, and
measurement of total antibody levels. Total antibody levels have
been suggested as markers of immune health and as a tool for
triage during strandings and rehabilitation. However, normal ranges
of total antibody levels, as present in healthy, wild bottlenose
dolphins, have not yet been determined.

We have recently made use of an on-going vaccination
program in captive bottlenose dolphins to develop and validate
such an indirect ELISA for bottlenose dolphins. The first
application of this assay will be to establish normal ranges of total
antibody levels of bottlenose dolphins. Over the past year, a set
of serum samples has been collected from the Sarasota dolphin
community, and additional serum samples will be collected during
the course of this year. Once collected, this second set of sera will
complete the necessary bank for establishing normal reference
values, using the newly developed ELISA assay.
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What Can Dolphin Exhalations Tell Us About
Their Health and Reproduction?

By Bets Rasmussen, PhD, OGI School of Science
& Engineering, OHSU

Volatile organic compounds in exhalant breath are a
reflection of biochemical constituents circulating in the blood.
Non-invasive monitoring of such compounds may give health,
reproductive, physiological and seasonal information about
wild dolphins. For the last several years we have been
collecting the exhaled breaths of Sarasota Bay dolphins during
health assessment sessions. From a conservation aspect,
information from breath of wild dolphins may reveal (1) areas
of localized, specific pollution if particular dolphins are known
to frequent such regions, (2) incidence of respiratory diseases,
(3) basic metabolic requirements, especially seasonal, and (4)
possibly reproductive status information. During 2004, our
sample was extended from 24 to 47 from which we have analyzed
exhalant breath. We continued to identify and try to quantify
now more than 60 compounds. Several groups of compounds
continued to be of particular interest: pentane (indicative of
strenuous exercise); several sulfur compounds, presumably
of bacterial origin; acids, again perhaps indicative of bacterial
infections; and aldehydes and isocyanato compounds that
may also prove to be diagnostic. With our developing interest
in metabolism related to seasonal changes - either diet or
endocrine-based - isoprene and 6-methyl-5-hepten-2-one
levels were closely watched. We will be continuing to monitor
concentration changes that may (1) be indicative of a bacterial
infection, (2) reveal seasonal changes related to fat metabolism
or, (3) demonstrate chemical clues about reproductive
condition. We plan a publication on at least one of these
aspects in 2005.

Fatty Acids in Bottlenose Dolphins
By Dana L. Wetzel, PhD, John E. Reynolds, 111,
PhD, Jay Sprinkel, BS, and Randall S. Wells, PhD

Analyses of fatty acids in tissues of dolphins and
their prey is no easy task because so many fatty acids are
present. For example, dolphins have more than 100 different
fatty acids present in their blubber, and some of their prey
have approximately twice that number. As we have collected
and analyzed samples, we decided to first test the hypothesis
that fatty acids in maternal blubber, milk, and calf blubber are
similar.

Samples of milk, maternal blubber and calf blubber
were collected during health examinations of eight free-ranging
female dolphins and their calves in Sarasota Bay, Florida in
summer 2001 and 2002. Fatty acids were derivatized to
nitrogen (picolinyl) esters, then analyzed using gas
chromatography-mass spectromentry (GCMS). Hierarchical
clustering analyses of all identified fatty acid components
showed that (a) blubber of mothers and their calves was not
different, but (b) milk samples were significantly different from
both types of blubber. Fatty acid composition and variety in

all matrices varied across sampling years, with samples taken

in 2002 having considerably more fatty acids than did those
from 2001.

Inter-annual variation in fatty acids (presumably reflecting
dietary changes to at least some extent) is not surprising for
bottlenose dolphins, given their wide range of prey and
documented inter-annual differences in inshore productivity;
nor is it surprising that mothers and calves had similar fatty
acid constituents in their blubber. However, given assumptions
about fatty acid metabolism and dietary transfer in many
mammals, the fact that the fatty acid profiles of milk differed
significantly from those of both maternal and calf blubber is
puzzling. Funding for this research was provided by NOAA
Fisheries, through the Chicago Zoological Society, and the
Harbor Branch Oceanographic Institution Protect Wild
Dolphins Program.

Effects of Red Tide Toxin on Bottlenose
Dolphins

By Spencer Fire, PhD candidate, University of
California, Santa Cruz

For decades “red tide” has been a nuisance along
Florida’s Gulf coast and has had a significant impact on the
economy, wildlife, and human health of many coastal regions
of the U.S. It has been responsible for shellfish poisoning,
fishery closures, loss of tourism and marine animal die-offs,
including marine mammals. In recent years, several large
mortality events involving bottlenose dolphins in the Gulf of
Mexico and on the Atlantic coast have been suggested to be
caused by red tide. Brevetoxin, the neurotoxin produced by
the red tide algae Karenia brevis, has been shown to have
harmful effects on a wide variety of organisms, but its effects
on bottlenose dolphins are unclear. The aim of my research is
to gain an understanding of the impact of red tide on the diet,
health, and behavior of bottlenose dolphins in Florida’s
Sarasota Bay area.

My study involves quantifying brevetoxin levels in
the tissues of fish eaten by dolphins, as well as in dolphin
tissues recovered from carcasses stranded during red tide
events. This will give insight to what levels of brevetoxin are
present in the dolphins’ diet and how the toxin is distributed
throughout the animal once ingested. The behavioral response
of dolphins to the presence of red tide is also being investigated.
It is unknown whether dolphins are aware of (or react to) the
presence of high concentrations of Karenia brevis during red
tide events. By observing their behavioral states and recording
their movements relative to concentrations of Karenia brevis,
we may be able to determine if there is a response to the toxic
event. The purpose of all these efforts is to estimate the levels
of harmful toxin to which dolphins are exposed, and through
which pathways the exposure presents itself. It is hoped that
an increased understanding of how dolphins are affected by
red tide will help conservation efforts in the future. Support
for lab analyses and field observations has been generously
provided by Long Marine Laboratory, Disney Wildlife
Conservation Fund and NOAA Fisheries, through the Chicago
Zoological Society.
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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 McLellan, PhD, Andrew Westgate, PhD, Erin Meagher, PhD
candidate, Michelle Barbieri, MSc student, Ari Friedlaender, PhD candidate

The goal of our work with the Sarasota Dolphin Research
Program is to better understand reproductive and whole-body
thermoregulatory (body temperature regulation) function in
bottlenose dolphins. The long-term, health-monitoring program for
Sarasota Bay dolphins offers us a unique opportunity to study
thermoregulation in wild cetaceans. Qur current project is 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 32°C (90°F) in the
summer.

Bottlenose dolphins in Sarasota Bay may invoke a suite of
physiological modifications to cope with their changing thermal
environment. The goal of our current study is to describe seasonal
variation in the thermal responses of bottlenose dolphins in Sarasota
Bay. We investigate thermal function in dolphins using multiple
measurement techniques, which include 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 area measured
in Watts/fm>. Deep core temperatures, measured with a specialized
colonic probe, and blubber thicknesses, measured using ultrasound
are also recorded. A dorsal fin “Trac Pac” is deployed on a subset
of dolphins, recording skin surface temperatures and heat flux values,
as well as velocity and time-depth records. These Trac Pacs are
attached to the fin’s surface using suction cups, and are deployed
for periods lasting up to 8 hours. Infrared thermal imaging is used
to measure skin surface temperatures of wild dolphins, both during
temporary restraint and while they are free-swimming.

Our research team has collected this suite of physiological
data on Sarasota dolphins during summer health-monitoring studies
over the past three years. These data suggest that dolphins must
actively dissipate body heat during the summer to maintain constant
body temperatures. Our current study has permitted us the first
opportunity to investigate the mechanisms used by wild dolphins
to maintain homeothermy over the course of a year, as they
experience a wider range of environmental conditions.

Dolphins use their appendages (dorsal fin, pectoral flippers
and flukes) to either conserve or dissipate body heat, thus, these
body sites are considered thermal windows. This study examines
the roles of thermal windows and other body surfaces in regulating
the body temperature of dolphins. Heat flux provides a real-time,
dynamic method of assessing the thermal status of an individual
animal. 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.

These heat flux measurements are taken seasonally on
individual, wild bottlenose dolphins to examine how they vary their
whole body conductance to adjust to changing environmental

temperatures. Heat flux values will be related to seasonal changes
in blubber thickness within individual bottlenose dolphins. To date,
heat flux data have been collected during six separate capture-release
events in three seasons (June 2002, 2003 and 2004, Fall 2002, Winter
2003 and 2004). There are a total of 38 animals included in the summer
data set (20 males, 18 females), 3 animals in the fall data set (2 males,
1 female), and 13 animals in the winter data set (4 males, 9 females).

Overall, mean heat flux in winter was significantly higher
than that in summer. Generally, the highest mean heat flux values in
winter were found at the base of the dorsal fin and at the tailstock.
In summer, mean heat flux values were generally lower and showed
less variation than those measured in winter, Mean blubber thickness
measurements at the lateral body wall and at the tailstock for dolphins
in this study were significantly higher in the winter than in the
summer.

Preliminary results suggest that bottlenose dolphins in
Sarasota Bay do not necessarily respond to decreased ambient
temperatures by decreasing heat loss across the body surface.
Rather, heat flux values across the lateral body wall and tailstock
were significantly higher in the winter, relative to those measured in
the summer. These winter increases in heat flux occurred despite
significantly thicker blubber layers at these sites in winter.

Although we expected heat flux values across the dolphin’s
thermal windows (dorsal fin, pectoral flippers and flukes) to be higher
in the summer, due to an increased need to dissipate body heat in
tropical water temperatures, surprisingly there was no significant
difference between summer and winter heat flux values at most of
these sites. These results suggest that bottlenose dolphins resident
to Sarasota Bay, FL may be using alternative mechanisms to
dissipate excess body heat in the summer, such as enhanced
respiratory evaporative heat loss or spending more time in cooler
microclimates. These alternative mechanisms are currently under
investigation.

We deployed our first thermal Trac Pac on a Sarasota
bottlenose dolphin during the summer of 1999, and have deployed
the thermal Trac Pac an additional 51 times. These deployments
have provided us with over 100 hours of unique data on the thermal
biology of free swimming bottlenose dolphins. We have gained
many insights into the thermal behavior of wild dolphins from the
data we have collected. Forexample, we have learned that dolphins
are profoundly affected be small differences in water temperature.
Differences as little as 1° C can bring about significant changes in
the amount of heat an animal loses to the water. These experiments
have reinforced the idea that bottlenose dolphin thermoregulatory
function is much more complex than we had previously imagined.
The data we have been fortunate to collect will allow us to
investigate this complexity in detail.

The temperature difference between a body surface and
the environment is one factor that contributes to heat loss from an
organism. The goal of this study was to investigate how dolphins
may use this temperature differential to thermoregulate across large
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84 seine sets and 152 passive acoustic recordings, despite being
tormented by Hurricanes Charlie, Frances, Ivan (twice), and Jeanne.
In total, 26,872 fish were caught, measured, and released. Preliminary
analyses have determined that the abundance of dolphin prey
species in sea grass and mangrove habitats is at least two orders of
magnitude higher than in sandflat, open bay, and shallow Gulf of
Mexico habitats. The average sizes of several important prey
species—hardhead catfish, Arius felis; menhaden, Brevoortia spp.;
pigfish, Orthopristis chrysoptera; pinfish, Lagodon rhomboides;
spotted seatrout, Cynoscion nebulosus; sheepshead, Archosargus
probatocephalus; and spot, Leiostomus xanthurus—differed
significantly between habitats. The sizes of the fish are important
because dolphins tend to select prey within the size range of about
6 to 16 inches (15-40 cm). Therefore, prey availability for dolphins
appears to vary substantially among the habitats found within
Sarasota Bay. Since specific habitats may support more prey, dolphin
conservation in Sarasota Bay may depend more on the conservation
of a couple specific types of habitat. Future analyses on the current
data will test for statistical differences among habitats regarding
species richness and the occurrence of dolphins. Our sampling will
resume in December and run through March 2005. Collecting summer
and winter seine data will result in seasonal comparison of how
dolphins and their target prey species are distributed throughout
Sarasota Bay over the course of a single year.

Coupling the fish data from this study with our long-term
database documenting dolphin and human uses of Sarasota Bay
will allow us to quantify habitat quality for bottlenose dolphins.
With this knowledge, a simple index of habitat quality will be created
that will allow scientists and government managers to determine the
quality of any habitat for bottlenose dolphins. This index could
greatly benefit the conservation of bottlenose dolphins worldwide
by helping resource managers predict the consequences of altering
different types of habitat. In addition, our data on fish abundance
and distribution will be used to create an ecosystem-based model of
Sarasota Bay’s food web, which in turn can predict how changes to
one part of the food web will affect every other part of the food web.
For example, this model will be able to predict how an increase in
fishing activity would affect different fish species in the Bay, as well
as dolphins, manatees, seagrass, and mangroves. Predicting these
changes in the Bay’s food web could potentially allow researchers
and managers to focus on key ecological changes likely to occur
from proposed coastal development projects and to focus further
research efforts on specific factors that influence the Bay’s dolphin
population.

As a further benefit of the research, we are collecting our
data for Sarasota Bay using the same techniques the Florida Wildlife
Research Institute is using for the neighboring estuaries of Tampa
Bay and Charlotte Harbor. Thus, we will be able to fill in a
geographical gap in the state’s ongoing assessment of fish stocks.
The present research project would not be possible without the
help of many interns and volunteers who generously donate their
time and effort to this ambitious project. Essential funding was
provided by NOAA Fisheries (U.S. Department of Commerce) and
by Harbor Branch Oceanographic Institution’s Protect Wild Dolphins
Program.

Expanding Capabilities of the Vortex Population
Modeling Software
By Robert Lacy, PhD, Chicago Zoological Society

The Vortex simulation software for population viability
analysis (PVA) is used globally to make projections of wildlife
populations under various assumptions about species biology,
habitats, and the impacts of human activities. These analyses
can help to identify the most threatening processes, and the best
options for management and conservation of the species. The
large amount of data collected over the years on the dolphins of
the Sarasota area provides the opportunity to use PVA models to
make projections of the long-term trajectory of the population.
The multiple and significant impacts of human activities on the
dolphins provide strong reasons for us to assess the likely fate
of the dolphin populations under various scenarios about
changing human activities. However, the social system of
dolphins and the spatial structuring of the dolphin populations
add complexities to the population dynamics that would not be
modeled well with any existing PVA model.

We are therefore working to extend the capabilities of
the Vortex PVA software, to provide options to model more
complex social systems (for example, making breeding success
dependent on the social environment and on whether the female
is a first-time mother), spatial structure of the populations (for
example, allowing the overall population to be comprised of a
number of social units that differentially use sections of the bays
and coastal waters), and differences in habitat quality in various
parts of the overall range of the population. To add these
capabilities to the PVA model, we have allowed the program to
assign and monitor variables that represent important
characteristics of individual dolphins (such as past breeding
history and subpopulation membership) and of the habitat (such
as food resources, and local threats caused by human activities).
We are now also making Vorfex a component of a “meta-mode!”,
in which the Vortex representation of the dolphin population can
be linked to other computer models of habitat change, human
activities, and wildlife disease. We will soon be testing this new
meta-model with data on the Sarasota area dolphin populations,
making projections under various scenarios of human activities,
and comparing the results to those from other kinds of population
models.

These efforts will provide us with the ability to integrate
diverse kinds of data and knowledge into a more complete picture
of the processes influencing the dolphin populations. In addition,
by using the very extensive data on the dolphins to test and
refine these new analysis tools, we (and the dolphins!) will be
helping many more species that similarly are facing diverse threats
from changing habitats and human activities. For example, people
studying elephants in Burma, lion tamarins (a small monkey) in
Brazil, elk in Canada, and cheetahs in Namibia are all eager to use
our enhanced population models to explore the long-term
prospects for their species. Funding for developing these
conservation tools has been provided by NOAA Fisheries, the
Chicago Zoological Society, and the Conservation Breeding
Specialist Group of the World Conservation Union.

Sarasota Dolphin Research Program

13



























EDUCATION

Education is 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.

In Fall of 2004, Mote Marine Lab opened a new
Immersion Cinema theater, with 165 seats sharing computer
consoles, the largest of the more than 20 such interactive
theaters in existence in North America. A new program to be
distributed through the network of studios, “Dolphin Bay,” is
loosely based on our long-term dolphin research and
conservation program in Sarasota Bay. Participants are able
to investigate threats to bottlenose dolphins in the imaginary
bay and attempt to resolve the threats for the animals by
applying field research techniques, performing rescues, caring
for dolphins in a hospital setting, and participating in polls to
inform a congressman of their selection from a variety of
population-level protection measures. 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”
(described elsewhere in this newsletter in more detail),
indicating the population size 50 years hence.

Students at all levels are crucial elements of
conservation. Through the encouragement of long-time
program supporters and participants John and Ronnie Enander
and Bill Scott, we worked with 5" grade teachers in Sarasota
County on a program to educate students about dolphins and
manatees, their needs, and how to treat them in the wild, through
classroom visits by Randy Wells. In preparation for these
classroom visits, each class was provided with free copies of
Wells’ book “Dolphin Man: Exploring the World of Dolphins.”

For high school students, education staff at the
Chicago Zoological Society’s Brookfield Zoo and Mote Marine
Lab are working with us to develop curricula for distance
learning programs on dolphins, taking advantage of our long-
term datasets to develop student activities that mirror some of
the ways the scientists address current research topics (see
below, “Secret Life of Dolphins”).

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 (12 doctoral dissertation and
19 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
in the University of Florida’s SEAVET program this year for
the first time.

Our efforts to provide information to our colleagues
and wildlife management agencies continues through
publication of numerous scientific articles, invited
presentations at various scientific conferences and
participation in national/international panels such as the
Atlantic Scientific Review Group, the Working Group on
Unusual Marine Mammal Mortality Events, the International
Whaling Commission, the IUCN Cetacean Specialist Group,
and the IUCN Reintroduction Specialist Group.

Intern Perspective
By Stephanie Schilling, BS

How does someone from Arizona become a marine
mammalogist? This was the challenge that I faced after I
graduated from Northern Arizona University in December of
2002. Idecided that participating in internships would be the
most beneficial way to get a start in the field of marine
mammalogy. In December 2003 I met Kim Bassos-Hull at the
Society for Marine Mammology’s biennial conference in
Greensboro, NC and she invited me to apply for an internship
with the Sarasota Dolphin Research Program (SDRP) based at
Mote Marine Lab. In February of 2004, [ arrived in Florida and
began my internship at SDRP working with Kim and her
supervisor, Dr. Randy Wells, on their research in Charlotte
Harbor. The first four weeks of my internship were based at
Mote’s Pine Island Field Station. During my time there, I had
the opportunity to spend almost every day on the water,
learning field techniques and observing the dolphins of
Charlotte Harbor. When we weren’t on the water, there was
plenty of data entry and photo identification for us to do.

When we returned to Sarasota, | began helping Kim
and other interns update the Charlotte Harbor fin identification
catalog. After observing the animals in the wild it was
interesting to be able to learn more about them by looking at
the distribution of their sightings and their association
patterns. [ also had the opportunity to do field work in Sarasota
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Bay, where [ participated in surveys looking at the distribution
and life history of the resident dolphins, focal follows for
Spencer Fire’s red tide research, purse seining with Dr. Damon
Gannon, and capture-release health assessment. I occasionally
went out with other programs, such as the manatee and offshore
cetacean research programs, and volunteered with Mote’s
dolphin hospital. Perhaps my favorite experience was working
with Toro, a Charlotte Harbor dolphin that we first sighted in
February with line embedded in her dorsal fin and pectoral flipper.
After repeated observations indicated that she was not going
to shed the line on her own, our SDRP field team caught her,
removed the line, examined her wounds, and determined that
she would benefit from intensive care at the dolphin hospital. 1
worked as many shifts with her as possible at the hospital. 1 was
then able to assist with her release and continue monitoring her
through radio tracking. When I was not in the field or helping
with Charlotte Harbor surveys, | worked with our GIS expert,
Janet Gannon. I helped digitize location zones and map the
long-distance offshore movements of a released rehabilitated
dolphin outfitted with a satellite-linked radio transmitter.

My intemnship at SDRP has been invaluable to me,
through the contacts I made, the skills I learned, and being able
to get a glimpse into the world of a marine mammalogist. In fact,
I enjoyed my internship so much that I still haven’t left! [ now
work as a Research Assistant for Dr. Wells, continuing the
projects I had started as an intern.

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

Each summer, Mote Marine Laboratory (MML) hosts
a 10-week program to provide research experiences in marine
science to advanced undergraduate students. This highly
prestigious project is funded by the National Science
Foundation’s Research Experiences for Undergraduates (REU)
Program. Under the supervision of a scientist from MML, each
student designs and completes an independent research project.
Students present the results of their research in a manuscript-
style research paper and in an oral presentation at a laboratory-
wide research symposium. In addition, students get the
opportunity to participate in many ongoing research projects,
attend research seminars, participate in discussion groups on
science careers, and go on field trips to local marine science
research and education centers.

This year, | mentored REU student Katie Brueggen from
College of the Ozarks in Missouri. Katie was one of the core
members of the dolphin prey survey crew and her independent
research project was called “Effects of bottlenose dolphin
sounds on the acoustic behavior of spotted seatrout spawning
choruses.” Katie’s research showed that choruses of spawning
male spotted seatrout (Cyrnoscion nebulosus) responded to the
sounds of echolocating dolphins by becoming quieter. This is
probably an adaptation to avoid predation by dolphins that use
passive listening to detect prey. Seatrout choruses also become
quieter in response to the disturbance calls of Atlantic croaker
(Micropogonias undulatus). Many species of fish produce
disturbance calls when they are threatened by predators, and

there is a great deal of similarity among the disturbance calls of
fish from a variety of families. Since croaker and seatrout are
both preyed upon by dolphins, it is not surprising that they
respond to each other’s calls.

Katie’s research project was selected from among all
the REU projects at Mote to be presented at the conference of
the American Society of Limnology and Oceanography, which
will be held in Salt Lake City in February 2005. This is an honor
for Katie and the Sarasota Dolphin Research Program. For more
information on Mote’s REU Program, see their web site at: http:/

/www.mote.org/~jimg/reu.htm.

“Secret Life of Dolphins” Update
By Robin Dombeck, Chicago Zoological Society

This has been an amazing year for the Secret Life of
Dolphins project! This joint project of the Chicago Zoological
Society and Mote Marine Laboratory, funded by the U.S.
Department of Education, has grown to near completion.

The curriculum package utilizes diverse media to
encourage student learning. We have now completed pilot
versions of the classroom teacher guided explorations for high
school students, interactive data analysis software,
videoconference sessions, and field trips. At the Chicago
Zoological Society’s Brookfield Zoo, the Dolphin Theater is
complete, allowing classes and the general visitors to vicariously
experience being on a research boat with Randy Wells. At Mote
Marine Lab, the Immersion Cinema experience is up and running,
with a school preview on November 19, and an official opening
on November 24.

The SLD team hosted teacher workshops at both
Brookfield Zoo and Mote Marine Lab. Twenty three middle and
high school teachers attended at BZ in May, and 11 middle,
high school and two Marine Mammal Alliance educators
attended at MML in July. At the workshops, educators learned
about how scientists study dolphins and how that knowledge
is applied, both in the wild and in zoos and aquariums dolphin
research. They tested the classroom activities and software and
experienced a videoconference. They have learned how to
manipulate and analyze authentic data to answer questions,
such as those being asked by marine mammal scientists. They
also received a copy of the curriculum to test in their classrooms,
and are invited to take their classes on a field trip.

As the development and teacher workshops have
progressed, so too has our evaluation of the project. Our
evaluator contractors continue to survey teachers, visit
classrooms and compile data.

The development of the Secret Life of Dolphins project
will draw to a close in December of 2004, but we will continue to
offer teachers and their students this amazing opportunity to
participate in our innovative program as we disseminate the
materials. It’s by far the best curriculum out there on dolphin
health, anatomy, physiology, social structure, study of the
Sarasota Bay ecosystem, dolphin communication and dolphin
diets, if we say so ourselves! Thank you to all the SLD team,
researchers, MML staff, BZ staff, US DOE, and so many others
who have made this possible.

Sarasota Dolphin Research Program
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SARASOTA DOLPHIN RESEARCH PROGRAM OPERATIONS

Keeping Track: SDRP Databases and Applications By Janet Gannon and Stephanie Nowacek

Every year, SDRP staff collect data on a wide range of topics: from dolphin distribution to acoustic recordings to health assessment
information. These data are the basis for all of our analyses, and considerable effort goes into verifying, entering, and maintaining information
for future analyses. Our most extensive collection of data, relating to dolphin distribution, dates from 1975. We have more than 25,000 discrete
field sightings of dolphin groups, adding hundreds each year. For each group sighting, our photo-ID staff members identify known animals,
giving us over 70,000 sightings of known animals.

Until now, SDRP has used a combination of Microsoft FoxPro and Excel to manage our dolphin sighting and health assessment data.
The inability to link those data sets however, prompted us to explore better options. This year we are developing a new database application
designed to make working with data easier. The application, based in Microsoft Access, has verification procedures and data analysis built in.
For example, when questionable data (such as unusual latitude or longitude) are entered by users, a popup message appears asking for
verification. This often prevents errors such as typos from ever being entered, simplifying later verification, improving accuracy, and speeding
up processing times. The application as written provides some data analyses such as coefficients of association (a measure of the frequency
of concurrent sightings between dolphins) and simple mapping of sightings. Although development is still in progress, the database will soon
also aid our photo-ID staff by making it possible to query through photos of known animals according to fin attributes. In time, we hope to link
these datasets with dorsal fin identification photographs, body measurements, blood values and other health records, contaminant data, and
whistle patterns, for example.

Maintaining data integrity, making data entry easier and faster, and expanding data analysis capabilities all help us be one of the
premier marine mammal research groups in this country. 2004 was a productive, data-filled year, as we know next year will be too!

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.

Peer-reviewed Journal Articles and Book Chapters

Wells, R.S. 2003. Dolphins (Delphinidae). Pp. 41-58 In: V. Geist, M.
Hutchins, and M.C. McDade, eds., Mammals IV, Vol. 15 of
Grzimek’s Animal Life Encyclopedia. The Gale Group,
Farmington Hills, MI.

Wells, R.S., H.L. Rhinehart, L.J. Hansen, J.C. Sweeney, F.I. Townsend, R.
Stone, D. Casper, M.D. Scott, A.A. Hohn, and T.K. Rowles. 2004.
Bottlenose dolphins as marine ecosystem sentinels: Developing a
health monitoring system. EcoHealth 1:146-254.

Nowacek, S.M., R.S. Wells, D.P. Nowacek, E.C.G. Owen, T.R. Speakman and
R.O. Flamm. 2004. Florida manatees, Trichechus manatus
{atirostris, respond to approaching vessels. Biological
Conservation 119:517-523.

Maresh, J.L., F.E. Fish, D.P. Nowacek, S.M. Nowacek and R.S. Wells. 2004.
High performance turning capabilities during foraging by
bottlenose dolphins (Tursiops truncatus). Marine Mammal Science
20(3):498-509.

Cook, M.L.H., L.S. Sayigh, J.E. Blum, and R.S. Wells. 2004. Signature
whistle production in undisturbed free-ranging bottlenose dolphins

(Tursiops truncatus). Proceedings of the Royal Society of London:

Biological Sciences 271:1043-1049.

Watwood, S.L., P.L. Tyack, and R.S. Wells. 2004. Whistle sharing in paired
male bottlenose dolphins, Tursiops truncatus. Behavioral Ecology
and Sociobiology. 55(6): 531-543.

Hansen, L.J., L.H. Schwacke, G.B. Mitchum, A.A. Hohn, R.S. Wells. E.S.
Zolman, and P.A. Fair. 2004. Geographic variation in
polychorinated biphenyl and organochlorine pesticide
concentrations in the blubber of bottlenose dolphins from the US
Atlantic coast. The Science of the Total Environment 319:147-
172.

Buckstaff, K.C. 2004. Effects of watercraft noise on the acoustic behavior
of bottlenose dolphins, Tursiops truncatus, in Sarasota Bay,
Florida. Marine Mammal Science 20:709-725.

Gannon, D.P. and D.M. Waples. 2004. Diets of coastal bottlenose dolphins
from the mid-Atlantic region of the United States differ by
habitat. Marine Mammal Science, 20:527-545.

Gannon, D.P.,, D.W. Johnston, A.J. Read, and D.P. Nowacek. 2004.
Resonance and dissonance: science, ethics, and the sonar debate.
Marine Mammal Science, 20:898-899.

Theses and Dissertations

Klatsky, L.J. 2004. Movement and dive behavior of bottlenose dolphins
(Tursiops truncatus) near the Bermuda Pedestal. MSc. Thesis,
San Diego State University.

Manuscripts In Press, In Revision, or In Review

Gannon, D.P.,, N.B. Barros, D.P. Nowacek, A.J. Read, D.M. Waples, and R.S.
Wells. In press. Prey detection by bottlenose dolphins (Tursiops
truncatus): an experimental test of the passive-listening
hypothesis. Animal Behavior.

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

Tornero, V., A. Borrell, A. Aguilar, R.S. Wells, J. Forcada, T.K. Rowles, and
P.J.H. Reijnders. In press. Effect of organochlorine pollutants
and individual biological traits on blubber retinoid concentrations
in bottlenose dolphins (Tursiops truncatus). Journal of
Environmental Monitoring.

Watwood S.L., E.C.G. Owen, R.S. Wells, and P.L. Tyack. In press.
Signature whistle use by free-swimming and temporarily
restrained bottlenose dolphins. Animal Behaviour.

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.

Watwood, S.L. and Owen, E.C.G. In revision. Adult male bottlenose
dolphins, Tursiops truncatus, use whistles to initiate reunions
between alliance partners. Journal of Comparative Psychology.

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. In
review. Integrating life history and reproductive success data to
examine potential relationships with organochlorine compounds
for bottlenose dolphins (Tursiops truncatus) in Sarasota Bay,
Florida. The Science of the Total Environment.

Hall, A.J., B.J. McConnell, T.K. Rowles, J. Kucklick, L. Schwacke, and R.S.
Wells. In review. Population consequences of polychlorinated
biphenyl exposure in bottlenose dolphins — an individual based
model approach. Environmental Health Perspectives.
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Sayigh, L.S., L.E. Williams, R.S. Wells, and A.A. Hohn. In review.
Modifications of signature whistles in adult female bottlenose
dolphins. Animal Behavior.

Wetzel, D.L. J.E. Reynolds, III, J. Sprinkel and R.S. Wells. In review. Fatty
acids in bottlenose dolphin (Tursiops truncatus) milk differ
significantly from those in maternal and calf blubber: Evidence using
picolinyl esters and gas chromatography-mass spectroscopy. Joumal
of Comparative Biochemistry and Physiology.

Martien, K.K., A.B. Sellas, P.E. Rosel, B.K. Taylor, and R.S. Wells. In review.
A new approach to defining management units for Gulf of Mexico
bottlenose dolphins. Marine Mammal Science.

Gannon, D.P. In review. Evidence for acoustic contact calling in a fish,
Micropogonias undulatus (Sciaenidae). Ethology.

Gannon, D.P. In review. Passive acoustic techniques in fisheries science:
promises and pitfalls. Transactions of the American Fisheries
Society.

Technical Reports

Wells, R.S. 2004. Small cetacean electronic tag attachment workshop, June
11-12, 2603. Report to the U.S. Marine Mammal Commission,
Contract No. T03326587.

Wells, R.S., Tornero, V., Borrell, A., Aguilar, A., Rowles, T.K., Rhinehart, H.,
Hofmann, S., Jarman, W., Hohn, A., Sweeney, J. 2004. Integrating
life history and reproductive success data to examine potential
relationships with organochlorine compounds for bottlenose
dolphins (Tursiops truncatus) in Sarasota Bay, Florida. International
Whaling Commission Report SC/56/E19.

Wilson, J. Wells, R.S., Aguilar, A., Borrell, A., Tornero, V., and Reijnders, P.J.H.
2004. Relationship between contaminants and
immunohistochemistry CYPIA expression in upper and lower
dermis tissue of bottlenose dolphins Tursiops truncatus.
International Whaling Commission Report SC/56/E17.

Tornero, V., Aguilar, A., Borrell, A., Forcada, J., Wells, R.S., and Reijnders,
P.J.H. 2004. Effect of organochlorine pollutants and individual
biological traits on retinoid blubber concentrations in bottlenose
dolphins (Tursiops truncatus). International Whaling Commission
Report SC/56/E16.

Schwacke, L., Hall, A., Wells, R., Bossart, G., Hohn, A., Fair, P., Kucklick, J.,
Rosel, P., and Rowles, T. 2004. A 5-year plan for health and risk
assessment for bottlenose dolphin populations along the southeast
U.S. coast. International Whaling Commission Report SC/56/E20.

Hall, A., Wells, R.S., Stott, J., Wilson, J., Aguilar, A., Borrell, A., Tornero, V.,
Donovan, G.P,, O’Hara, T., Rowles, T., Siebert, U., Bjerge, A. and
Reijnders, P.J.H. 2004. Biomarkers of contaminant exposure and
relationships with blubber contaminant levels in bottlenose dolphins
Tursiops truncatus. International Whaling Commission Report SC/
56/E15.

Presentations at Professional Meetings

Wells, R.S., Tomero, V., Borrell, A., Aguilar, A., Rowles, T.K., Rhinehart, H.,
Hofmann, S., Jarman, W., Hohn, A., Sweeney, J. 2004. Integrating
life history and reproductive success data to examine potential
relationships with organochlorine compounds for bottlenose
dolphins (Tursiops truncatus) in Sarasota Bay, Florida. Annual
Meeting of the Scientific Committee, International Whaling
Commission, 4 July 2004, Sorrento, ltaly.

Wells, R.S. 2004. Intcgrating life history, health, and reproductive success
data to examine potential relationships with organochlorine
contaminants for bottlenose dolphins in Sarasota Bay, Florida.
National Water Research Institute, Environment Canada,
Burlington, Ontario.

Wells, R.S. 2004. [mplications of bottlenose dolphin stock structure for health
assessment on Florida’s west coast. National Ocean Service,
Charleston, SC.

Wells, R.S. 2004. Health assessment of bottlenose dolphins in Sarasota Bay,
Florida. Forum on “Estrategias para el Manejo y Aprovechamiento
de Delfines (Tursiops spp.) en México. 1-2 May 2004, La Paz,
Mexico.

Bassos-Hull, K., R.S. Wells, C.A. Shepard, J.B. Allen, and B.C. Balmer. 2004,
Bottlenose dolphin abundance, distribution, population structure, and
health in the Charlotte Harbor ecosystem: update and findings 2604,
5-6 October 2004, Charlotte Harbor Conference, Mote Marine
Laboratory, Sarasota, FL.

Bassos-Hull, K., R.S. Wells, C.A. Shepard, J.B. Allen, and B.C. Balmer.
2004. Bottlenose dolphin abundance, distribution, population
structure, and health in Charlotte Harbor, Florida. 26-28 March
2004, SEAMAMMS, Harbor Branch Oceanographic Institution,
Fort Pierce, FL.

Dussan, S., R.S. Wells, and K. Bassos-Hull. 2004. Preliminary Results of
the Distribution and Habitat Use of Coastal Sotalia (Sotalia
Sluviatilis) in the Gulf of Morrosquillo, Colombial I* Reunién de
Trabajo de Especialistas de Mamiferos Acuéticos de América del
sur. 5° Congreso de la Sociedad Latinoamericana de Especialistas
en Mamiferos Acuaticos. Septiembre 12-17, 2004. Quito,
Ecuador. (Poster)

Houde, M., T.A.D. Bujas, B.C. Balmer, G. Bossart, P.A. Fair, R.S. Wells,
K.R. Solomon and D.C.G. Muir. 2004. Perfluorinated
compounds in three free-ranging bottlenose dolphin populations
from southeastern U.S. waters. Annual Meeting, Society for
Ecotoxicology and Chemistry. (poster)

Houde, M., T.A.D. Bujas, B.C. Balmer, G.J. Pacepavicius, M. Alaee, G.
Bossart, P.A. Fair, R.S. Wells, K.R. Solomon and D.C.G. Muir.
2004. Assessment of hydroxylated polychlorinated biphenyls
(OH-PCBs) in plasma of free-ranging bottlenose dolphins.
Annual Meeting, Society for Ecotoxicology and Chemistry.
(poster)

Gannon, J.G,, D.P. Gannon, and R.S. Wells. 2004. Using GIS, relational
databases, and application programming to improve ecological
sampling design: an example involving bottlenose dolphins and
their prey. Southeast and Mid-Atlantic Marine Mammal
Symposium. 26-29 March 2004, Ft. Pierce, Florida, (poster
presentation).

Watwood, S.L. 2004. Social communication and behavior in marine
mammals. MIT Alumni group, Woods Hole Oceanographic
Institution.

White, C.E., G. Tagliarini, L. Sayigh and S. Narayan. 2004. Automatic
computer classification of dolphin signature whistles. Sigma Xi
Spring Meeting, UNCW, 4/15/04.

Invited Participation in Legislative Activities

Wells, R.S. 2004. U.S. House of Representatives, Subcommittee on
Fisheries Conservation, Wildlife and Oceans. Invited
Participant, Stakeholder Meeting, Marine Mammal Protection
Act Reauthorization, H.R. 2693. 20 January 2004.

Invited Public and University Lectures

Wells, R.S. 2004. Bottlenose dolphin conservation based on long-term
behavior, ecology, life history, and health research. Biology of
Marine Mammals, University of Miami.

Wells, R.S. 2004. The secret lives of Sarasota Bay’s bottlenose dolphins.
MaST Research Institute, Sarasota High School, Sarasota, FL.

Wells, R.S. 2004, Dolphin family values. Lowell Lecture Series, New
England Aquarium, Boston, MA.

Wells, R.S. 2004. Conservation Matters, Brookfield Zoo, Brookfield, IL.

Cook, M.L.H. 2004, Hearing measurements in bottlenose dolphins. WV
P.E.O. Chapter B fall meeting, Morgantown, WV.

Wells, R.S. 2004. Bottlenose dolphin conservation based on long-term
behavior, ecology, life history, and health research. SEAVET
course, University of Florida.

Wells, R.S. 2004. Caring for and caring about bottlenose dolphins -
perspectives from 34 years of collaborative dolphin research.
Invited Presentation, Marine Mammal Alliance Educator’s
Annual Meeting, Orlando, FL.

Wells, R.S. 2004. Integrating life history, health, and reproductive success
data to examine potential relationships with organochlorine
contaminants for bottlenose dolphins in Sarasota Bay, Florida.
Marine Mammal Toxicology, Woods Hole Oceanographic
Institution.

Cook, M.L.H. 2004. Hearing measurements in free-ranging bottlenose
dolphins. Department of Social Sciences, New College of Florida,
Sarasota, FL.

Wells, R.S. 2004. Dolphins, manatees, and sea turtles from Osprey to Boca
Grande: Current Mote Marine Laboratory research and
conservation activities, and plans for the future. Gulf Coast
Community Foundation of Venice, Venice, FL.
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Professional Activity Summary cont.

Wells, R.S. 2004. Dolphin family values. Sarasota Boat Club,
Sarasota, FL.

Wells, R.S. 2004, CZS Sarasota Dolphin Research Program: Helping
to make CZS a place where conservation, research,
education, and animal programs intersect seamlessly. Board
of Trustees Retreat, Chicago Zoological Society,
Brookfield, IL.

Wells, R.S. 2004. History and overview of Mote Marine Lab’s Marinc
Mammal Stranding Response Program. MML Animal Care
Class, Sarasota, FL.

. Wells, R.S. 2004. Discovering dolphins and manatees in our
backyards. Brentwood Elementary School (two 5" grade
classes), Sarasota, FL.

Wells, R.S. 2004, Discovering dolphins and manatces in our
backyards. Philippi Shores Elementary School (5" grade
class), Sarasota, FL.

Wells, R.S. 2004. Discovering dolphins and manatces in our
backyards. Venice Elementary School (two 5% grade
classes), Venice, FL.

Watwood, S.L. 2004. Social communication and behavior in marine
mammals. MIT Alumni group, Woods Hole
Oceanographic Institution. -

How You Can Make a Difference

Janik, V.M. 2004. Using acoustic playbacks to study signature
whistles and their significance in dolphin communication.
Invited plenary lecture presented at the 18" Annual
Conference of the European Cetacean Socicty, Kolmarden,
Sweden

Janik, V.M. 2004. Vocal learning in marine mammals: mechanisms
and functions. Invited lecture at the University of South
Florida at St Pctersburg, USA

Janik, V.M. 2004. How do bottlenose dolphins encode identity in
whistles? Invited lecture at Odense University, Denmark

Sayigh, L.S. 2004. Bottlenose dolphins. Invited speaker at the Cape
Fear Sierra Club mceting, March 2004

Sayigh, L.S. 2004. Bottlenose dolphin signature whistles: fact and
fiction. Invited talk at the Duke University Marine
Laboratory, December 2004

Bassos-Hull, K. 2004. Bottlenose dolphin abundance, distribution,
population structure, and health in the Charlotte Harbor
ecosystem. Invited speaker at Useppa Island Museum,
Pineland, Florida, February 2004.

Bassos-Hull, K. 2004. Bottlenose dolphin abundance, distribution,
population structure, and health in the Charlotte Harbor
ecosystem. Invited talk at the University of St. Andrews,
Scotland, August 2004.

Endowment for Long-term Program Continuity — The staff and volunteers of the Sarasota Dolphin Research Program would like to be able
to maintain our continuing ambitious level of field work, analyses, publishing, and presenting, but we need to expand our base of support
in order to make this possible. We would like to establish an endowment of $2,000,000 to ensure the continuity of the most basic
monitoring activities of the world’s longest-running dolphin research program.

Dolphin Rescue Fund — Because of our expertise and specialized gear, we are increasingly involved in rescuing dolphins suffering from
human interactions. These rescues typically involve up to 4 vessels and 20 people, with direct field costs of about $1,000 per day, not
including staff salaries. Tags for follow-up monitoring cost $250 for a VHF tag, and about $3,500 for satellite-linked location monitoring tags
with dive recording capabilities. These efforts currently have no source of support. We would like to establish a Dolphin Rescue Fund of
at least $10,000 to make sure that we are able to continue to provide the level of immediate response that can optimize our chances for
success, so we can have more positive outcomes such as those for “Placida” and “Toro” as described in this newsletter.

Contributions can be directed to our program through any of three not-for-profit organizations, Dolphin Biology Research Institute,
Chicago Zoological Society, or Mote Marine Laboratory. Dolphin Biology Research Institute (IRS-EI#59:2288387) is a Florida-based,
501 {c}3 not-for-profit corporation; thus donations of funds and/or equipment are tax-deductible (Florida State Solicitations Registration
No. SC-01172). Donations go almost entirely to offset research and education program expenses. During the most recent fiscal year, less
than 2% of funds received by DBRI were spent on fund-raising activities. No salaries were paid by DBRI to any of its Officers or Directors.
The Chicago Zoological Society and Mote Marine Laboratory also have mechanisms for accepting funds specified for use by the “Sarasota
Dolphin Research Program.”
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