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Sarasota Dolphin Research Program: A Continuing Commitment to Conservation,
Research, and Education By Randall Wells, PhD

The "world's longest-running dolphin research program" is now in its 34''' year. It continues as a full-time, year-round operation
involving 8 full-lime staffmembers. 7 part-time staff. 14 graduate students, and a dozen or more volunteer student interns, joined each month
by up to five Earthwatch Institute volunteers. Some Held projects involve more than 100 participants, including visiting scientists, animal care
professionals, and trained volunteers. Since its inception in 1970, the program has gained an international reputation for providing high
quality information of importance to dolphin conservation.

Our desire with each research project is to contribute to a better understanding
ofthe structure and dynamics of populations of small cetaceans (dolphins, whales,
and porpoises), as well as the natural and anthropogenic factors (factors of human
origin) that impact them. We use an interdisciplinary and collaborative approach in
conducting studies of bottlenose dolphins within a unique long-term natural
laboratory. The primary goals of this program include (I) collecting biological,
behavioral, ecological, and health data of importance to the conservation of small
cetaceans, especially bottlenose dolphins. (2) pro\iding requisite information for
bottlenose dolphin conservation to wildlife management agencies. (3) disseminating
the information generated by our program to scientific and general audiences in
order to aid dolphin conservation efforts, (4) using our model program to develop
and refine hypotheses regarding bottlenose dolphins in other parts ofthe species'
range as well as other species of small cetaceans. (5) using the established natural
laboratory to develop and test new research tools and methodologies of potential
benefit to conservation efforts. (6) applying unique program expertise to dolphin

rescue operations and post-release follow-up monitoring, and (7) training cetacean conservation workers and students from around the world
in the use of these techniques.

The work toward achieving these goals is conducted under the umbrella of the "Sarasota Dolphin Research Program" (SDRP). This
name links the efforts of several organizations that work together to insure the continuity ofthe long-tenn dolphin research in Sarasota. The
Conservation Biology Department ofthe Chicago Zoological Society (CZS) has provided core stafT salaries and administrative and operational
support for the program since 1989. Dolphin Biology Research Institute, a Sarasota-based 501 fc j 3 non-profit corporation established in 1982,
provides logistical support with its fleet of five small research vessels, two towing vehicles, computers, cameras, field equipment, etc. Since
1992, Mote Marine Laboratory has provided a convenient base on City Island in Sarasota Bay. with ofTice, storage and dock space, and easy
access to good boat launching ramps. The SDRP maintains academic connections including graduate student sponsorships primarily
through the University of California at Santa Cruz. Woods Hole Oceanographic Institution, the University of North Carolina at Wilmington,
the University of South Florida, and the University of Guelph.

In the articles that follow, the stafT. students, and volunteers ofthe SDRP provide updates on the many activities of our program
during 2003. Once you've had a chance to read the material, we hope that you will agree that the interest and dedication demonstrated by
these folks are making a positive difference for the dolphins of Sarasota Bay and elsewhere.

I would like to take this opportunity to thank Dr. George B. Rabb for his tremendous support of our program since 1989, when he took
a chance on hiring me. Dr. Rabb recently retired from the directorship of Brook field Zoo. Mis clear acknowledgement of the value of long-term
studies to conservation has provided strong motivation to our staff to continue our efforts with the dolphins of Sarasota Bay. His encouragement
has been one ofthe primary forces behind the significant growth and development of our program in recent years. Dr. Rabb's dedication to
conservation will continue to be an inspiration to all of us.
Sarasota Dolphin Research Program



Federal Support for Dolphin Research and
E d u c a t i o n C o n t i n u e s

As a result of initial collaborative efforts by
Congressmen I lenry 1 lyde (R-IL). William Lipinski (D-IL).and
Porter Goss (R-FL), the Chicago Zoological Society and Mote
Marine Laboratory ha\ 'e been the recipients of
congressionally-directed funds for dolphin research and
education. Over the last three years. C/S and MMI. ha\e
shared dolphin research grants through NCAA l-'isheries
totaling S2.l()0.()()0 as well as a dolphin education grant of
$691,000 through the U.S. Department of Ldiication. For the
past two years, continuing support for specific aspects of our
research program has been a line item in President Bush's
budget.

The education grant is being used to de\ elop formal
and informal programs at both institutions. Formal programs
involve the design of curricula and materials that can be used
via distance learning to educate school children in Florida.
Illinois, and in other areas about the biology, health, and
conservation of dolphins. Informal programs include
interactive exhibits for \ isitors at both Mote Aquarium and
Brooktleld Zoo's Seven Seas underwater viewing area to
"experience" dolphin field research and/or conserx'ation policy
decision making.

The research grant provides basic infrastructure
support for our program, including expenses associated with
some of our staff and graduate students, and new or
replacement Held and analytical equipment. The grant also
supports 20 different research projects in four major areas of
iiiquiiy. including (1) population strucliire. dynamics, and slock
i d e n t i fi c a t i o n , ( 2 ) h e a l t h a s s e s s m e n t a n d b i o m a r k e r s o l '
environmental contaminants and their effects. (3) feeding
ecology, and (4) human interactions. Many of these projects
ha\e been selected and designed through consultations with
NOAA Fisheries staff in order to complement the agency's
efforts to obtain the information needed for dolphin
management and protection. An explicit component of this
research program is the dissemination of the infonnation
resulting from the research. Funding was first received during
summer 2001. and work with existing funds is designed to
continue through June 2006. Most of the projects are
underway, and reports on preliminary findings are prox ided
for some of the projects on the follow ing pages.

Dolphin near Sanihei LsicinJ cirag<iin<^ inonojiiiineni line
wrapped around it's dorsal fin. lidticaiing the public noi to
discard fi.shin^ line can help to reduce enlan^lemenl problems.

Wells Provides Invited Testimony to Congress
On 24 July. Randall Wells provided invited testimony

to the Subcommittee on Fisheries Conservation. Wildl i fe and
Oceans of the U.S. House of Representatives Committee on
Resources, regarding reauthorization of the Marine Mammal
Protection Act. The following is the oral testimony, addressing
topics suggested by congressional staff, and edited to fit to
the t ime a l lo t ted before the commit tee f rom more deta i led

testimony submitted in writing. Responses to follow-up
questions were also provided to the committee.

"Mr. Chairman and distinguished members of the
Committee, my name is Randall Wells. 1 am a Conservation
Biologist with the Chicago Zoological Society, based at Mote
Marine Laboratory, in Sarasota. Florida, where I serve as
Director of Mote's Center for Marine Mammal and Sea Turtle

Research. I began studying dolphins two years before the
implementation of the Marine Mammal Protection Act. and
have seen the many accomplishments of this Act. Our
understanding of the scope of threats to which marine
mammals are exposed has changed over the years. We need
to be able to adjust protection measures in response to a
changing world. Proposed changes to the Act make some of
these adjustments, expanding the scope of protection beyond
that related to directed takes and commercial fisheries. I am

honored to have been invited to provide testimony in support
of reauthorization of this important Act.

I n t r o d u c t i o n

Much olThe basis for my testimony is derived from
research on boitlenosc dolphins in Sarasota Bay. Florida.
Thirty years ago we discovered that at least some inshore
dolphins live in resident communities. We are now studying
four generations of residents, including many known since
1970. and their calves, grand-calves, and great-grand-calves.
Knowledge of multi-generational residency provides important
perspective for understanding exposure to threats, and can
be key to providing appropriate protection. Inshore dolphins
arguably face a larger variety and greater intensity of human
impacts than many marine mammals because of their proximity
to w here w e live. work, and recreate.

.Marine Mammal Bycatch Reduction Initiatives
I am pleased that recreational fisheries with incidental

mortality and serious injury of marine mammals will now be
held accountable for their takes. When recreat ional Ushers
are using the same gear as commercial fishers in the same
waters, eomparable mortalities and serious injuries are to be
expected. Including recreational fisheries in the list, leading
to observer coverage, will yield a more complete basis for
managing stocks, and should be more equitable for commercial
Ushers.

Captive Release Prohibition
The prohibition on releasing captive marine mammals

is needed. We can't necessarily assume that releasing animals
into the wild is in the individual's or host population's best
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interests. My e.xperiences from my own dolphin release
e.xperiment and from ser\ ing as an expert witness for NOAA
in a ease involving a failed dolphin release, point to the need
for requiring scientific research pennits.

Marine Mammal Health and Stranding Response
Increased support for the Marine Mammal Health

and Stranding Response Program is needed. This program
prov ides a window to serious threats that are less obvious
than fishing gear. The tlrst indications of marine mammal
health problems come from stranded animals. The Program
brings much-needed coordination to stranding response and
health research.

Strandings and health research have demonstrated
the accumulation of pervasive pollutants in marine mammals.
PCB concentrations greater than those of concern for human
health have been documented. In bottlenose dolphins, high
PCB concentrations apparently correlate with increased llrst-
born mortality, reduced immune system function, and reduced
male reproductive hormones.

Congress should consider funding a research
program to quantify the impacts from pervasive environmental
threats, looking at chemical concentrations in the environment
in order to establish their effects on marine mammals. Other

pervasive threats, such as noise, could also be included.
Cumulative risks could then be considered along with more
direct takes, leading to improved stock assessments.

The Marine Mammal 1 lealth and Stranding Response
Program is on the front line for detecting emerging toxic
chemicals, diseases, and pathogen pollution. The
authorization for annual funding from MMPA funds into the
Marine Mammal Unusual Mortality Event Fund is essential
for emergency responses. I hope you will consider
reauthorizing complemeniar)' funding for the John Prescott
Marine Mammal Rescue Assistance Grant Program, which
supports non-emergency stranding response operations and
research. Together, these funds allow consideration of marine
mammals as sentinels of ocean and human health.

D e l l n l t i o n s o l ' H a r a s s m e n t

Proposed harassment definition changes should
reduce human interactions such as touching, feeding, or
swimming with wild marine mammals. For example, since 1 WO
we have observed "Beggar" and his associates, wild dolphins
fed by boaters. Law enforcement has been limited because
the harassment and feeding prohibitions already in the
regulations were considered unenforceable, With NOAA
Fisheries' "Protect Wild Dolphins" program, we evaluated
the effectiveness of education in reducing this problem and
determined that law enforcement was also needed. The new
delniitions should provide sufUcient clarity to support
prosecutions.

The new harassment definitions still require
scientists to apply for research permits. This is a burdensome,
but necessary process. My own research activities, ranging
from observations to hands-on sampling, are considered
"harassment." While developing ten permit applications since

1984. my research has never been delayed by the permitting
p r o c e s s .

Some other harassment issues are particularly vexing
with regards to practical regulatory solutions. Boats cause
disturbance and injuries. About 4% of Sarasota Bay dolphins
bear propeller scars acquired during periods of heavy boat
traffic and boat races which attract thousands of spectator
boats. During a typical dolphin's day. powerboats pass within
100 yards every six minutes, leading to signillcant changes in
dive patterns and acoustic communication. The cumulative
effects of repeated disturbance arc unknown.

C o n c l u s i o n
The proposed changes to the MMPA include

significant advances. I hope that this momentum continues for
further adjusting our management approaches to respond to
emerging threats to marine mammals, Fisheiy impacts have not
been eliminated, but many mitigation measures have been
developed during the llrst 30 years of the MMPA. Similarly, we
should begin to look for solutions to some of the emerging,
and potentially equally dangerous, pervasive threats to marine
mammals and consider a more complete set of threats in stock
a s s e s s m e n t s .

This concludes my testimony. I would be pleased to
respond to your questions."

"Be}i^ar " hcin^ fed hv hociler.s. Feeding wild
dolphins is illegal under ihe Marine Mammal
P r o f e c l i o n A c t .
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H U M A N I N T E R A C T I O N S A N D I M P A C T S

Responses of Bottlenose Dolphins and Manatees
t o C o n s t r u c t i o n a n d D e m o l i t i o n o f U n d e r w a t e r
S t r u c t u r e s

By Kara Buckstaff, MSc and Randall Wells, PhD

Coastal development involves the construction of
bridges, causeways, piers, and other structures at the water's
edge. Further development leads to the replacement of existing
s t r u c t u r e s a n d r e m o v a l o f t h e s e o l d e r s t r u c t u r e s . I n F l o r i d a

coastal waters, bottlenose dolphins and manatees are the
marine mammals facing the highest levels of exposure to
construct ion and demol i t ion noise, but l i t t le work has been
done to evaluate the impacts on these animals. Both species
use the waters of the southern portion of Sarasota Bay. where
the Ringling drawbridge is being replaced with a larger fixed-
span bridge.

We are engaged in a project supported by the Disney
Wildlife Conservation Fund to relate behavior and distribution

patterns of dolphins and manatees to the sound field generated
by the construction and demolition activities. The
construction of the fixed-span bridge was completed in July,
followed by two in-air explosions in October to demolish the
counterweights and bascule sections of the preexisting bridge.
A final underwater explosion occurred in November to eliminate
the bascule piers below water level. Before, during, and al\cr
these events occurred, boat-based dolphin surveys and aerial
manatee surveys were conducted to compare distribution of
sightings during bridge construction/demolition to historical
sighting records. Additionally, underwater sound levels were
recorded at 7 listening stations within a small study area
designated to the north and south of the Ringling drawbridge.
Field work for this project has just recently been completed
and analyses have not yet begun.

ScconJ of two in-air explosions lo ileinolisli fhe bascule
seclions of the old Ringling bridge. .1 portion of the new
Ringling fixed-span bridge can be seen in the background.

There are currently no provisions under the federal
Marine Mammal Protection Act of 1972 requiring review and
permitting of coastal construction or demolition projects.
Through the Endangered Species Act. requirements exist for
ensuring that manatees arc beyond specified distances from
underwater blast sites, but few empirical data exist for
evaluating the effectiveness of current criteria. It is our hope
that the results of this project will provide useful information
to regulatory agencies on 1) whether or not dolphins and/or
manatees respond to specific forms of marine construction
and demolition. 2) if they respond, how the response is
manifested. 3) intensity of response, and 4) sound levels at
which responses occur. Such information can be useful in
determining whether construction/demolition activities should
be considered for permitting under the Marine Mammal
Protection Act and whether mitigation measures will need to
be identified for future projects.

Measuring the Hearing Abilities of Dolphins -
Effects of Anthropogenic Noise
By Mandy Hill, MSc, PhD student. University of
S o u t h F l o r i d a

Bottlenose dolphins are exposed to a great deal of
noise from human activities, and there is much concern that
this noise may be adversely impacting dolphins' hearing
abilities. As a second year Ph.D. student of David Mann's at
the University of South Florida in St. Petersburg, I am initiating
research on bottlenose dolphin hearing abilities. Bottlenose
dolphins have an impressive ability to both produce and
perceive a variety of sounds. Their hearing ranges from about
75 i Iz to o\ er 150 kHz. with peak sensilix iiies between 8 and 32
kl Iz (for comparison, young humans can hear at frequencies
of up to about 20 kHz. and this ability declines with age).
Variations in hearing ability do occur between individual
animals, and a few studies on captive dolphins have shown
that hearing abilities decrease as a function of increasing
age. No study to date has examined the hearing abilities of
free-ranging bottlenose dolphins; therefore, variations in
hearing thresholds among individuals and variations with
respect to age have not been examined. Additionally, the
effects of ein ironmental noise, including anthropogenic
sources, on hearing abilities of free-ranging bottlenose
dolphins have not been investigated. Therefore. I will be
measuring hearing thresholds in Sarasota Bay bottlenose
dolphins as part of my research. This research will be
conducted during the temporary capture-release sessions.
Short duration tones (acoustic stimuli) will be played while
the dolphins arc being examined on a boat. Using a non

invasive technique known as Auditory Brainstem Response
(ABR). electrodes on the surface of the dolphin's head measure
microsolt potentials produced by the brain stem in response
to the acoustic stimuli. This technique will be a modified version
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of the techniques currently used to measuring the hearing
abilities of human new borns. Acoustic stimuli ofvaiying
frequencies and loudnesses w ill be played to the dolphins
using a jawphone in order to determine their hearing
thresholds. These data will then be analyzed to determine
ifbotllenose dolphins in Sarasota Bay exhibit hearing losses
with increasing age or if they exhibit hearing losses due to
daily exposure to high levels of environmental noise,
including anthropogenic sources of noise.

We collected our first dataset from 12 bottlenose

dolphins (5 females and 7 males) ages 3-24, during the June
2003 temporary capture-release sessions. These data are in
the process of being analyzed and the results will be
presented at the 15"' Biennial Conference on the Biology of
M a r i n e M a m m a l s i n D e c e m b e r . F u t u r e d a t a s e t s w i l l b e

collected during capture-release sessions in February and
June of 2004. and June of 2005. Funding for this research
has been pro\ided by: Harbor Branch Oceanographic
Institution. Inc. Protect Wild Dolphin Program, the Paul L.
Getting Memorial lindowed Fellowship, the Von Rosenstiel
Endowed Fellowship. USF College of Marine Science Graduate
Assistantship. Frances Peter Fcnsel Memorial Fellow ship, and
UNCW Faculty Summer Research Initiative.

Measuring hearing capahHliiies wiili non-invasive ABR technicjue.

Assessing the Impacts of Watercraft Noise on the Acoustic Behavior of Bottlenose Dolphins
By Kara Buckstqff, MSc

Watercraft may provide the greatest source of
anthropogenic noise for bottlenose dolphins living in coastal
waters. In 2002.41.558 recreational watereraR were registered
in Sarasota and Manatee counties combined, accounting for
95% ol'iotal registered vessels (the other 5% being commercial
vessels), Previous studies have shown that due to the high
level of watercraft traffic in the study area these dolphins are
exposed to a vessel passing within 100 meters approximately

S 1 4
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Onset of vessel approachfes) No vesselfs) present

Whistle rate comparison henveen watercraft presence and absence.
There u av a significant difference in whistle rate between the onset
of vessel approaches and when no vessels were present (P = O.OOO).
Error bars represent standard error.

every six minutes during daylight hours. Energy of boat noise
ranges between 0.1-10 kHz. This frequency range owrlaps
that of dolphin whistles {4-20 kHz), an important mode of
communication among individuals. Recent studies indicate that
the direction and type of acoustic behavioral responses are
variable among species, but typical responses may enhance
signal detectability and group cohesion in a noisy environment.

For my Master's research (completed in June 2003), I
investigated the circumstances under which watercraft
may impact the acoustic behavior of this community,
specifically looking for short-term changes in whistle
frequency range, duration, and rate of production.
Signature whistle duration and frequency range did not
change significantly when boats approached, however,
dolphins whistled significantly more often before the
presence of a vessel compared to during and after
approaches. Whistling rate was also significantly greater
at the onset of a \ essel approach than when no vessels
were present (see figure). Increased whistle repetition as
watercraft approach may simply rellect heightened arousal,
a n i n c r e a s e d m o t i v a t i o n f o r a n i m a l s t o c o m e c l o s e r

together, w ith whistles functioning to promote reunions.
It may also be an effective way to reduce signal masking
and enhance communication in a noisy environment.
Funding for this research was provided by the Disney
Wildlife Conservation Fund, the NOAA Fisheries, the Earl
and Ethyl B. Myers Oceanographic Trust, the American
Cetacean Society, and the University of California-Santa
Cruz Ocean Sciences Depaiimeni.
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SOCIAL STRUCTURE, BEHAVIOR, AND COMMUNICATION

Why Do Adult Male Dolphins Form Pair Bonds?
By Edward Owen, PhD

In December 2003,1 eompleled my
dissertalion ihroLigh the Ocean Sciences
Department at the University ofCalilbrnia,
Santa Cruz under the guidance of Dr.
Randall Wells. The focus of my research
was to understand why adult male dolphins
form pair-bonds. These pair-bonds are
extremely strong, second only among the
Sarasota dolphins to mothers and calves
in the amount of time individuals spend
together, and they are the longest lasting relationships in the
Sarasota dolphin community. One pair of males. Nomian {FB26)
and Jimmy Durante (FB48) were pair-bonded for at least 22
years! During the course ol'their lifetime, the majority of males
form pair-bonds, typically with a similar-aged male (within 4
years).

With geneticist Dr. Debbie DufTield at Portland State
University. I investigated how related these pair-bonded males
are to one another by comparing their [3NA, extracted from
blood samples taken during the health assessment program.
We wanted to know whether kinship could be used as an
evolutionary explanation for pair-bond Ibrmation. We found
that vshile some pairs form between close kin (half-brothers),
on average, pair-bonded males are no more likely to be related
to their partners than to males w-hich are not their partners.
Factors other than kinship, such as having a previously
established social relationship with a prospective partner and
being close in age. seem to be more important when selecting
a partner.

Another component of my research was to use both
data that I collected and long-term data-sets maintained by
SDRP to test hypotheses regarding the function of the pair
bond. It has been hypothesized that males may form these
bonds: I) to increase access to females for mating or 2) to
proN'ide other ecological benefits such as enhanced foraging
success through cooperative foraging or increased predator
detection and protection. I found evidence that one of the
advantages of having a partner is being able to stay close to a
female for a longer period of time, which in all likelihood
prov ides more mating opportunities. Males in pairs may be
able to do this because they can act in a coordinated fashion
to better control female movements and guard her against
other males (see photo). I also found some evidence for
enhanced predation detection and protection and for enhanced
foraging ability (although more data are needed to explore
these benefits further). Thus the data strongly suggest that
males fonn pair-bonds to gain greater access to temales for
mating, and they may also gain additional ecological benefits
from these relationships.

This work has important conservation implications
because it enhances our understanding of the mating system

Adult males. Blackstripe ieadcrease and /'air O' Nicks, flanking
adult female Merrily. This photo illustrates the ability of pair-
bonded males to control female movements by traveling in this
formation, one male located in close pro.vimifv and on either
side of the female.

of bottlenose dolphins. Though captive breeding success
has improved dramatically in recent years, success has not
been universal. Information on male breeding patterns leading
to their reproductiv e success is crucial for dev eloping optimal
breeding situations in captive colonies, thereby reducing
pressure for collecting from wild populations, and for
evaluating probabilities for replenishment of depleted stocks.
This work has been supported by NOAA Fisheries and the
Disney Wildlife Conservation Fund.

Whistle Use by Pair-bonded Male Bottlenose
Dolphins
By Stephanie Watwood, PhD
Woods Hole Oceanographic Institution

This past summer I defended my Ph.D. thesis from
the Woods Hole Oceanographic Institution (WHOI) in
Biological Oceanography. I spent four summers on Sarasota
Bay collecting data on the behav ior of male dolphins in the
Sarasota community. Male dolphins fonn stable, long-term
alliances comparable to long-term relationships formed by
terrestrial species. The goal of this thesis was to determine
t h e e f f e c t o f t h e f o r m a t i o n o f t h e s e a l l i a n c e s o n v o c a l

development. Bottlenose dolphins develop individually
distinctive whistles called signature whistles. 1 found that
alliance partners have similar signature whistles, while non-
partners do not. Whistle similarity seen in alliance partners
mirrors group-specific vocal convergence in stable groups of
birds and bats.

I also explored whether signature whistles function
as contact calls by looking at the whistles that are produced
by different social groups. An allied male produced signature
w histles most often when separated from his partner and least
otfen when with his partner. Signature w histles were also
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highly individually distinctive, and therefore well suited as
contact calls, while other whistle types were not. Separations
and reunions between alliance partners were examined to
determine i f whist les are used to maintain contact between

partners. Most whistles recorded from separated males were
signature whistles. The timing of whistle production was
correlated with the timing of the maximum partner separation
and the initiation of a reunion. Few whistles were produced as
the partners separated. Therefore, whistles may initiate
reunions between partners. This thesis demonstrates several
general mechanisms that bottlenose dolphins use to locate
and maintain contact with close associates. I hope to continue
this work in the future, looking more specifically at how whistles
change over time as social relationships change. This work
was funded by the National Geographic Society, the National
Sc ience Foundat ion . WHOI Ocean Ventures Fund. Nat iona l
Institutes of Health, SERDP. Dolphin Quest, Chicago Zoological
Society. WHOI Academic Programs Department, and ONR.

Stephanie Wafwooci and Edw ard Owen observing and
recording male pairs.

W h a t ' s i n a Vo i c e ?

B y V i n c e n t M . J a n i k , P h D ,
University of St Andrews and Laela
S. Sayigh, PhD, University of North
Carolina at Wilmington

Bot t lenose do lph ins have
fascinating vocal repertoires. They produce
a huge variety of whistles and click sounds,
many of which are used for communication.
One panicularly interesting aspect of their
repertoire is the signature whistle. Each
indiv idual has i ts own dist inct ive whist le ,
and other dolphins can apparently
recognize it over long distances, in a
previous study. Laela Sayigh and
colleagues showed that dolphins recognize
their kin by listening to their signature

1 ^
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whistles. This was tested by playing whistles to dolphins
that were held by several people in the water and observing
whether or not they turned towards the playback speaker
(sec photo). In our cun-ent playbacks we are using the same
method to see what this reaction is based on. A dolphin could
either be recognized by its distinctive voice or by the shape
(contour) of the whistle itself. This is equivalent to testing
whether a human reacts to the name of someone only if it is
spoken by that person, or if they would react similarly if the
name was produced by a computer generated voice. The
reason we are interested in this question has to do with the
evolution of communication. Signature whistles are very
recognizable, an attribute that may be an important adaptation
to underwater noise. If we can show that subtle voice features
are not necessai^ to make the whistle recognizable it would
support our ideas about the origins of these calls and bring
us a step closer to understanding dolphin communication.
Knowing what parts of the whistle carry what information
can also help to address how anthropogenic noise may affect
dolphin communication. In June of2003 we started to look at
reactions of dolphins to playbacks of computer generated
w h i s t l e s t h a t m i m i c t h o s e o f r e l a t i v e s , a n d w e w i l l b e

continuing this work next year. Playback experiments are a
veiy promising tool to investigate dolphin communication,
and the brief capture-release events that are possible in
Sarasota provide a unique opportunity to carry them out. We
plan to continue this line of research with experiments
pertaining to dolphin whistle perception in the future. This
study was supported by the Sarasota Dolphin Research
Program, the University of North Carolina at Wilmington, and
the Royal Society of London.

Experimental setup for acoustic playbacks. Dolphins are held while observers
note whether or not they turn towards the playback .speaker.
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Dynamics of Group Fission-fusion: Acoustic
Mechanisms Used by Individual Bottlenose Dolphins
{Tursiops tmncatus) to Leave and Join a Temporary
Group
By Ester Quintana-Rizzo, MSc, PhD Student,
University of South Florida

Bottlenose dolphins form temporary associations, the
composition of which changes frequently as partners join and leave
in a fluid manner. Such fluid associations are intriguing, and their
nature suggests that group members remain within acoustic detection
range when associates temporarily separate. The objective of my
project is to examine how wild unrestrained bottlenose dolphins
communicate with associates during different dynamic events of
group formation and division. I will also examine the characteristics
of whistles that make them a good vehicle for long-distance
communication and will identify the maximum propagation range of
whistles in particular marine habitats. Studying boundaries of
communication between group members as well as the dynamics of
group fission-fusion are important ways to understand what
constitutes a group in the bottlenose dolphin. This research is part
of my dissertation project through the University of South Florida.

My research project has involved three Held seasons of
data collection, completed this fall. This year 1 conducted focal
follows to document behavior and acoustic communication pattems
of dolphins. AtotaIof47 focal follows of resident female bottlenose
dolphins were conducted in 109 hours of observations this year.
During focal follows. I recorded the behavioral activity and positions
of all dolphins associating with a focal female as well as the acoustic
signals used during temporary separations and reunions. Recording
of acoustic signals was done as continuously as possible while
dolphins were followed. Signals from each hydrophone were digitized
and stored to a computer hard drive. In the second part of my
fieldwork. I conducted a series of field experiments to quantify how
far sounds in the frequency range of whistles travel in two different

Research team snuiving the acoustic communication of wild
dolphins. A hydrophone was lowed on each side of the boat,
separated by a 3-m PVC pipe tied acvav.v the gunwales at the
bow of the boat

habitats: channels and shallows. The experiments were conducted
in areas where separations and reunions of dolphins occurred.
Although data analysis is still underway, field observations suggest
that sound propagation characteristics are habitat dependent. Such
data will provide the first estimate distances overwhich dolphins
may be able to maintain acoustic communication when separated
from associates in Sarasota Bay. PL. The next step of my project is
the analysis and writing up of the behavioral, acoustic, and sound
transmission loss data. My fieldwork was possible with the help
of a wonderful team of field assistants that applied to the Mote
Marine Laboratory internship program: Alison Boler. Meagan
Dunphy-Daly. Ida Eskesen, Lindsey Fenderson. Lu Lu. Marde
McMenry. Minelia Miravetc. and Kathleen Mohning. NOAA
Fisheries, the Sarasota Dolphin Research Program, the USF
Acoustic Laboratory, the USF Physiology Laboratory, and the USF
Jack Lake Fellowship have provided support for this project.

Transmission of Foraging Specializations of Bottlenose
Dolphins
By Jessica IVeiss, MSc Student, Duke University

Bottlenose dolphins have evolved complex foraging
specializations to detect and pursue prey. Individual preference
plays a role in the use of foraging specializations and may be shaped
in response to habitat or variation in prey resources. Foraging
specializations may be products of cultural transmission, and the
long duration of the mother-calf bond presents an ideal opportunity
for mothers to transmit specialized foraging behaviors to their calves.
Transmission of foraging specializations within a community allows
individuals to adapt to environmental change and to reduce indirect
competition for prey.

I am interested in the mechanisms by which foraging
specializations are transmitted within the Sarasota dolphin
community. Two examples of such specializations include barrier
feeding and kerplunking. Dolphins may use several types of
structures as barriers to herd fish. These structures may include
seawalls, markers, or the water surface. Kerplunking is a behavior
in which the dolphin raises its tail stock and drives its tlukes through
the water column, creating a splash, bubble cloud, and low frequency
sound. It is believed that the purpose of this action is to elicit a
startle response in fish so that the dolphin may find its prey. Such
foraging specializations are correlated with particular habitat types,
and I am also interested in how the use of specialized foraging
behaviors affects choice of foraging habitat. During the summer of
2003.1 followed five females and their dependent calves for a total
of 40 hours to document which foraging specializations they used,
in what types ofhabitats they were used, and whether calves showed
indications of learning the specializations from their mothers. Data
analysis is currently in progress, however, preliminary results
suggest that females within Sarasota Bay exhibit preferences for
foraging specializations. Further analysis will determine if females
target foraging habitats to use these specializations and whether
calves learn specialized foraging behaviors from their mothers. The
results of this study will define future research questions concerning
the stability of foraging specializations within a community and
provide insight into the mechanisms of transmission of complex
behaviors. Support for this project was prov ided by Mote Marine
Laboratoiy. Duke Marine Laboratory, and Dolphin Biology Research
Ins t i t u te .
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H E A L T H A N D P H Y S I O L O G Y

Integrating Life History, Health, and Reproductive
Success Data to Examine Potential Relationships
with Organochlorine Contaminants for Bottlenose
Dolphins in Sarasota Bay
By Randall S. Wells, PhD

Environmental contaminants pose a serious threat to
marine mammal populations around the world. More than 10.000
chemicals have been produced. Some of these have been
documented to have adverse impacts on animal health and/or
reproduction, but little direct evidence for these effects in marine
mammals is available, due in large part to the difilculties of
defining cause-effect relationships outside of laboratory
experiments. The resident community of bottlenose dolphins in
Sarasota Bay. Florida, provides unparalleled opportunities to
investigate relationships between organochlorine contaminant
residues and dolphin life history, health and reproductive
parameters, by examining correlations between contaminant
concentrations and sublethal effects. Most dolphins are
identifiable, and many are of known age. sex.
and maternal lineage (up to 4 generations).
Observational monitoring provides data on
dolphin occurrence, births and fates of caKes.
and birth order. Capture-release operations
conducted for veterinary examinations pro\ ide
biological samples for life history and genetic
analyses, health assessment, and contaminant
residue measurement. Organochlorine
concentrat ions in blubber, mi lk, and blood arc
examined relative to age. sex. body condition,
birth order, and health parameters. Reproducti\'e
success is cxaluated through hormone
measurement, tracking of paternity patterns via
genetics, and tracking of individual female
lifetime calving success.

We have worked with a variety of
analytical labs to develop a preliminary picture
o f t h e r o l e o f e i u ' i r o n m e n t a l c o n t a m i n a n t s
relative to dolphin health and reproduction, developing a weight
of evidence approach. Initial analyses of PCBs. DDT and other
organochlorine compounds have been performed by Wally
Jarman (U. of Utah). Greg Mitchum (NOAA). and Assuncion
Borrell (U. of Barcelona). Apparent seasonal variations in blood
plasma contaminant concentrations suggest a pattern of
deposition in lipid-tllled tissues during winter, when blubber
thickens, and mobilization in spring as blubber thins. Males
accumulate some contaminants throughout their lives, whereas
females begin to depurate with their first calf. Contaminants are
transferred from mother to calf through lipid-rich milk, ultimately
bringing the mother into an apparent equilibrium between
contaminant intake tlirough food and lactational loss. High
rates of first-born calf mortality are correlated with higher
concentrat ions of contaminants in blood and blubber of first-
time mothers; subsequent calves have a higher survivorship.
Males, unable to depurate, have a shorter life span than females.

living only into their early 4()s as compared to maximum female
ages or53 years. Preliminary tlndings demonstrated decreased
male immune system function with increasing organochlorine
concentrations. Though some 4()-year-old males sire calves,
testosterone concentrations decline aller 25 years ofagc. Similar
declines in other cetaceans have been hypothesized to be
related to organochlorines.

Long-term observational monitoring and periodic
biological sampling provide a powerful, non-lethal approach
to understanding the correlations of organochlorine
concentrations and health or reproductive parameters for
coastal dolphins. Analyses of new and several hundred
archived samples will be performed over the next 2-3 years by
John Kucklick (National Institute of Standards and
Technologies), and Derek Muirand PhD student Magali lloudc
(University of Guelph) will be investigating emerging
contaminants of concern. Seasonal sample collection is being
supported by Dolphin Quest. NOAA Fisheries, and Disney
Wildlife Conservation Fund, and analytical work is being
funded primarily through NOAA Fisheries.

Emerging Environmental Contaminants - New
Threats to Dolphins
By Magali Houde, PhD student, University of Guelph

Assessment ofemerging em ironmental contaminants
is an important aspect of the conservation and management of
wild populations such as marine mammals. Organic
contaminants in mammals can be chemically transformed by
metabolism to more persistent and biological ly active chemicals,
such as the conversion of PCBs to hydroxylated-PCBs
(OUPCBs). Some 011-PCB congeners are known as endocrine
disrupters, with the potential to interfere with reproduction.
Persistent perlluorinated acids (PFAs) are of increasing concern
because of their present industrial use. their global distribution
and their carcinogenicity. Very few studies have been
conducted on 011-PCBs and PFAs in cetaceans. The long-term
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monitoring and seasonal caplurc-rclcase procedures of
Sarasota Bay botllcnosc dolphins creates a unique
opportunity lo study the toxicokinetics (e.g. pattern of
bioaccumulation. elimination) of these emerging contaminants
in marine mammals. PCBs have been found at high
concentrations in the blubber of wild Sarasota Bay dolphins
and levels of PI-'As in the liver of stranded dolphins from this
population are also elevated. In this study. OH-PCBs and PFAs
were assessed in Iree-ranging cetaceans for the first time.
Concen t ra t i ons o f O I IPCBs and PFAs were de te rm ined in

plasma and urine of li\e-captured dolphins. The PFAs and
01 l-PCBs are relatively polar and. unlike PC lis. they were found
in plasma. We found no sex or age-related differences in the
dolphin population for these contaminants as previou.sly
observed for P!-As in minksand seals. Low lactational transfer
from mother to olfspring and excretion may explain these results.
OFIPCBs and PFAs were found in urine ofdolphins suggesting
that the urinary system is a mean of excretion for these
compounds. Results clearly show that these persistent organic
pollutants have a dilVerent pattern ofaccumulation than known
lipophilic (i.e. high affinity wdth fat) contaminants.

Investigating the Thermal Response of Sarasota
Bay Dolphins to Changing Environmental
Temperatures
By "Team Thermal" - Ann Pabst, PhD, Bil l
McLellan, MSc student. Andrew Westgate. MSc,
PhD student. Erin Meagher, MSc, PhD student,
M i c h e l l e B a r b i e r i . M S c s t u d e n t , a n d A r i
Friedlaender, MSc, PhD student

The goal of our work with the Sarasota Dolphin
Research Program is to better understand reproductive and
whole-body thermoregulatory function in botllenose dolphins.
The long-term, health-monitoring program for Sarasota Bay
dolphins olTers us a unique opportunity to study
thermoregulation in wild cetaceans. Our current project is
aimed at understanding how Sarasota Bay dolphins thermally
adapt to seasonal changes in environmental temperatures.
Theii" year-round residency exposes these dolphins to water
temperatures that can drop below I2"C(55"F) in the winter and
exceed .'?2"C (^O'T") in the summer.

Boltlenose dolphins in Sarasota liay may invoke a
suite of physiological modifications lo cope with their
changing thermal environment, including well-documented
seasonal changes in blubber thickness. The goal of our current
study is to describe seasonal \ ariation in the thermal responses
of boltlenose dolphins in Sarasota Bay. We investigate themial
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 rale of energy transfer per unit area and measured in
Watt.s/'m-, Deep core temperatures, measured with a specialized
colonic probe, and blubber thicknesses, measured using
ultrasound, w ill also be recorded. A dorsal tin Trac Pac will be

deployed on a subset ofdolphins. which will record skin
surface temperatures and heat (lux values, as well as velocity
and time-depth records. These Trac Pacs are attached to the
tin's surface, using suction cups, and deployed for periods
lasting up to 8 hours. Infrared thermal imaging will be used to
measure skin surface temperatures of wild dolphins, both
during temporary restraint, and w hilethey are free-swimming.

O u r r e s e a r c h t e a m h a s c o l l e c t e d t h i s s u i t e o f

physiological data on Sarasota dolphins during summer health-
monitoring studies over the past t\so years. These data
suggest that dolphins must acli\ cly 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. Our results have
been somewhat surprising! infrared thermal imaging and heat
flux data suggest that dolphins may be dissipating more heat
lo the environment during fall and winter than surnincr. We
had hypothesized that Sarasota dolphins would decrease their
rate of heat loss lo the environment during the colder seasons.
These combined data suggest that the responses of wild
boltlenose dolphins to changing environmental temperatures
are complex and that a larger sample size is needed, especially
in the colder seasons, to gain a more complete understanding
of their thermal biology. Data will be collected during winter
and summer 2004 to gain a belter understanding of the
physiological responses of wild Florida dolphins to changing
environmental temperatures. This study has also offered two
of our current graduate students. Ms. Erin Meagher (PhD)
and Ms. Michelle Barbieri (MSc). the opportunity to gather
data critical to their thesis research on dolphin
ihennoregulation. Suppon for this project has been provided
by an 1 IBOl Protect Wild Dolphins grant.

Ann Ptihsi (perched on how of houD and Team Thermal
measuring skin lemperalures and heat flux for a dolphin in
Sarasota 8av. Pehruary. 2003. The dolphins were much more
effective at thermoregulation than were the members of Team
Thermal .
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Red Tide and Dolphins
By Spencer Fire. MSc, PhD student

For decades "red tide" has been considered a nuisance

along Florida's guH"coast and has had a significant impact on
the economy, wild life, and human health of many coastal regions
of the U.S. It has been responsible for shellfish poisoning, tlshery
closures, loss of tourism and marine animal die-offs. including
marine mammals. In recent years, several large mortality events
of bottlenose dolphins (Tursiops trwK-atus) in the Gulf of Mexico
and on the Atlantic coast have been suggested to be caused by
red tide. l3re\eioxin. the neurotoxin produced by the red tide
algae Karenia hrevis, has been shown to have hannful effects
on a wide variety of organisms, but its efTeets 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.

Pish kill during red tide eveni in Sarusola Bay. How do red
tides impact resident dolphins?

My study will involve quantifying breveioxin levels in
the tissues of tlsh eaten by dolphins, as well as in dolphin tissues
recovered from carcasses stranded during red tide events. This
may 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 ol"dolphins to the
presence of red tide will also be investigated. It is unknown
whether dolphins are aware of (or react to) the presence of high
concentrations of Karenia hrevis during red tide events. By
observing their behavioral states and recording their movements
relative to concentrations of Karenia hrevis. we may be able to
determine if there is a response to the toxic event. The purpose of
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 conserx̂ ation efTorts
in the future. Support for the coming year's lab analyses and field
observations has been generously provided by NOAA Fisheries.
AIGC. AISHS. and the Chicago Zoological Society.
Sarasota Dolphin Research Program

Evaluating Dolphin Health and Reproduction by
Examining their Breath
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. From a conservation aspect, information from
breath ofwild dolphins may reveal I) areas of localized, specific
pollution if particular dolphins are know n to frequent such
region.s, 2) incidence of respiratory diseases. 3) basic metabolic
requirements, especially seasonal, and 4} possible reproductive
sta tus in format ion.

Breath samples are collected during exhalation into a
small I'unnel connected to an evacuated tank. Breath samples
were collected from 24 dolphins at sufficient compound
concentrations to identify and semi-quantify more than 50
compounds. Immediately successive breath samples
demonstrated, in the first breath sample, higher levels of several
discrete compounds, namely penlane. indicative of strenuous
exercise, and three sulfur compounds, presumably ofbacterial
origin. In future health assessments we will be monitoring
concentration changes that may I) be indicative of a disease
origin. 2) reveal seasonal changes related to fat metabolism,
and }) demonstrate chemical clues about reproductive
c o n d i t i o n ,

Bets Rasmussen collecting breath samples while Randy Wells
obtains measurements and acoustic recordings are made via a
suction cup hvdrophone.
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ECOLOGY, POPULATION STRUCTURE, AND DYNAMICS

Integration of Genetic and Behavioral Data for
Bottlenose Dolphin Population Unit Definition
By Karen Martien, PhD, Anna Bellas, MSc, Patricia
Rosel, PhD, and Randall Wells, PhD

Defining population units of bottlenose dolphins in
such a way as to be biologically-meaningful as well as useful
to wildlife managers has long been a problem. We used a new
approach of parameter estimation to define genetic population
units for bottlenose dolphins from the west coast of Florida.
The study area centered on Sarasota Bay, Florida, an area
from which extensive behavioral and photo-identification data
are available. The genetic samples were first stratified into
hypothesized units using Boundary Rank (BR), a
geographically constrained clustering method. The resulting
units were then evaluated by estimating dispersal rates
between them using the software program Migrate. The BR
analysis requires that the genetic samples first be grouped
into small initial units, a step that can be difficult when samples
are continuously distributed. In order to determine the impact
that the definition of initial units had on our results, we ran
two analyses using two different sets of initial units. For the
'naive' analysis, initial units were defined strictly on the basis
of the geographic proximity of samples. For the 'expert'
analysis, extensive behavioral data, including the sighting
histories of the animals sampled in the study, as well as
information on the fine-scale habitat variation across the study
area were integrated into the definition of initial units. Analyses
using the two sets of initial units produced very similar results,
suggesting that BR could be successfully applied for the
definition of management units in areas from which extensive
behavioral data are not available. Dispersal rate estimates
between the population units suggested by BR were on the
order of a few genetic dispersers per generation between Tampa
Bay, Sarasota Bay and Charlotte Harbor. These low estimates
of dispersal suggest that bottlenose dolphins in the Gulf of
Mexico are structured on a very fine geographic scale, and
should therefore be managed on a fine scale if they are to be
adequately protected. Support for this project was provided
by NOAA Fisheries and the Harbor Branch Oceanographic
Institution's Protect Wild Dolphins program.

Genetic Analyses of Stock Structure in Tampa
Bay: Examining Community Structure of
Bottlenose Dolphins in Tampa Bay using a Genetic
Approach
By Kim Urian, MSc

In my Master's thesis work I described five separate
communities of dolphins in Tampa Bay, defined by their
patterns of association and home ranges. We are now
interested in determining how much gene flow occurs among
these five communities and how well they fit the model
described above by Karen Martien and associates. In August
2003, we conducted field work in Tampa Bay to examine the
genetic structure of these communities.

1 2

We conducted biopsy sampling and photo-
identification surveys of dolphins throughout northern and
western Tampa Bay from our field base in St. Petersburg. We
focused on dolphins identified in previous surveys and, in
particular, we targeted known members of specific
communities. Genetic samples have already been collected
from two communities in southern and eastern Tampa Bay as
part of other SDRP projects, so we focused our efforts on the
other three communities - including the waters of Old Tampa
Bay and Hillsborough Bay. We saw many familiar fins from
the surveys we conducted during 1988-1993, and collected 28
genetic samples from dolphins over the course of 9 field days.
We obtained 13 samples from community 2,4 from community
3 and 11 from community 5. Our success was due in large part
to the skill of Brian Balmer, who conducted the biopsy
sampling. And, as an added bonus, on August 20"*, we saw
FB58 and his partner, TNLV, east of McDill Air Force Base;
FB58 is one of the first animals tagged by Randall Wells and
Blair Irvine in 1970. This was the farthest point FB58 has been
documented outs ide Sarasota.

The analysis of the digital images we obtained during
the August surveys will be conducted this winter to determine
the identities of the dolphins we sampled, and the biopsy
samples have been provided to NOAA Fisheries for genetic
analyses. Once the genetic analysis is conducted, we will be
able to determine how much gene flow occurs among the five
communities in Tampa Bay. This will help us to better
understand the fine-scale population structure of bottlenose
dolphins in this region. In addition, the samples collected
during these surveys will supplement the growing genetic
catalog of dolphins along the west coast of Florida and provide
infonnation on population structure over a broad geographic
area. This research was supported by the NOAA Fisheries.

Genetic and Contaminant Sampling of Bottlenose
Dolphins in Charlotte Harbor, Tampa Bay, and
Sarasota Bay
By Brian Balmer, Laboratory Research Assistant

Over the past year, biopsy darting efforts have
resulted in sampling 48 animals from the Tampa Bay and
Charlotte Harbor estuaries. Of the 48 samples collected, all
provided a small sample of skin for genetic research and 39
provided blubber for contaminant research. The Tampa Bay
field season in August provided 28 samples in 9 field days,
from 4 of the 5 Tampa Bay dolphin communities described by
Kim Urian. The two Charlotte Harbor field seasons in February
and September were successful as well. The February field
season concentrated on sampling animals in the Lemon Bay
and Gasparilla Sound areas of Charlotte Harbor. In 9 field
days, 12 samples were collected, with 7 of the animals sampled
having been seen in past survey efforts. The September field
season focused on the southern end of Sanibel Island, the
waters off St. James City, and Tarpon Bay. Eight samples were
collected in 4 field days, with 4 of the sampled animals seen in
previous surveys. Genetic samples are being analyzed by Dr.
Patty Rosel and Anna Sellas of NOAA Fisheries
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0\er the next year, biopsy cfToits will be directed
towards three areas. The first is sampling animals that are
seen in the middle of Sarasota Bay. These animals spend the
majority of their lime in deep water, making capture, sampling,
and release difficult ifnot impossible. Genetic sampling from
this group will provide valuable insight into how these animals
fit in the Sarasota dolphin community. The second focus is in
Tampa Bay and the collection ofadditional samples from each
of the resident communities there. The final sampling effort
will be in northern Charlotte I larbor. This area is the last section
of the harbor that has not been sampled. Once samples are
collected, a better understanding of Charlotte Ilarbor
bottlenose dolphin community structure will be known.

Bottlenosc Dolphin Abundance, Distribution,
Population Structure, and Health in the Charlotte
Harbor Ecosystem: Update and Findings
By Kim Bassos-Hull, MSc. Research Associate

Bottlenose dolphins are top-level predators in the
Charlotte Harbor ecosystem and their numbers, reproductive
rates, health, and body condition can be indicative of
ecosystem health. Their distribution can be indicative of
environmental features and prey distribution. We have been
continuing semiannual photographic identification surveys
since September 2001 to examine dolphin abundance and
distribution from Lemon Bay and the mouths of the Peace and
Myakka Rivers down to the Sanibel Island Causeway. We
have completed five multi-week sur\eys during September/
October 2001. l-ebniary 2002, September 2002, February/March
2003. and September 2003 along with four opportunistic mini-
surveys (May 2002. July 2002, May 2003, and June 2003). Two
types of search effort were used to collect sighting infonnaiion;
(1) a I km grid transect design which included cross-harbor,
edge, and contour transects and (2) opportunistic transects
both within the defined study area and in the Gulf coastal
waters and inshore areas to the north and south of the study
area. We attempted to collect idcntitlcation photographs ofall
dolphins in each sighting and information on location, group
size, numbers of calves, and activities, along with data on tidal
state, salinity, temperature. Beaufort slate, cloud cover, and

glare. Photo-analysis is underway to identify indi\ iduals and
to perfonn mark-recapture analyses to estimate abundance.
These data will be compared to those from similar surveys
conducted during 1990-96. Distribution of sightings and
feeding locations will be examined relaiis e to habitat features,
prey distribution, and environmental features to see if feeding
observations are indicative of related ecological parameters.
Preliminary findings show relatively low numbers of dolphins
in the upper harbor from Burnt Store Marina to the mouths of
the Peace and Myakka Rivers during September surveys and
during hypoxic e\ents. and larger numbers of dolphins during
winter when the waters were well mixed. We have also had

repeated sightings of marked individuals across the five multi-
week and opportunistic surveys giving preliminary indications
of year round use of the estuary. Some re-identifications occur
over decades. A few individuals also have been resighted at
multiple study sites outside of Charlotte Harbor.

Seventy otie blubber/skin biopsy samples have been
collected from within the estuary and nearshore gulf waters
outside the passes. Hlevcn of these have been examined for
organochlorine contaminant concentrations, providing
suggestions of lov\er levels than in Sarasota Bay dolphins.
The remaining samples ha\e been delivered to the National
Institute of Standards and Technology for contaminant
analyses, and funding has been obtained for these analyses.
Biopsy samples are also being used in a genetic model analysis
examining stock structure of dolphins from Tampa Bay.
Sarasota Bay. Charlotte Harbor, and the Gulf of Mexico.
Preliminary results indicate significant fine-scale structuring
of the population units, supporting previous work and
reinforcing the concept of species management at the level of
bay systems.

Dolphin si^hlings during h'chruury/March 2003.
Locations of cross-harbor transect lines are shown as bold
lines, contour transects as dashed lines. Edge transects
occur between the endpoints ofcros.s-harbor transect lines
off of the three foot isobath line. Both transect sightings
and opportunistic sightings are shown here.
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Hab i ta t Qua l i t y and P rey Ava i l ab i l i t y f o r
Bottlenose Dolphins
By Damon Gannon, PhD

To conser\e any species, scientists and government
managers need to understand that species" specific habitat
requirements. The bolllenosc dolphins ol'l-'lorida inhabit one
of the most urbanized coastlines in North America. Despite
intense study in recent decades, habitat requirements of
bottlenose dolphins are poorly known. What qualities do
dolphins look for when selecting habitat? To what degree do
the distributions of prey, predators, and competitors infiuence
the dolphins" habitat preferences? And how does the presence
of humans affect their use of coastal waters? These are just a
few of the questions we hope to answer with our new-
investigation of dolphin prey.

As a new postdoctoral scientist with the Sarasota
Dolphin Research Program. I will be coordinating an ambitious
fisheries sampling program to determine how prey ai'e
distributed among the various habitats within Sarasota Bay
and how the distribution of prey changes over the seasons.
The sampling program will use both traditional tools of
fisheries science (net satiipling) as well as new techniques
(passive acoustic monitoring of sounds produced by fish).
By coupling the fish data with our long-term database on how
dolphins and people use the Bay. we w ill be able to quantify
habitat quality for bottlenose dolphins. With this know ledge,
we can create a simple index of habitat quality that will allow
scientists and government managers to quickly determine the
quality of any habitat for bottlenose dolphins. Such a tool for
assessing habitat could be ofgreat benefit to the conservation
of bottlenose dolphins all over the world by helping resource
managers predict the consequences of altering habitats. The
data on fish abundance in Sarasota Bay will also be used to
make a model of Sarasota Bay"s food web. which could allow
managers to predict how changes to one part of the Sarasota
Bay food web will affect all other pans of the food web. for
example, the model will be able to predict how an increase in
fishing activity will affect each fish species, as well as dolphins,
manatees, scagrass. mangroves, and everything else that lives
in the Bay. This researeh is funded by NOAA Fisheries.

Acoustic Playback Experiment Yields Clues on
How Dolphins Find Food
By Damon Gannon, PhD

Biologists have known for decades that bottlenose
dolphins possess a sophisticated echolocation. or sonar,
system. For example, trained dolphins can detect a three-inch
metal sphere from a distance of almost 400 feet and can
distinguish subtle differences in size, shape, and material.
Despite their remarkable sensitivity, dolphins appear to use
their echolocation sparingly in the wild.

Why doiTt dolphins use their echolocation more
often? One potential explanation for this incongruity is that
echolocation is a costly behav ior for dolphins. Producing the
powerful sounds required for echolocation undoubtedly
requires a lot of energy. Imagine how tiring it would be to
shout at the top of your lungs all day long. But in addition to
energetic costs, echolocation may also incur ecological costs
by advertising the dolphiiTs presence to potential prey,
predators, or competitors. These ecological costs are measured
as reduced food consumption or increased risk of predation.

Besides echolocation, what senses might dolphins
use to find food? Vision is not likely to be the primary sense
for detecting prey because the visibility in coastal waters is
often very low. Even in clear water, fish often conceal
themselves within seagrass or other types of shelter. Mote
Marine Lab's Nelio Barros hypothesized that bottlenose
dolphins find prey by listening for them. Several studies
(including one by Barros and Randall Wells) have noted that
most of the fish eaten b> bottlenose dolphins are soniferous,
or noise-making. Many species of fish communicate with
sound to attract mates and to maintain group cohesion.
Croakers, drums and grunts are all types offish named for the
sounds they make and they are all important food for
bottlenose dolphins.

As part of my Ph.D. research at Duke University. I
teamed up with Nelio Barros. Doug Nowacek (Mote Marine
Lab). Andy Read (Duke University). Danielle Waples (Duke
University), and Randall Wells to test whether the dolphins of
Sarasota Bay respond to the calls of the prey species that
they eat. We conducted experiments in which we measured
their responses to recorded sounds played through an
underwater speaker. There were two types of sounds that we
played: fish sounds (the experimental treatment) and sounds
of snapping shrimp (a common species in Sarasota Bay but
one that is not eaten by dolphins; the control treatment). The
fish sounds were recorded from 11 different species know n to
be eaten by the dolphins. Using an overhead digital video
camera and a hydrophone, we measured the dolphins" change
in direction and rate of echolocation in response to the sound
playbacks. Dolphins responded to fish sounds by turning
toward the sound source and increasing their rate of
echolocation. The sounds of snapping shrimp elicited neither
a directional nor an echolocation response. From our results,
we concluded that bottlenose dolphins use passive listening
extensively while searching for food. Dolphins produced
echolocation signals inlrequently. except immediately after we
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played our I'lsli sounds. Therelbre. it appears thai one strategy
dolphins use to find prey is to use passive listening to make the
initial deteetion. at whieh point they commence echo locating to
track the fisirs precise nunements during the pursuit and
capture phases of the feeding process. Combining the Hndings
of this project with that of another that I conducted in North
Carolina's Neuse Ri\er. it seems that dolphins use passive
listening at two distinct scales. First, they appear to choose
habitats based on the occurrence of fish calls, Second, once
they have positioned themselves in an area where fish are
abundant, they locate indi\'idual fish by listening for their calls.

Eavesdropping on fish communications can provide a
foraging dolphin with much useful information, including the
species of the fish, the number of individuals present, their
sizes, and their locations. Such judicious use of eeholocation
suggests that this sensory modality does incur significant
energetic or ecological costs. The fact that bottlenose dolphins
use passive listening to detect prey indieates that there are
risks associated with sound production for fish. Bottlenose
dolphins and their prey may be engaged in an e\olutionar>'
arms race, similar to that described between bats and some

insects, in which improvements in the predator's ability to detect
prey drive impro\ements in countermeasures employed by the
prey, and \'ice versa.

This work raises further concerns regarding the effects
of human-caused noise on the dolphins" well being. Injuries
and deaths of marine mammals caused by intense sounds, such
as Navy sonar, have been getting a lot of press lately. But the
common sounds that we associate with normal life in a modern
world, such as boat traffic, automobile traffic, and construction

noise, may have a greater effect on coastal marine mammals in
the long run by interfering with their ability to hear and locate
their prey. The sounds produced by fish tend to be low in
frequency, generally between 200 and 2,000 Hz. This is also the
frequency range in w^hieh many human-generated sounds occur.
When a loud sound overlaps the frequency range of a quieter
one. the quiet sound becomes masked, or indistinguishable.
Florida's dolphins inhabit one of the most urbanized coastlines
in the world and noise pollution is particularly common here.

Field experiments of this son are not often attempted
with marine mammals because they are extremely difficult. But
experimental studies provide much clearer infonnation than do
observational ones. This project was made possible by the
skill of the SDRP research staff and by the high-quality tools
with which they can work. And thanks to SDRP's long-term
research program w ith the dolphins of Sarasota Bay. w e were
able to gain much greater insight than would have been possible
had we worked in another location. There is no other population
of dolphins in the world where the sexes, ages, pedigrees, health
statuses, reproductive histories, and association patterns of so
many individuals are known. This research received funding
support from the Taylor Foundation, the Oak Fund, the U.S.
Environmental Protection Agency, and DBRI. My co-authors
and I presented the results of this research at the 15th Biennial
Conference on the Biology of Marine Mammals in Greensboro.
NC in December. We are also preparing a manuscript for
publication in a peer-reviewed scientific journal.

Assessing the Trophic Ecolog\' of Sarasota Bay
Dolphins using Conventional Analyses and Stable
Isotopes
By Nelio Barms, PhD, Pegg\' Ostrom, PhD, and
Randall Wells, PhD

The movements and distribution of a predator are
generally thought to rcfiect those of its prey, both in space
and time. To better understand the trophic ecology of
bottlenose dolphins in the Sarasota Bay area we used
conventional (stomach content analyses) and novel
technology (stable isotopic analyses), in addition to long-
term behav ioral obsenations of feeding. Analyses of stomach
contents of stranded dolphins of known feeding history
revealed a diet composed primarily offish, most of which were
associated with seagrass beds. We found a close agreement
between the species represented in the diet and the observed
feeding behaviors of resident dolphins. Dolphins in this area
usually feed alone or in small groups in shallow, vegetated
habitats. We applied stable isotopic techniques to reconstruct
the dietary history of dolphins in Sarasota Bay and adjacent
areas. Thus, isotopic signatures of carbon and nitrogen were
obtained from available tissues of predators (dolphin teeth
f rom the Mo te Mar ine Lab

specimen collection) and
their main prey fish (pinllsh.
p igfish. spot , mul le t ) .
Comparisons of carbon
isotopic ratios in tissues of
dolphins and fish prey
indicate that seagrasses and
assoc ia ted vegeta t ion
provide important feeding
habitats for dolphins in Sarasota Bay. Trophic comparisons
using nitrogen isotopic ratios in dolphins and fish alsoconfinn
the importance of particular species in the diet of dolphins. In
addition, we found that dolphins of older ages had enriched
carbon isotopic values and depleted nitrogen v alues, possibly
an indication of ontogenetic shifts in diet or an exploration of
diflerent s i tes dur ing foraging.

Isotopic Compositon of Dolphin Teeth
f r o m c e n t r a l w e s t F l o r i d a

_ 1 3

d
- » •

♦ SarHsolA Bdy (residc<il)

■ Adjacxmt Gulf

C b r i i l O i t U H . i t b o r
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Earthwatch Dolphin Monitoring Program 2002-2003
By Sue Hofmann

We have just completed our 22nd year of monitoring of the Sarasota dolphin community with the support from Earthwatch
volunteers. The Sarasota bottlenose dolphin community is the most thoroughly known free-ranging dolphin population under
study in the world. We continue to address increasingly refined questions about the lives of these animals with the benefit of
information gained through our intensive year-round studies of the distribution, social and reproductive patterns of these
animals.

Photo-identification surveys were conducted on 103 days during monthly survey sessions from October 2002 through
September 2003 with the assistance of 40 Earthwatch volunteers from 20 states and 4 countries. These volunteers contributed
over 3,200 hours to our project.

We had 683 group sightings that totaled 2,484 dolphins (including resighted animals). Our average numbers of sightings
per day and dolphins per sighting have remained fairly constant throughout the past several years. We averaged nearly 7
sightings per day with just under 4 dolphins per sighting during the most recent year. During 2002-2003, we had a high of 17
sightings in one day during an October 2002 survey and a high of 58 dolphins during that same October day. During this same
time period, our annual average of the number of dolphins sighted per day was slightly higher, at 24.2, than in the previous four
years (which averaged 22.1 dolphins/day).

We were able to document the births of three new calves during the spring/summer of2003 while monitoring the Sarasota
dolphin community. One of these calves belonged to "Palm", an animal that we know from southern Tampa Bay. She was first
sighted in early June in the northern region of our study area and stayed in the area for several months while associating with
members of the Sarasota community. The other two calves belonged to Murphy Brown and Rose. These calves were the second-
bom for each mom. In addition, Sandy delivered a stillborn fetus, but this was the result of a ruptured utems from an apparent
stingray barb puncture. Her first calf, Remo, now three, is still in the area. Rose's first calf. Bud, now five years old, continues to
be seen often. All ten of the 2002 calves that survived into 2003 are thriving as of this writing.

Since June 2002, six new animals have been freeze-branded. We have freeze-branded three young females and one
young male who might be grown calves of known Sarasota females. These animals would have become independent before they
were distinctively marked, and we are awaiting genetics testing to determine their parentage. We also freeze-branded a female and
her calf that were first sighted in the study area in August 2002.

During the past year, we lost three members of the community, including Sandy's fetus. Sandy, a 12-year-old female, died
in June 2003, probably from complications resulting from a stingray barb that punctured her body cavity. Genie, a 29-year-old
female known since 1976 died in February 2003. Through our Earthwatch-sponsored surveys, we have accounted for 90% of the
dolphins that use Sarasota Bay on a regular basis (see Table). As of October 2003, the number of dolphins regularly using the Bay
and surrounding waters stands at approximately 150 animals.

Once again, we would like to thank all of our Earthwatch volunteers for your interest in and support of the Sarasota
Dolphin Research Program.

Sarasota Dolphin Status in 2003

F E M A L E S E V E N T
I S a n d y D i e d 1 1 J u n 0 3
3 D a u g h t e r o f F B 1 9
5 F B 5
7 L i g h t n i n g
9 P u m p k i n
I I M e r r i l y
1 3 4 7 L A
1 5 N i c k l o
1 7 F B 1 7
2 5 F B 2 5

2 7 M o o n fi n L o o k - a l i k e

3 3 S a i d a B e t h
3 5 S q u i g g y
4 3 C a t h y
5 4 F B 5 4

5 5 D a u g h t e r o f F B 5
5 9 G e n i e D i e d 2 0 F e b 0 3
6 3 M s . M a y h e m
6 5 T r a m p
7 3 T a g 5 1 N o t I D e d i n 2 0 0 3
7 5 P u p
7 9 F B 7 9

M A L ^ E V E N T
2 S o n o f F B 5 9
6 S o n o f F B 7 1
1 0 P e t e y
1 4 J a c k
2 0 P e r r y
2 6 N o r m a n N o t I D e d i n 2 0 0 2 , 2 0 0 3
2 8 F B 2 8
3 2 S o n o f F B 5 N o t I D e d i n 2 0 0 3
3 6 B - 8
4 4 R

4 6 F B 4 6
4 8 J i m m y D u r a n t e
5 8 K e n
6 6 O t t e r
7 6 R a c i n g S t r i p e
7 8 R i p t o r n
9 2 L a s a g n a
9 4 S p a r k s
1 0 0 S c y t h e F i n
1 0 2 S c o o p n i c k N o t I D e d i n 2 0 0 3
1 0 6 3 N I K 3
1 0 8 3 N I K
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F E M A L E S E V E N I M A L E S E V E N T

Jagged Mama
M a m a M i a N o t I I
Squarenotch

K i l l e r

Daughter of FB 35
FB 99
R o s e H a d ;
4 3 L A N o t I I
S c o o t e r
L i z z i e
F B 1 1 7 N o t l [

Bobby Jo
Daughter of FB 15
Daughter of RP 27
Daughter of FB 13
C l a i r e
Bobbitt; daughter of Killer
Daughter of FB 54
Daughter of Pecan Sandie
R e m o

Big Shout
F B 1 4 9

Daughter of Big Shout
Blacktip Doubledip
Murphy Brown Had g

P e c a n S a n d i e
F B 1 5 9
L A 9 4
F B 1 6 5 F i r s t I D
M o m o f F B 1 7 1 F i r s t I D
F B 1 6 9 F i r s t I D
C a l f o f F B 1 6 7 F i r s t I D

Daughter of FB 75
T r i A

F B 2 1 0

B a r d o t
Dr. Strangenotch
Fattop
4 9 L A

J o s e

S c o o b y D o o N o t I D e
S h o r t c u t

Not IDed in 2003

Had a YOY in 2003
Not IDed in 2002, 2003

Not IDed in 2003

Had a YOY in 2003

First IDed Feb 2003
First IDed Aug 2002
First IDed Feb 2003
First IDed Aug 2002

Not IDed in 2003

W A N D W a n d a
Z R B A Z o r b a

C W M 3 1 9 9 1 c a l f o f W T M A n e w m o m i n ' 0 3 ?
C 3 5 4 1 9 9 2 c a l f o f F B 3 5
C 9 9 1 1 9 9 4 c a l f o f F B 9 9
4 9 C 4 1 9 9 5 c a l f o f 4 9 L A
C 8 7 1 1 9 9 6 c a l f o f F B 8 7
I K N 2 1 9 9 7 c a l f o f I K N O
J O S C 1 9 9 7 c a l f o f J O S E
SBDC <1998 calf of SBDO Not IDed in 200
C596 1998 calf of FB59 Independent/ in
C 8 3 5 1 9 9 8 c a l f o f F B 8 3
1 8 3 3 1 9 9 8 c a l f o f F B 1 8 3
C273 1999 calf of FB27 Independent/ in
C 6 5 3 1 9 9 9 c a l f o f F B 6 5
C756 1999 cal f o f FB75 Independent / in
1312 1999 calf of FBI31 Independent/ in
1536 1999 calf of FB153 Probably died f-

1 1 0 F B 1 1 0
1 1 4 F B 1 1 4
118 Casper, Son of FB 54
1 2 6 F B 1 2 6
1 2 8 S o n o f F B 1 5 3
1 3 0 F B 1 3 0 N o t
1 3 2 F B 1 3 2 N o l
1 3 4 M r . N a t u r a l
1 3 6 S a w b l a d e
1 3 8 S o n o f F B 6 3
1 4 2 F B 1 4 2
1 4 6 S o n o f F B 1 1
1 4 8 S o n o f F B 5 4
1 5 4 R T . 3
1 6 0 F B 1 6 0
1 6 2 F B 1 6 2
1 6 4 F B 1 6 4
1 7 4 T N L V
1 7 6 F B 1 7 6
1 7 8 p i ; s o n o f F B 9
1 8 0 H S M 2
1 8 2 S o n o f F B 1 8 3
1 8 4 S o n o f F B 1 4 9
1 8 6 F a m o u s A m o s N o t I
1 8 8 N o a h
190 Son of Fat top
1 9 4 P a i r ' O N i c k s
1 9 6 B u d
1 9 8 S o n o f F B 2 5
2 0 0 F B 2 0 0
2 1 4 S q u a s h ; s o n o f P u m p k i n
2 1 8 S o n o f F B 5 5
2 2 0 S o n o f L i g h t n i n g
2 2 2 F B 2 2 2 F i r s
C 8 3 4 P o k e y
R Y 3 4 R Y 3 4

U N K N O W N G E N D E R

C 9 3 2 2 0 0 0 c a l f o f F B 9 3
C 9 9 2 2 0 0 0 c a l f o f F B 9 9
1 4 9 3 2 0 0 0 c a l f o f F B 1 4 9
C S H 3 2 0 0 0 c a l f o f S H T C
B R D 3 2 0 0 1 c a l f o f B R D O
C R P 2 2 0 0 2 c a l f o f R P 2 7
F T T 2 2 0 0 2 c a l f o f F T T P
W A N 2 2 0 0 2 c a l f o f W A N D

C 0 9 4 2 0 0 2 c a l f o f F B 9
C 1 1 2 2 0 0 2 c a l f o f F B 1 1
C 2 5 5 2 0 0 2 c a l f o f F B 2 5
C 2 7 4 2 0 0 2 c a l f o f F B 2 7
C 3 3 7 2 0 0 2 c a l f o f F B 3 3
C 7 5 7 2 0 0 2 c a l f o f F B 7 5
1 7 5 1 2 0 0 2 c a l f o f F B 1 7 5
C 0 1 2 2 0 0 3 c a l f o f F B 1 S t i l l
1 0 1 2 2 0 0 3 c a l f o f F B 1 0 1
1 5 5 2 2 0 0 3 c a l f o f F B 1 5 5
I B M P I n d e n t B u m p s
MPTB Mid Pointy Bucks

Not IDed in 2002, 2003
Not IDed in 2002, 2003

Not IDed in 2002, 2003

First IDed Aug 2002

1999 calf of FB111 Independent/ indistinct
1999 ca l f o f ZRBA

N o t I D e d i n 2 0 0 3 C 0 1 2 2 0 0 3 c a l f o f

Independent / ind is t inc t 1012 2003 ca l f o f
1 5 5 2 2 0 0 3 c a l f o f
I B M P I n d e n t B u m p

Independent/ indistinct MPTB Mid Pointy B
"pad notches"

Independent/ indist inct PILA pi Look-al ike
Independent / ind is t inct PITA Pain in the "but t " F i rs
P r o b a b l y d i e d A p r 2 0 0 3 R I F F R i f f F i r s
ependent/ indistinct SOLB Scoops Over Low Buck

Y O R I Y o r i c k

St i l lborn fe tus June 2003

F i r s t I D e d 1 9 9 9

F i r s t I D e d 2 0 0 1

First IDed 2000
F i r s t I D e d 2 0 0 1
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DOLPHIN RESCUES, RELEASE, AND FOLLOW-UP MONITORING
Over Ihe last 33 years, liic sialTand associates of the

Sarasota Dolphin Research Program have acquired specialized
expeitise and resources for the safe capture, handling, and
tracking ol'doiphins. Wc are frequently called upon to provide
advice or assistance with dolphins thai are in need ot help,
often as a result of human interactions. In the Sarasota Bay
area, we work closely with the Mote Marine Laboratory
Stranding Investigations Program of Mole's Center for Marine
Mammal and Sea Tuiile Research and with the dolphin hospital
that 1 and my colleagues established at Mote in the early 1990 s
(now supported and operated by Mote Aquarium). During
2003. we consulted with NCAA Fisheries on a number of
stranding, rehabilitation, and release cases, and we participated
in three rescue/release cases along the west coast of Florida,
all of which have apparently been successful. Though there
is little or no tmancial support specifically for these often-
expensive rescue operations, we consider such efforts to be a
priority application of our abilities and resources, especially
when they are made necessary by human interactions.

" C R "

This young male dolphin was brought from Crystal
River to Mote's Dolphin and Whale Hospital by staff of the
i'WC's Florida Marine Research Institute. The animal had
spent several weeks in the fresh water of the river and had
developed severe skin lesions as a result. Once these and
associated problems were resoK ed. we lagged him w iih a small
VI IF radio transmitter and worked with hospital staffto release
him offshore of the mouth of Crystal River. We tracked him
o\ er the next 2 days as he returned to the marshy areas as w ell
as using Ciu If waters, and interacted w ith other dolphins. 0\er
the next month. SDRP research assistant Brian Balmer
continued to track CR from an aircraft, and he remained in the
same general area. When we observed him from a boat one
month alter release, he appeared to be in good condition.

Dolphin "CR" (cenlcr) following a niolher and calf in the
marshes near Crystal River, photographed from the tracking
plane.

"Casper"
On October 26th. Mote's Stranding In\estigations

Program received a series of reports of a dolphin trailing a crab
float and line. Upon investigation. Nelio Baixos and Jim Grimes
confinned that the animal w as FB118. Casper, an 11 -year-old
Sarasota Bay resident. Using the program's personal
watercraft. they attempted to approach the animal, but he was
swimming strongly, diving well, and avoided approaches.
S[)RP teams were mobilized the next day to search for Casper,
but we were unable to locate him before increasing winds sent
us back to the lab. Because the gear had been observed on
the animal for an entire day. the SDRP decided to deploy a
capture-release team to remove the gear and evaluate the
animal. On October 28"'. the team of 4 vessels and 26 people
was unable to locate the animal during 1 'a hours of searching
before an approaching squall drove us back to the lab. The
next morning the capture-release team located Casper and
determined that he had successfully shed the gear. He was
with other animals in his normal home range, within about '/■
mile of where he had become entangled in the gear.

Casper towing crah float in Big Pass.

Placida Harbor Dolphin Calf
Mote's Stranding Investigations Program responded

to reports from local feny operators of a small dolphin in Placida
I larbor suffering from deep wounds on its tail apparently made
by a boat propeller, with monofilament fishing line trailing from
these wounds. Photographs showed that the fishing line was
embedded in the boat propeller wounds, aggravating them
and causing bleeding and interfering with healing. Subsequent
observations two days later led staff to conclude that the
animal was not going to shed the fishing line on its own.

Two days later, on November 14"', a rescue team
coordinated by the Sarasota Dolphin Research Program,
including 20 biologists. Mote veterinary staff, and trained
dolphin handlers was deployed to the harbor on four vessels,
to try to briefly capture the dolphin to remove the gear. The
dolphin was found in Placida Harbor by about 1();()0 in the
morning, but the calf and her mother swam out Gasparilla Pass
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and did not return to the harbor until late afternoon. At 4:30.
the yearling female finally swam into shallow water, where
local commercial fisherman and long-time dolphin program
collaborator Lany Fulford deployed a small circle of net around
the animal. The team worked quickly to clear the fishing line
from the animal, remove necrotic tissue, administer an
antibiotic, and release it so it could return to its mother. The
approximately 10 lb lest fishing line was deeply embedded in
the tlukes and w ôunds on the tail stock, with tissue growing
around it. and there was serious concern about infection.
Fortunately, blood values indicated that the animal was not
suffering from a major infection. The dolphin was observed
on seseral occasions o\cr the next week, with its mother,
engaged in normal behaviors and swimming well.

Female dolphin caff in P/acida liarhor with propeller
wounds, Jishin^ line embedded in the wounds, and algae
caught in the fishing line.

S A R A S O TA D O L P H I N R E S E A R C H P R O G R A M I N V O LV E M E N T I N O T H E R
D O L P H I N S T U D I E S

Bermuda Dolphin Tracking Project
By Leigh Klatsky, MSc student, Dolphin Quest

Recent sightings of bottlenose dolphins around the
island of Bermuda, and the first recorded stranding in February
2003. made it possible to initiate the first-e\er study of offshore
bottlenose dolphins in this area. This study incorporated
satellite-linked radio lelemetr>' to observe the movements and
dive behav ior of bottlenose dolphins in a deep-water oceanic
environment. In June 2003. SDRPstafl'members Randall Wells
and Brian Balmcr joined me in Bermuda to participate in the
capture, sampling, tagging, and release of three bottlenose
dolphins.

Location information was received for a total of 45

days from one female. se\en days from one male, and five
days from another male. For the majority ofthe tracking period,
all three dolphins stayed w ithin close proximity to the 100 and
1000 fathom contour lines around the island of Bermuda and
the two submerged seamounls located 10 and 32 kilometers to
the southwest ofthe island. Time-depth recorders located on
the satellite tags recorded di\es to depths greater than 500
meters, mostly at night - these are the deepest dives ever
reported for wild bottlenose dolphins, and they are consistent
with the long dive durations (> 5 minutes) and high hematocrit
values recorded during the study.

This study has pro\ ided baseline information about
the habitat use and dive behavior of bottlenose dolphins
residing in the deep waters around Benmida during the summer
months. We also obtained samples for genetic and
contaminant analyses for comparison with those from the
Sarasota Bay dolphins. Future research plans include

continuation of this study to iinestigaie seasonal variations
in behavior and possible alternative tagging deployment
strategies. Funding and support for this project was provided
by Dolphin Quest, with additional support from the Bermuda
Zoological Society and the Chicago Zoological Society.

Bottlenose dolphin off Bermuda, with satellite-linked
dive recording iransmitter and 11 IF transmitter.
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Radiotracking Study of Franciscana Dolphins in
Argentina Planned in Collaboration with Wildlife
Trust Project
By Randall Wells, PhD

Kranciscana dolphins are among the smallest and
least-known dolphins in the world. They inhabit the coastal
waters ofBrazil and Argentina, where they are subject to high
levels of mortality in llshing nets. Wildlife Trust project leader
Pablo Bordino, a biologist, has been studying franciscana
dolphins for many years olTthe coast ol Argentina. He has
made great strides working with Ushermen to reduce bycatch
of these dolphins in their nets, but much work remains to be
done. Little is known about population structure or mo\ ement
patterns - information that is critical for evaluating impacts
and protection measures for these animals. These dolphins
lack the distinctive natural markings that would allow
photographic identification. Radiotracking olfers one
potential means of addressing these questions. Wildlife Trust
sent Randall Wells to work with Bordino in September to
identify possible sites and methods for capture, tagging and
release. Fieldwork for deploying lags and tracking is
scheduled for March 2004 and will include a highly experienced
capture, lagging, and tracking team from the Sarasota Dolphin
Research Program.

Franciscana dolphin off Argentina, photographed
by Wildlife Trust Project Leader. Pablo Bordino.

Tucuxi Dolphin Studies in Brazil
By Paulo Flares, PhD

With assistance from Randall Wells, w e continue the

long term monitoring of the tucuxi dolphin (Sotalia fluviatilis)
population in and ai'ound the linvironmental Protection Area
ofAnhatomirim (t-'PAA). Baia Norte, southern Brazil. Started
in 1991, this is one of the longest ongoing research projects
on this species in its marine habitat. The research focuses on
the species' southernmost population located within a national
protected area established in 1992 to protect these dolphins.
Specific objectives include: to follow site fidelity, residency
and home ranges: estimate population abundance and trends:
evaluate habitat through water, sea bottom, and coastline
characteristics; analyze dolphin behavior patterns and habitat
use: characterize social structure: evaluate man made direct

impacts. Through this scientific infomiation. we help to keep
improving conservation policy for the species in the area. For
example, one of my undergraduate students (Mariana Pereira)
is looking at dolphins" behavioral reactions to tourism boats.
Tucuxis have shifted their distribution o\ er the years and w e
are proposing a buffer zone in response to this apparent trend.

We receive liarthwatch volunteers in eight teams a
year. Volunteers work as a team to locate dolphins and take
data on their group composition, behavior, and the local habitat.
Back on shore, they help process ID photos, enter data, and
maintain equipment. Please see more at h.ltp;//
www.earthwatch.org/expeditions/llores.himl

Additionally we are collecting similar data on the
bottlenose dolphins in the area and finding intriguing results
which lead to more questions and research. The bottlenose
dolphins and tucuxi dolphins use very different parts of the
bay (see map). Part of the results of the 10 years of research
was presented as my Ph.D. dissertation last August, with Dr.
Wells on the committee.

In addition to our ongoing efforts, plans for the
marine tucuxi study forne.xtyear include genetic evaluation ol
this population based on existing samples from stranded tucuxi
recovered from the study area to assess population structure
and distincti\eness. To help this we also will be starting a
biopsy sampling program, which will allow a better look at
social structure. We are expanding our study area to the North
and South for assessing distribution and occurrence as well
as individual movements to help refine our population
distinctiveness model. Additionally, we will have a Ph.D.
candidate on dolphin behavior patterns and habitat use (Maricl
Bazzalo, associate researcher).

Funding for this work has been provided by
Earthwatch Institute. Cetacean Society Intemational and the
Humane Society of the United States. Logistical support is
from the Aquaculture Laboratory of Universidade Federal de
Santa Catarina and Chicago Zoological Society.

Socializing tucuxi dolphins in Brazil.
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l-'icid site for tiicu.xi studies in Brazil. .sho\\in,u details of sightings of lucuxis (+)
and hottleno.se dolphins (a) in Bala Norte.

Distribution, Habitat Use and Abundance of Tucuxi Dolphins along the Caribbean Coast of Colombia
By Salome Dussati, MSc

Mar ine l i i cux i (So ia l ia flnv ia t i l i s ) have been
catalogued in Colombia as an endangered species. Some of
the threats to the Colombian marine populations are: isolation
and displacement caused by loss of habitat, regional changes
in prey abundance due to overfishing, incidental catches in
fishing gear and possible water contamination. The main goal
of this long-term research is to evaluate the distribution, habitat
u s e a n d r e l a t i v e a b u n d a n c e o f t u c u . x i i n t h e G u l f o f

Morrosquillo. Colombia, in search for guidelines forihe future
management and conservation of this species and its habitat.

In November 2002 and March through August 2003.
field data on this species were collected in the Morrosquillo
area. The data included environmental conditions, group size,
structure and behavior, geographic information (CIS) and
photographic data of the dolphins" dorsal fins. The results of
this study are being compared with the results of the previous
studies conducted in the area byAvila in 1995. The preliminary
analysis results of this study showed; a diminution in the rate
of dolphins sightings per day from 3 sightings/day to 0.96
sightings/day. a change in the depth of the sightings from 5 m
average to 11.7 m average, a dilVerent distribution of the tucu.xi
with a clear reduction in the use of the area adjacent to the

Sinu's River mouth and a conglomeration of the dolphins
sightings in specific sub-areas of the Gulf showing some
habitat and use selection. These results suggest a change in
the dolphins" habitat and habitat use. but the reasons behind
these changes still are unclear. The photo-identiUcation
procedure has been challenging due to the evasiveness of the
dolphins to the proximity of the research boat.

As part of the future plans of this study. Held data
will be collected from January to May 2004. In addition to the
methodology that has been conducted, two new tasks will be
added: linear transects will be made to determine the relative
abundance of this species and aerial surveys will be perfonned
to have a better idea of the general distribution of the tucuxi
dolphins in the Gulf of Morrosquillo. At the end of 2004. after
the analysis of the results, a management plan of this
population will be presented to the Colombian government.
This research is supported by CVS (Corporacion Regional de
los Valles del Rio Sinu y San Jorge. Colombia). Conserv ation
International (Endangered Species Award), Chicago Board of
Trade. Mote Marine Laboratory and Fundacion Omacha.
C o l o m b i a .
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SARASOTA DOLPHIN RESEARCH PROGRAM OPERATIONS

New SDR? Website!
The Sarasota Dolphin Research Program is proud to announce the launch of our new website at

www.sarasotaclolphin.oi-̂ . The redesigned site w ill help us to better disseminate the information generated by our program to
scienliHc and general audiences in order to aid dolphin conser\ ation efforts. The new website is easier to navigate and contains
a comprehensive overview of current SDRP research projects ranging from human interactions and impacts to ecology and
population dynamics. From the homepage, visitors can link to many of our affiliated organizations including Farlhwatch Institute.
Brooktleld Zoo. and Mote Marine Laboratory. Special features include a link to Brooktleld Zoo's "Dolphins in Depth" interactive
game and a Professional Activity Summary page that includes our recent publications and presentations. We would like to thank
web developer. Lincoln Anderson, of 352 Media Group for assisting us in the creation of our site and for providing us with
discounted web hosting. We weleome any feedback or suggestions concerning our site. Please send comments to
infoCa sarcisoicu/olphin.oro.
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0 0 0 4 7 1

\

arAsota Dolphin Research Program

llii ini i r i l i i tcnict ior is
mill liiijiiicts

Sodi i l S ln ic ln iv,

Hdi i iv i i i r.
i i ikI C(ii i i i i i i i i i i<.i i luii i

HimI i I i
iiiiii Pliyvnliiyy

Itcology.
P(>|iiiliilinTi Stnirliin'

iiikI DviNiiiiii 's

"■r t C ' . ' py i qh t . ' 00 ,1 Sa rcu .n i , ' Do lph in Resea rch P roy ranc

Equipment Update
SDRP has finally taken the plunge! This past year we ptirchased five Nikon digital camera systems for the lab. thanks to

the Disney Wildlife Conservation Fund and NOAA Fisheries. We tested the cameras early in the year wath side-by-sidc shooting
of digital and slide film and we were pleasantly surprised with the quality of the digital images. The new digital cameras traveled
to Charlotte I larbor this past fall for their first large-scale Held project. Kim Hull and her crew amassed o\er 7.000 digital images,
demonstrating the value and utility of the systems. While we have Just started with the cameras, our hope is that they will enable
the lab to be more efficient both with matching fins and archi\ ing data.

Boats and trucks are the essential components of our Held research. We have been fortunate in being able to upgrade
our research fleet in recent years, thanks to donations and support from NOAA Fisheries. This allowed us to retire two of our
older \essels this year. Miikikt (30 years old) and Hobo (19 years old). These boats were originally donated to Dolphin Biology
Research Institute, and they provided many years of exceptional service, facilitating a number of funded research projects as well
as thesis and dissertation projects. The live boats that remain in ihe fleet are used regularly. During the past year we obtained a
new Chev rolet pickup truck thanks to the generosity of Don and Lee Hamilton. This truck gives us the much-needed capability
of launching and retrieving our largest vessels.
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Educa t ion
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. In
addition, John Reynolds and Randall Wells have recently
published a book entitled, "Dolphins, Whales, and Manatees of
Florida: A Guide to Sharing Their Waters." This inexpensive book,
published in December 2003, is designed to fill a niche for teaching
people about how to better appreciate and treat marine mammals
in their environment.

In May 2003, Brookfield Zoo opened a new exhibit in the
Underwater Viewing area of the Seven Seas Panorama. This exhibit,
developed with federal support, allow visitors to participate in a
virtual dolphin survey in Sarasota Bay, learning along the way
about some of our research techniques and some of the
conservation issues surrounding these animals. In 2004, Mote
Marine Lab plans to open an Immersion Studios interactive
experience that is based on our long-term dolphin research and
conservation program.

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 are working
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 is provided
with free copies of Wells' book "Dolphin Man: Exploring the World
of Dolphins."

For older students, education staff at Brookfield Zoo and
Mote Marine Lab are working with us to develop eurrieula 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
next article).

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, contact Andrea
Davis at 941-388-4441). As described throughout the newsletter,
graduate students come to our program through the University of
California at Santa Cruz, Woods Hole Oceanographic Institution,
the University of South Florida, and the University of North
Carolina, Wilmington to conduct their thesis or dissertation
research (10 doctoral dissertations and 16 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, now in its 6"' year.

Our efforts to provide information to our colleagues and
wildlife management agencies continue, through publication of
numerous scientific articles, through invited presentations at
sc ient ific conferences such as the Biennia l Conference on the

Biology of Marine Mammals (at least 17 presentations at the
December 2003 conference in Greensboro, NC resulted from our
team's efforts), and through participation in national/international
panels such as the Atlantic Scientific Review Group, the Working
Group on Unusual Marine Mammal Mortality Events, the lUCN
Cetacean Specialist Group, and the lUCN Reintroduction Specialist
Group.
Sarasota Dolphin Research Program

The Secret Life of Dolphins Curriculum
Is On Its Way!

By Robin Dombeck, Brookfield Zoo

As the year comes to a close, we are nearing
completion of the much-anticipated Secret Life of Dolphins
curriculum, based on the Sarasota Dolphin Research Program's
research and findings. The SLD is a joint project of Brookfield
Zoo and Mote Marine Lab, funded by the U.S. Department of
Education. Developed for middle and high school classroom
use, these materials will help students understand more about
how scientists study dolphins and how that knowledge is
applied, both in the wild and in zoos and aquariums.

The SLD curriculum package utilizes diverse media
to encourage student learning. These include classroom
teacher guided explorations, interactive data analysis software
with mapping and graphing capability, videoconference
sessions, and field trips. Classroom teachers have helped us
develop the SLD content topics, which include dolphin
physiology, dolphin social structure, study of the Sarasota
Bay ecosystem, dolphin communication and dolphin diets.
The teachers are also first testing the materials in which
students will manipulate and analyze authentic data to answer
questions, such as those being asked by marine mammal
sc ien t i s t s .

The pilot materials for this unit will be completed in
February 2004, with a teacher workshop slated for May 21 and
22. In the fall of2004, workshop teachers will pilot the materials
in their classrooms.

Intern Perspective
By Jane Bauer and Marissa Kakoyiannis,
S D R P I n t e r n s

During the first three weeks of our internship at the
Sarasota Dolphin Research Project we participated in dolphin
surveys in Charlotte Harbor, FL, where we were introduced to
the techniques and methodologies employed in cetacean field
research. The second month of our internship brought us up
to Sarasota, FL, to the SDRP lab. We have since then been
involved in entering and processing the data collected from
Charlotte Harbor and Sarasota field surveys. Additionally, we
have been learning the nuances of photo identification and
have devoted much time to labeling and digitizing images to
better facilitate the process of identifying dolphins. Our
internship has also afforded us the opportunity to participate
in a project examining the effects of bridge demolition on the
marine environment, specifically on dolphins and manatees in
Sarasota Bay.

The intern experience at SDRP has been a unique
learning experience and opportunity to contribute to ongoing
research efforts aimed at understanding the community
structure and dynamics of bottlenose dolphins. If you're
interested in volunteering or interning for the Sarasota Dolphin
Research Program, please contact Andrea Davis,
adavis@mote.org, the Volunteer/ Intern coordinator at Mote
Marine Laboratory.
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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.
Manuscripts In Press, In Revision, or In Review
Wells, R.S., H.L. Rhinehart, L.J. Hansen, J.C. Sweeney, F.l.

Townsend, R. Stone, D. Casper, M.D. Scott, A.A.
Hohn, and T.K. Rowles. In press. Bottlenose dolphins
as marine ecosystem sentinels: Developing a health
monitoring system. Ecology and Health 1 (suppl. 1).

Wells, R.S. In press. Dolphins (Delphinidae). Pp. xxx-xxx In:
Grzimek's Animal Life Encyclopedia. The Gale Group,
Farmington Hills, Ml.

Nowacek, S.M., R.S. Wells, D.P. Nowacek, E.C.G Owen. T.R.
Speakman, and R.O. Flamm. In press. Manatee
behavioral responses to vessel approaches. Biological
C o n s e r v a t i o n .

Schwacke, L., R.S. Wells, et al. In press. Geographic variation in
polychlorinated biphenyl and organochlorine pesticide
concentrations in the blubber of bottlenose dolphin from
the U.S. Atlantic coast. Science of the Total Environ
m e n t .

Watwood, S.L., P.L. Tyack, and R.S. Wells. In press. Whistle
sharing in paired male bottlenose dolphins, Tursiops
tnincatus. Behavioral Ecology and Sociobiology.

Hill, M.L., L.S. Sayigh, J. Blum, and R.S. Wells. In press.
Signature whistle production in undisturbed free-ranging
bottlenose dolphins {Tursiops tnmcatus). Proceedings
B: Biological Sciences.

Watwood S.L., E.C.G. Owen, R.S. Wells, and P.L. Tyack. In
revision. Signature whistle use by free-swimming and
temporarily restrained bottlenose dolphins. Animal
B e h a v i o u r .

Fripp, D., C. Owen, E. Quintana-Rizzo, A. Shapiro, K. Buckstaff,
R.S. Wells, and P. Tyack. In revision. Bottlenose
dolphin calves model their signature whistles on the
whistles of community members they rarely hear.

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.

Fazioli, K.L., S. Hofmann, and R.S. Wells. In review. Use of
coastal Gulf of Mexico waters by distinct assemblages
of bottlenose dolphins, Tursiops tnmcatus. Marine
M a m m a l S c i e n c e .

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

Buckstaff, K.C. In review. Effects of watercraft noise on the
acoustic behavior of bottlenose dolphins, Tursiops
tnmcatus, in Sarasota Bay, Florida. Submitted to
M a r i n e M a m m a l S c i e n c e .

Gannon, D.P. and D. M. Waples. Submitted. Food Habits of
Coastal bottlenose dolphins from the Mid-Atlantic
Coast of the U.S. Submitted to Marine Mammal
Science.

Gannon, D.P, N.B. Barros, D.P. Nowacek, A.J. Read, D.M.
Waples, and R.S. Wells. Prey detection by bottlenose
dolphins {Tursiops tnmcatus)-. an Experimental test of
the passive listening hypothesis. Submitted to Animal
Behavior.

Peer-reviewed Journal Articles and Book Chapters
Wells, R.S. 2003. Dolphin social complexity: Lessons from long-term study

and life history. Pp. 32-56 In: F.B.M. de Waal and P.L. Tyack,
eds.. Animal Social Complexity: Intelligence, Culture, and Individu
alized Societies. Harvard University Press, Cambridge, MA.

Wells, R.S., T.K. Rowles, A. Borrell, A. Aguilar, H.L. Rhinehart, W.M.
Jarman, S. Hofmann, A.A, Hohn, D.A. Duffield, G Mitchum, J.
Stott, A. Hall, and J.C. Sweeney. 2003. Integrating data on life
history, health, and reproductive success to examine potential
effects of POPs on bottlenose dolphins {Tursiops tnmcatus) in
Sarasota Bay, Florida. Organohalogen Compounds 62:208-211.

Harper, C.G, M.T. Whary, Y. Fang, H.L. Rhinehart, R.S. Wells, S. Xu, N.S.
Taylor, and J.G Fox. 2003. Comparison of diagnostic techniques
for detecting Helicobacter ce/on//n_infection in wild Atlantic
bottlenose dolphins {Tursiops truncatus). Journal of Clinical
Microbiology 41:2842-2848.

Nowacek, D.P., B.M. Casper, R.S. Wells, S.M. Nowacek, and D.A. Mann.
2003. Intraspecific and geographic variability of West Indian
manatee {Trichechus manatus spp.) vocalizations (L). J. Acoust.
Soc. Am. 114(l):66-69.

Theses and D isser ta t ions
Owen, E.C.G. 2003. The reproductive and ecological functions of the pair

bond between allied, adult male bottlenose dolphins, Tursiops
tnmcatus, in Sarasota Bay, Florida. Ph.D. dissertation. Ocean
Sciences Department, University of California, Santa Cruz

Watwood, S.L. 2003. Whistle use and whistle sharing by allied male
bottlenose dolphins {Tursiops tnmcatus). Ph. D. dissertation,
Massachusetts Institute of Technology and Woods Hole Oceano-
graphic Institution, Woods Hole, MA. 227 pp.

Flores, P.A.C. 2003. Ecology of the marine dolphin {Sotalia fluviatilis) in
southern Brazil. Ph.D. dissertation. Pontificia Universidade
Catol ica do Rio Grande do Sul.

Buckstaff, K.C. 2003. Effects of watercraft noise on the acoustic behavior
of bottlenose dolphins, Tursiops tnmcatus, in Sarasota Bay,
Florida. M.Sc. thesis. University of California, Santa Cruz. 37 pp.

Gannon, D.P. 2003. Behavioral Ecology of an acoustically mediated
predator-prey system: bottlenose dolphins and sciaenid fishes.
Ph.D. Dissertation, Duke University, Durham, N.C. 244 pp.

Popular Articles, Books
Reynolds, J.E., 111, and R.S. Wells. 2003. Dolphins, Whales, and Manatees

of Florida: A Guide to Sharing Their World. University Press of
F l o r i d a .

Presentations at Professional Meetings
Wells, R.S. 2003. Biology and conservation of bottlenose dolphins -

perspectives from long-term research. Keynote Address,
MARCUBA, 5 December 2003, Havana, Cuba.

Wells, R.S. 2003. Caring for and caring about bottlenose dolphins -
perspectives from 33 years of collaborative dolphin research.
Keynote address, 31" Annual Conference of the International
Marine Animal Trainer's Association, 19 November 2003, Long
Beach, CA.

Wells, R.S., T.K. Rowles, A. Borrell, A. Aguilar, H.L. Rhinehart, W.M.
Jarman, S. Hofmann, A.A. Hohn, D.A. Duffield, G Mitchum, J.
Stott, A. Hall, and J.C. Sweeney. 2003. Integrating data on life
history, health, and reproductive success to examine potential
effects of POPs on bottlenose dolphins {Tursiops tnmcatus) in
Sarasota Bay, Florida. Dioxin 2003: 23"" International Symposium
on Halogenated Environmental Organic Pollutants and POPs, 24-2{
August, 2003, Boston, MA
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Wells, R.S. 2003. The role of long-term study in bottlenose dolphin
research and conservation. Symposium of Aquatic
Mammals: Conservation and Research. 5 August 2003,
Porto Alegre, Brazil.

Buckstaff, K.C. and R.S. Wells. 2003. Effects of watercraft noise
on the acoustic behavior of bottlenose dolphins, Tursiops
truncatus, in Sarasota Bay, FL. P' International Confer
ence on Acoustic Communication by Animals, Univ. of
Maryland, 27-30 July, 2003. (poster).

Wells, R, T. Rowles, H. Rhinehart, S. Hofmann, G. Mitchum, W
Jarman, A. Borrell, A. Aguilar, A. Hohn, J. Sweeney, D.
Duffield, and A. Hall. 2003. Integrating life history,
health, and reproductive success data to examine potential
relationships with organochlorine contaminants for
bottlenose dolphins in Sarasota Bay, Florida. 1S"*
Biennial Conference on the Biology of Marine Mammals.
December 14-19, 2003, Greensboro, NC.

Barbieri, M.M., W.A. McLellan, R.S. Wells, S. Hofmann, and D.A.
Pabst. 2003. An assessment of seasonal changes in the
dorsal fin surface temperatures of free-ranging bottlenose
dolphins (Tursiops tnmcatus) in Sarasota Bay, FL, USA.
IS"" Biennial Conference on the Biology of Marine
Mammals. December 14-19, 2003, Greensboro, NC.

Gannon, D., N. Barros, D. Nowacek, A.Read, D. Waples, and R.
Wells. 2003. Prey detection by coastal bottlenose
dolphins: Testing the passive listening hypothesis. 15"'
Biennial Conference on the Biology of Marine Mammals.
December 14-19,2003, Greensboro, NC.

Hurst, G.E., D.A. Fauquier, N.B. Barros, J.F. Gorzelany, T.P.
Lipscomb, M.J. Kinsel, and R.S. Wells. 2003. Bottle
nose dolphin, Tursiops truncatus, strandings and
mortality on the West Coast of Florida, 1985-2002. 15"'
Biennial Conference on the Biology of Marine Mammals.
December 14-19, 2003, Greensboro, NC.

Barros, N. B., P.H. Ostrom, and R.S. Wells. 2003. Dietary
reconstruction of bottlenose dolphins from central West
Florida using stable isotope analyses. 15"' Biennial
Conference on the Biology of Marine Mammals.
December 14-19, 2003, Greensboro, NC.

Buckstaff, K.C. and R.S. Wells. 2003. Effects of watercraft noise
on the acoustic behavior of bottlenose dolphins, Tursiops
tnmcatus, in Sarasota Bay, FL. 15"' Biennial Conference
on the Biology of Marine Mammals. December 14-19,
2003, Greensboro, NC.

Hill, M.L., R.S. Wells, and D.A. Mann. 2003. ABR hearing
measurements in free-ranging bottlenose dolphins
(Tursiops truncatus). 15"' Biennial Conference on the
Biology of Marine Mammals. December 14-19, 2003,
Greensboro, NC.

Houde, M., R.S. Wells, K.R. Solomon, and D.C.G. Muir. 2003.
Hydroxy-PCBs and perfluorinated acids in free-ranging
bottlenose dolphins (Tursiops truncatus) from the
Sarasota Bay, Florida. 15"' Biennial Conference on the
Biology of Marine Mammals. December 14-19, 2003,
Greensboro, NC.

Klatsky, L., B. Hurley, M. Campbell, J. Sweeney, and R. Wells.
2003. New depths in research: Dolphin Quest's role in
field research and conservation in Bermuda. 31st Annual
Conference of the International Marine Animal Trainer's
Association, 19 November 2003, Long Beach, CA.

Martien, K., A. Sellas, P. Rosel, B. Taylor, and R. Wells. 2003.
Integration of genetic and behavioral data for bottlenose
dolphin population unit definition. 15"" Biennial Confer
ence on the Biology of Marine Mammals. December 14-
19, 2003, Greensboro, NC.

Sarasota Dolphin Research Program

Meagher, E.M., W.A. McLellan, A.J. Westgate, R.S. Wells, and D.A.
Pabst. 2003. Seasonal differences in heat flux across multiple
body surfaces in wild bottlenose dolphins (Tursiops
tnmcatus). 15"' Biennial Conference on the Biology of Marine
Mammals. December 14-19, 2003, Greensboro, NC.

Morrissette, C., L. Sayigh, and R.S. Wells. 2003. Quantifying stereo
typy of bottlenose dolphin signature whistles. 15"' Biennial
Conference on the Biology of Marine Mammals. December
14-19, 2003, Greensboro, NC.

Owen, E., S. Watwood, R.S. Wells, and D. Duffield. 2003. Reproduc
tive and ecological functions of adult male alliances in
bottlenose dolphins, Tursiops truncatus, in Sarasota Bay,
Florida. 15"' Biennial Conference on the Biology of Marine
Mammals. December 14-19, 2003, Greensboro, NC.

Rosel, P., A, Hohn, L. Hansen, A. Sellas, and R.S. Wells. 2003. Genetic
analysis reveals complicated population structure for coastal
bottlenose dolphins in the Western North Atlantic and Gulf of
Mexico. 15"' Biennial Conference on the Biology of Marine
Mammals. December 14-19, 2003, Greensboro, NC.

Rowles, T.K., A.A. Hohn, R.S. Wells, L.J. Hansen, F.l. Townsend, H.L.
Rhinehart, and J.T. Saliki. 2003. Evidence of susceptibility to
morbillivirus in free-ranging populations of bottlenose
dolphins from the United States Atlantic and Gulf of Mexico
coasts. 15"' Biennial Conference on the Biology of Marine
Mammals. December 14-19, 2003, Greensboro, NC.

Sayigh, L., C. Morrissette, V. Janik, and R.S. Wells. 2003. Signature
whistles of bottlenose dolphins: fact, not "fallacy". 15"'
Biennial Conference on the Biology of Marine Mammals.
December 14-19, 2003, Greensboro, NC.

Watwood, S. E. Owen, R. Wells, and P. Tyack. 2003. Signature whistle
use by free-swimming and temporarily Restrained Bottlenose
Dolphins, Tursiops truncatus. 15"' Biennial Conference on the
Biology of Marine Mammals. December 14-19, 2003,
Greensboro, NC.

Stott, J., M. Blanchard, C. Funke, T. Rowles, and R. Wells. 2003.
Immunologic profile of free-ranging dolphins (Tursiops
tnmcatu.s) in Sarasota Bay, Florida, U.S.A. 15"' Biennial
Conference on the Biology of Marine Mammals. December
14-19, 2003, Greensboro, NC.

Invited Public and University Lectures
15 Jul 2003 Bottlenose dolphins and human interactions. NMFS

Headquarters, Silver Spring, MD.
8 May 2003 Bottlenose dolphin conservation based on long-term

behavior, ecology, life history, and health research.
Biology of Marine Mammals course. University of
California, Santa Cruz, CA.

13 Jan 2003 Dolphin family values. Monday Night at Mote,
Mote Marine Laboratory, Sarasota, FL.

9 Jan 2003 Bottlenose dolphin conservation and long-term
research along Florida's west coast. College of
Veterinary Medicine, University of Florida,
Gainesville, FL.

9 Jan 2003 The lives of Sarasota Bay's bottlenose dolphins.
College of Veterinary Medicine, University of
Florida, Gainesville, FL
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How You Can Make a Difference
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 VHP tag, and about $2,000 for satellite-
linked location monitoring tags. These efforts currently have no source of support. We would like to establish a rescue fund of
at least $5,000 to make sure that we are able to provide the level of immediate response that can optimize our chances for success.

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, only 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."

We would like to take this opportunity to acknowledge the support and contributions to Dolphin Biology Research Institute,
Chicago Zoological Society, and Mote Marine Laboratory in support of Sarasota Dolphin Research Program activities from:

E d w a r d M c C o r m i c k B l a i r , J r . D o n a n d L e e H a m i l t o n R o n n i e a n d J o h n E n a n d e r
W i l l i a m a n d S a n d r a S c o t t R a n d y P u c k e t t S t e p h e n B a r t r a m
W i l l i a m S p e n c e M a r i e t t a D a r n a l l R o s e m a r y L a u r
T o m a n d A n i t a M o x l e y I n d i a n a p o l i s Z o o N O A A F i s h e r i e s
Disney Wildlife Conservation Fund Disney's Animal Kingdom Mote Scientific Foundation
Disney's EPCOT - The Living Seas Dolphin Quest, Jay Sweeney and Rae Stone
Harbor Branch Oceanographic Institute's Protect Wild Dolphins Program
Ear th wa t ch I ns t i t u t e /Cen te r f o r F i e l d Resea rch
Cannons Marina, David and Lucille Miller

Randall S. Wells, Ph.D., Program Manager
Sue Hofmann, B.Sc., Field Coordinator
Stephanie Nowacek, M.Sc., Lab Manager
Kim Bassos-Hull, M.Sc., Research Associate
Howard Rhinehart, A.H.T., Veterinary Technician
Jason Allen, B.Sc., Field Research Assistant
Brian Balmer, B.Sc., Lab Research Assistant
Christine Craven, B.Sc., Technician
Aaron Barleycorn, B.Sc., Technician
Damon Gannon, Ph.D., Post-Doctoral Investigator
Douglas Nowacek, Ph.D., Post-Doctoral Investigator
Edward Owen, Ph.D, Post-Doctoral Investigator
Michael Scott, Ph.D., Secretary-Treasurer, DBRI
Blair Irvine, Ph.D., President, DBRI

Contract Staff During 2003
Kim Urian, M.Sc., Research Associate
Kristi Fazioli, M.Sc., Research Associate
Kara Buckstaff, M.Sc., Research Associate

Master's Students During 2003
Michelle Barbieri, University of North Carolina, Wilmington
Meghan Bolen-Pitchford, University of California, Santa Cruz
Kara Buckstaff, University of California, Santa Cruz
Virginia Fuhs, Western Illinois University
Leigh Klatsky, San Diego State University
Jessica Weiss, Duke University

Spencer Fire, University of California, Santa Cruz
Paulo Flores, Pontificia Universidade Catolica do Rio Grande do Sul.
Mandy Hill, University of South Florida
Magali Houde, University ofGuelph
Erin Meagher, University of North Carolina, Wilmington
Edward Owen, University of California, Santa Cruz
Ester Quintana, University of South Florida
Stephanie Watwood, MIT/WHOl

Sarah Lay ton Meagan Dunphy-Da ly Teresa Gisbume Susan Newsom
M i n e l i a M i r a v e t e A l i s o n B o l e r L i n d s e y F e n d e r s o n S a n d r a B e k s i c
S a n d y W i g g i n s E l e a n o r S t o n e J a n e B a u e r M a r i s s a K a k o y i a n n i s
S a m A r d e n I d a E s k e s e n L u L u M a r d e M c H e n r y K a t h l e e n M o h n i n g

2 6 January 2004



Wa n t t o L e a r n M o r e ?
The tollovving books on dolphins and manatees, produced by our staff or by colleagues working closely with our
program, are either cuiTcntly available or will be published soon. To purchase copies, please contact your local
bookseller, or look for them on-line.
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188 pp. ISBN 0-8130-2637-7

Reeves. Randall R.. Brent S. Stewart. Phillip J. Clapham.
a n d J a m e s A . P o w e l l . 2 0 0 2 . G u i d e t o M a r i n e M a m m a l s
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