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Session 1- Friday 9th March (9:30-13:00), Conservat ion

INVITED SPEAKERS

Beluga Whales: Bridging disciplines and making conections among science, husbandry,
subsistence, conservation and education

Robert Suydam (1)

(1) North Slope Borough Department of Wildlife ManagamBox 69, Barrow, AK 99723 USA
Corresponding authoRobert. Suydam@north-slope.org

Field biologists, veterinarians, and those workimgusbandry do not always agree. Not surprisingly
people from these various fields often have difiepiorities, backgrounds, and training. Often
biologists are interested in gathering data thataipful for managing consumptive uses or for
conservation. Veterinarians might be interestelokialth of an individual animal or a population.
Those working in husbandry are interested in kegp#althy animals in captivity. This international
beluga workshop is an opportunity to bridge gapssscdisciplines, perspectives and interests for th
conservation of beluga whald3dlphinapterus leucas

Beluga whales are found across the Arctic and qmamts of the subarctic. They are well adapted for
living close to ice but may not necessarily bedependent. These animals provide an important
subsistence resource for Inuit hunters. Furtheentbe white color of belugas and their vocal
repertoire and facial expressions captivate thdigudspecially when on display in aquaria.

Because belugas are mostly limited to Arctic ardessnatic changes in the Arctic sea ice and
ecosystem may lead to increased pressures on hebpgédations. Prey populations may decline or
whales may be subjected to new diseases. In adddiglobal warming, other human activities are
also increasing in the Arctic, such as oil andeggdoration and development, international shipping
mining, tourism, hunting, and commercial fishinbhese activities could lead to greater exposure of
whales to contaminants and noise or direct moytallthe dramatic changes in the Arctic and
conservation concerns provide an opportunity ferseovation through collaboration of biologists,
veterinarians, aquaria personnel, subsistence tg menservationists, and educators.

Enhancing communication and collaboration amongeheorking on wild and captive animals can
result in a better understanding of many aspectiseobiology of beluga whales including growth,
aging, reproduction, health, physiology, and hegariwild belugas enable the collection of fresh
tissues from many animals, while captive animats/jgle a long-term understanding of individual
animals. Beluga scientists can use their diffedistiplines, perspectives, and interests to examin
these two sets of information to enhance the ceatien of wild belugas in rapidly changing habitats
the husbandry of captive animals, and educatigdghepublic about belugas and the Arctic.

Acoustic behavior, physiology, and health of the wite whale, Delphinapterus leucas
Sam H. Ridgway (1)
(1) University of California, School of Medicine aN&vy Marine Mammal Program, San Diego, CA,

USA
Corresponding authoridgway@ spawar.navy.mil

The white whale or beludgaelphinapterus leucagSuperfamilyDelphinoidea FamilyMonodontidag

is one of the most amiable, vocal, cooperative atérmaintained in marine exhibits. Unlike the more
familiar bottlenose dolphins that are representedufficient breeding groups to sustain an exhibit
population, white whales are not so numerous irimaarollections and their breeding has been limited
(reproduction will be discussed by other speakels}he wild, white whales have an unusual
migration pattern that puts them off shore in @muand cold Arctic pack ice in winter and then in war
estuaries or river mouths in summer where they beagasily collected. Earlier called “sea canaries
because they are among the most sonically actie#l wfhales, white whales whistle, squeal, roar,
growl and click. In addition to the almost constelicking they employ in echolocation, beluga
sounds have also been described as whistling, “mgwhirping, yelping, squealing, snorting, or
clucking.” Sir William Parry in 1921 after a tripto the Northwest Passage described the sourids as
shrill ringing sound not unlike that of musical gg&s played badly.” Schevill and Lawrence were the



first to record white whales in the 1940s and dbedrtheir sounds as whistles, squeals or clucaing
also humanoid sounds “like children playing in thigtance.” | will discuss beluga acoustics from
three points of view: 1. | will describe how theusds are made in the nasal system. (The whales
pressurize the nasal cavities and blow air pastlmasmbranes into nasal sacs.) 2. Acoustic resgson
by the trained whale to sensory stimuli (animataéned to respond to sound A by whistling and to
sound B by pulsing). Such work may inform acousggearch such as sound playback experiments in
the wild. 3. Dividing the acoustic response tim@ineural time (when did the whale decide upon a
response) and movement time (how long did it takeHe whale to make the sound once the decision
is made). Perhaps cold adaptation explains whyghslhave a lower core body temperature and
metabolism than Delphinidae resulting in compasgyislower responses. Pollution also involves
acoustic behavior. Human generated sound fromsimiddior military activity in the Arctic habitatfo

the white whale may be regarded as pollution. ddiiion of the impact of human generated sound
requires knowledge of the animal’s hearing and Hwir hearing may be impacted by noise. Since
white whales are often inside pack ice, survivauch regions may depend on good diving and breath
holding capabilities. Escape from predators sagthe polar bear or killer whale and swimming
under ice to reach new breathing holes would bedainy good diving abilities. Also, foraging on
bottom fauna as belugas are known to do would ppasted by extended diving abilities. Trained
adult whales appear quite comfortable in remaininderwater for 10 or 12 minutes and dives as long
as 18 minutes were recorded in my experiments adfind suspect maximum dive time is somewhat
longer. Maximum depth of dives reached in ouestdrained animal, an adult female, was 647 m.
She descended at an average speed of about 2@®antsascended slightly faster at 2.25 m/sec. Our
diving whales had blood volumes of about 12% ofybwdight, 50% larger than most terrestrial
mammals. The hematocrit or packed red blood @dlime was around 52 % and hemoglobin level
was over 20 g/100 ml giving the white whale a vieigh blood oxygen carrying capacity.

ORAL PRESENTATIONS

Molecular Genetic approaches to understanding howdduga whales will respond to a
changing world

G. O’'Corry-Crowe (1)

(1) Southwest Fisheries Science Center, La Jolla 2839, USA
Corresponding authoGreg.O'Corry-Crowe @noaa.gov

There is mounting concern as to how arctic mariaenmals like the beluga whale will respond to
climate change and the associated increases inrhaatizities in this region. Small, isolated
populations at the southern extent of the speeiege are believed to be especially vulnerable as
inbreeding and loss of genetic diversity might efffiedividual fithess and population viability in a
changing environment. Molecular genetics is a pfuléool in assessing viability and measuring
response at the individual and population levélacient DNA’ and modern genomics technology can
be used to investigate patterns of genetic diyensimultiple loci at several points in a populat®
history, and determine whether there has beensaraseutral and adaptive polymorphism over time,
and if so at what cost to the population’s viapilelectively neutral or near-neutral markers.(e.g
mtDNA and microsatellites) have been used succlgsfureconstruct population histories and resolve
contemporary dispersal and breeding patterns ingbelvhales. Genetic research must now focus on
identifying which fitness traits (e.g. reproductisieccess, survival) are under genetic control.Heuayt
efforts should be made to identify genes directlgted to fitness, for example, genes centraldo th
immune response (e.g., MHC), where loss of vamiatiould reduce individual viability and survival.
Coordinated research on wild and captive populatiemnecessary to disentangle the genetic from
environmental influences on individual and popwiatiesponse. Through the monitoring of known
pedigrees we can identify inherited traits, mapegeand potentially measure gene expression. Such
insights will lead to more realistic models of ptgiion response to climate change, and thus uléiynat
to more effective management strategies.



Post Mortem Findings of Hunter Harvested Beluga Whkes in the Western Arctic 2004
and 2005: Possible Sentinels of Ecosystem Changealé&ubsistence Community Health

S. Raverty (1), O. Nielsen (2), K. Nielsen (3),Burek (4) and J. Reynolds (5).

(1) Animal Health Center, Abbotsford, BC, V3G 2M3;

(2) Department of Fisheries and Oceans Canada, 50¥éysity Crescent, Winnipeg, Manitoba, R3T
2N6, Canada

(3) Animal Diseases Research Institute, 3851 Falldd/dRd, Nepean, Ontario K2H 8P9, Canada

(4) Alaska Veterinary Pathology Services, 23834 Theafg Drive, Eagle River, Alaska, 99577,
United States

(5) Mote Marine Laboratory 1600 Ken Thompson Parkv&arasota, Florida, 34236, United States
Corresponding authoB8tephen.Raverty@gov.bc.ca

Beluga whalesQelphinapterus leucgsre intimately involved in the folklore and natlhistory of the
Inuvialuit and Canadian federal legislation affoagisinalienable right to these people to hunt nearin
mammals for consumption. To characterize the hestttus of belugas harvested in the western arctic
comprehensive post mortem exams, tissue collectioth diagnostic analyses were undertaken in 2004
and 2005. Prime morphologic diagnoses includediéistdymphadenitis, splenic hemosiderosis,
interstitial pneumonia, thyroid adenomatous hypesial, adrenal cortical cysts and multisystemic
parasitism. On review of the literature, similesibns have been recognized in beluga from Hudson’s
Bay, Manitoba and St Lawrence River, Quebec. H@mdn contrast to the western arctic belugas,
approximately 20 percent of those animals thahstia the St Lawrence have been diagnosed with
cancer. There are four major groups of beluga vehalthin arctic Canada and the contribution of
these disease processes to the status of regiopalgtion levels is unknown. Because these animals
are relatively long lived, occupy a range of hasitare high within the trophic chain, consume Eimi
prey species to humans, and comprise part of astebse harvest, beluga may be excellent sentinels
to ecosystem change and Inuvialuit community

Geographic clustering of cancer in the St. Lawrencg&stuary beluga population
S. Lair (1), D. Martineau (1) and P. Béland (2).

(1) Canadian Cooperative Wildlife Health Centre / Cenfuébécois sur la santé des animaux
sauvages, Faculté de médecine vétérinaire, UnigadsiMontréal, Saint-Hyacinthe, Québec Canada
(2) st. Lawrence National Institute of Ecotoxicolo§940 Mentana. Montreal, Québec, H2J 3C3,
Canada

Corresponding author:stephane.lair@umontreal.ca

A total of 31 cancers (malignant neoplasms) weagmitbsed in 28 of the 126 adult (>7yr) beluga
whales examined (mean estimated age [range] = 24 BOJyr) as part of a comprehensive

surveillance program of the St. Lawrence Estuapugation over the last 2 decades. This prevalehce a
death of malignant neoplasms in adult animals (>\as therefore 20%, which represent a minimum
figure since occurrences of malignancies could Heeen missed due to the advanced decomposition of
some of the carcasses examined. This rate is #édrotimes higher than that reported for any other
population of cetacean and is similar to that ahhns. Eighteen types of cancers have been diagnosed
Gastro-intestinal adenocarcinomas were the mosafeet (11 cases e.g. 8.7% of adult belugas). Three
cases of malignancies were also observed in tisdassly associated with the gastro-intestinalttrac
(one salivary gland adenocarcinoma, one bile daiticoma and one hepatocellular carcinoma).
Mammary gland carcinomas and ovarian malignandfestad 4 and 3 females respectively. Direct
exposure to carcinogenic compounds (such as PAifslefcades, which has been shown to occur in St.
Lawrence beluga whales, is proposed as one ofdabsile risk factors for the observed cluster of
gastro-intestinal cancers. Even if this hypothes#ill the subject of debates and might nevefulig
demonstrated, the diffusion of the findings geredtdiy this comprehensive pathology program has
significantly contributed to increasing the awarnef both the scientific community and the general
public toward the potential effects of industriatigities on the health of this species. This hag h
positive impacts on the development of environmgrdbicies that have contributed to the

conservation of this high-profile species and itgjue ecosystem, the St. Lawrence Estuary.



POSTER PRESENTATIONS (POSTER SESSION 1)

Preliminary results of the White Sea beluga@elphinapterus leuca®all.) Aerial survey
(2005, 2006)

D.M. Glazov (1), V.I. Chernook (2), A.N. Boltuno8) L.M. Mukhametov (1,4), O. V. Shpak (4) and
E.A. Nazarenko (1).

(1) SeaWorld and Busch Gardens Reproductive Reseautef; Busch Entertainment Corporation,
San Diego CA, USA.

(2) Centre for Advanced Technologies in Animal Geeetitd Reproduction, Faculty of Veterinary
Science, University of Sydney, NSW, Australia.

(3) All-Russian Research Institute for Nature ProtaetiZnamenskoe-Sadki, Moscow, 117628, Russia
(4) Utrish Dolphinarium, Ltd., 33, Leninsky ProspaWipscow, 119071, Russia

Corresponding authordglazov@yandex.ru

Based on previous studies, we defined sufficiefarefor counting belugas over The White Sea. For
the first time, the method of line transects (42005 and 41 in 2006) was applied for 5 study mgjio
the sea was divided on. Surveys were conductdttimiddle of July in 2005 and 2006. We flew at the
altitude of as high as 700 m in order to minimiiwbance of belugas. The following instrumental
support was used for the survey: inclinometersstmehronized computer record of the observers’
audio comments and navigation data, simultanesusdphotography. Photos were used for
documenting counted belugas and as a correctidorfior visual observers’ estimates. Two statidtica
packages were applied to estimate the number af/ite whales in the White Sea: Distance 4.1 and
DISTAR program (Chelintsev's method). In 2005 tffeative search covered 17929 kmz, or 66 % of
the total sea surface area. A total of 1639 belugesobserved, from which on the line transects3- 8
individuals. Only the latter (52 %) were used foe future statistical analysis. The minimum averag
estimate of belugas without using any correctiarndis was 7010 individuals (95% Confidence
Interval 5224-9407, Distance 4.1), and 7464 indigld (95% Confidence Interval 5352-10137,
DISTAR). 845 (52%) belugas were documented by plearaera. In 2006, a total of 1559 white
whales were visually observed, only 616 (40%) th@nline transects. The 2006 data have not been
statistically processed yet, but the fewer anirsakn on the transects in 2006 anticipate the lower
minimum average estimate than in 2005. Besidesdsheoting, this year we used 4 steadily mounted
cameras, which fired simultaneously being operatedisual observers. Although we don’t have the
results of photography ready yet, we expect to mwee than 80% belugas photographed.

Cook Inlet Beluga Population: Failure to Thrive?
R. Hobbs (1), K. Goetz (1), C. Sims(1), K. Sheld&n D. Rugh (1) and D. Herman (2).

(1) National Marine Mammal Laboratory, Alaska Fisherlgsience Center,National Marine Fisheries
Service, National Oceanic and Atmospheric Admiaigin, 7600 Sand Point Way, NE Seattle, WA
98115-6349 USA Hobbs Phone: (206)526-6278x: E206)526-6615 e-mail rod.hobbs@noaa.gov
(2) NOAA Fisheries, Northwest Fisheries Science Ce#25 Montlake Boulevard East, Seattle, WA
98112, USA.

Corresponding authorrod.hobbs@noaa.gov

Between 1994 and 1998, annual abundance estinfatetugas in Cook Inlet indicated a decline of
nearly 50% (dropping from 653 to 347 whales). Bgrihis period, subsistence harvest averaged 70
beluga per year, which explained the decline. Heareafter 1998 the harvest has been limited to 1 o
2 per year, yet the population has not increasedact, the abundance in 2005 (278 belugas) stgges
that the population may be declining. Researchrwgded annual aerial surveys for abundance and
distribution, habitat analysis, calf/juvenile/adidtios, diet analysis, movements and dive behavior
studies, and population modeling studies. Reéuts all of these projects, when taken together,
indicate a population that capitalizes on feedipgarstunities of anadromous fish runs primarily dgri
summer months. However, it remains unclear ashiat wxtent these belugas are dependent on
temporal fish runs for population growth and reegyand how much the fish runs have been impacted
by recreational and commercial fisheries. Othek factors such as disease, pollution, parasitisioa
killer whale predation, and development may alsanggacting this population. Research on risk



factors is constrained by funding, access to armipzaid limitations of research permits. We present
here a review of recent research and discuss fatsearch needs and interests, including studying
comparable wild populations and captive animals

Using Advanced Techniques to Determine Age Categes of Belugas
C.L. Sims (1), R.C. Hobbs (1), K.T. Goetz (1) and.Rugh (1).
(1) NMML, AFSC, NOAA Fisheries 7600 Sand Point WaySK&ttle, WA 98115-6349 USA

Phone: (206)526-4101 Fax: (206)526-6615
Corresponding authorchristy.sims@noaa.gov

The small, isolated stock of belugas in Cook In¥daska, is a high priority management concern.
Fundamental to this management is an understamdiage structure as an indication of reproduction
and potential for growth. Technigues have beenldeee to document the proportion of calves and
juveniles relative to adults. The small, dark beleglves and intermediate-sized, gray juveniles are
easily distinguishable from large, white adultsriAkevideo and photographic techniques have been
tested to collect the necessary data for belugfaeimearly opaque waters of Cook Inlet. Digital
photographs or video recordings have been collesitex 2003 to: record white (adult) vs gray
(juvenile) vs black (calf) belugas. A paired systeha digital still camera and a digital video came
was used from June 2003 to August 2005, was reghlail a pair of High-definition (HD) video
cameras in May 2006. In each case, a zoomed-indraagecording was collected to detect calves,
while a wider view video was recorded to assesgftiee group of beluga. Zoomed images or video
were reviewed for quality and studied for countsvbfte vs gray vs dark whales. Although the HD
video provided a lower resolution view comparethi digital still camera, the HD video allowed or
larger sample area. A computer program expedisearch for whales in the video providing
technicians a convenient method to follow individwhales from frame to frame and catalog size and
coloration. Results indicate that either cameragsean adequately sample a beluga population fr ag
structure information.

Session 2- Friday 9th March (14:40-19:30), Husbandr vy, Health and
Reproduction.

INVITED SPEAKERS

Understanding reproductive physiology and developm# of Assisted Reproductive
Technology (ART) in Beluga,Delphinapterus leucasContributions of captive and wild
animal research.

TR Robeck(1), KJ Steinman(1), and JK O'Brien(1),(2)

(1)SeaWorld and Busch Gardens Reproductive Res&gnter,2595 Ingraham Rd, San Diego, CA
92109

(2)Centre for Advanced Technologies in Animal Gesetnd Reproduction, Faculty of Veterinary
Science, University of Sydney, NSW 2006, Australia

Corresponding authomodd.Robeck@ SeaWorld.com

Currently, reproductive management of the North Acaa captive beluga involves cooperative
breeding exchanges between nine institutions. Deveént of assisted reproductive technology

(ART), in particular sperm preservation and ari#figcnsemination (Al), would provide an alternate
mechanism for managing and exchanging genetiegainal and global levels. However,
advancement of ART is reliant on the systematiaisitipn of information concerning basic
reproductive biology. Captive and wild animal r@sd with beluga has provided complimentary
opportunities for understanding this biology. Sstesice hunting of beluga provides a unique
opportunity to develop post-mortem gamete resceienigues that can be applied to captive cetaceans.
Post-mortem reproductive material can also prowifErmation on unique anatomical features and
important baseline data on seasonality and spegeaésis. Such basic reproductive parameters can be
monitored over time to build on comparisons of tegpand wild populations. Longitudinal monitoring

in situ can also be used to detect changes indeptive parameters which may reflect effects of the



ever-changing wild environment on reproductive pbiggly. Additionally, in contrast to the scarce
availability of gametes for research in a captiettisg, high numbers of spermatozoa and oocytds tha
can be collected from wild animals are an invalaabkource for the development of gamete
preservation, in vitro fertilization, embryo culeuand embryo cryopreservation technigues. These
technologies, when combined with embryo transfavetthe potential to form a novel method for
genetic infusion into captive populations. Simuétaus research directed toward ART development
with captive animals has identified unique chanasties of beluga reproduction compared to other
cetaceans. Endocrinological studies combined witAsonic ovarian examinations have revealed
evidence of facilitative induced ovulation. In &dth, timing of important physiological events lav
been defined including LH surge to ovulation, a8l w& methods for oestrus synchronization and
ovulation induction.

The Health of Beluga, Delphinapterus leucas: CurrenKnowledge and Future
Considerations.

Joseph R. Geraci,
Aquatic Health Sciences, U.S.A
Corresponding authojrgeraci@sbcglobal.net

This presentation attempts to summarize what wevladwout the health of beluga, Delphinapterus
leucas, or white whales, what we would like to knawd what steps we need to take to gain that
knowledge. Information on health comes from tworses. Whales in the wild offer a glimpse, one
snapshot at a time, of the kinds of ilinesses theg, with few insights on the cause or chronolofjy
events, or how the animal dealt with them. For Kiadl of information, we rely on whales in
Oceanariums and research facilities, where an dmiamaby monitored routinely during health and
throughout the course of a disease. In generaktdsaiuga in the wild live in constant balance veith
variety of protozoan and metazoan parasites. Tlanba depends on the interaction between the health
of the whale, the type and abundance of the parasid its location within the host. Some helminths
like lung worms and Crassicauda spp., are inhereetstructive and leave little margin for the arlima
to cope. Most benefit from mutual survival, becognénhealth risk only when the host defenses are
weakened. Every beluga habitat contains microb#seiiorm of viruses, bacteria and fungi that eithe
inherently or opportunistically cause disease. Sameehabitat-specific to which an animal that is
routinely exposed remains more or less immune. St novel or newly introduced species to which
a whale that had no previous exposure would be inahogically naive and therefore put to greater
risk. A cetacean morbillivirus would be particulamtimidating. Such organisms might be imported

by birds or other animals moving into or transitthg area, or carried in ship ballast water, or by
airborne droplets. Consistent with the capacitthefimmune system in mammals generally, a very
young or very old beluga would be especially vudide. Environmental contaminants, though their
precise effects might be debatable, can only benfudr

The paper discusses how beluga cope with thesmaktareats and what happens when some of these
mechanisms are overpowered or break down. It alammes alternative ways to learn about their
health conditions, with the ultimate view of undargling health in a more global context, for exampl
how beluga may respond to the steady warming af Aretic environment.

The future of beluga does not depend on answehete questions. But addressing them will help
identify, prioritize and direct our efforts whetgely are expected to do the most good, and helpifigen
areas where we can exert some control. To ensut@ dgte progress, a steady flow of data are
required from wild and captive whales, and a rééidbrum for translating this knowledge into
programs and actions that protect their health.

ORAL PRESENTATIONS

Semen collection, characterization and preservatioin a beluga Delphinapterus leucas
J. K. O'Brien (1,2) and T. R. Robeck (1)

(1) SeaWorld and Busch Gardens Reproductive ResearntteiC8usch Entertainment Corporation,
San Diego CA, USA.

(2) Centre for Advanced Technologies in Animal Gesetitd Reproduction, Faculty of Veterinary
Science, University of Sydney, NSW, Australia.

Corresponding authorjustineo@vetsci.usyd.edu.au




Research was conducted to facilitate a greaterratad®ling of male reproductive physiology and
develop short- and long-term sperm preservatiomaus in the belugaDelphinapterudeucus for
genome resource banking and use in artificial insation (Al). Operant conditioning and a modified
artificial vagina enabled routine collection of roontaminated semen on a voluntary basis from an
adult male. Ejaculate parameters and semen protuetre characterized during the 21 month study
(n=123 ejaculates). In Study 1, the effects of gfer@mperature (2C, 5°C), hyaluronic acid (HA)

and antioxidants oim vitro characteristics of liquid-stored spermatozoa vesiamined. Sperm
characteristics (progressive motility, viabilitydaacrosome integrity) were improved (P<0.05) when
semen was stored at® compared to 2C. Sperm agglutination was absent only when HA was
included in the storage diluent. In Study 2, exangrihe effects of freeze-thawing using varying
concentrations of the cryoprotectants glycerol @8 3%, v/v) and trehalose (91mM and 182mM) on
sperm characteristics, samples cryopreservedlialvse exhibited improved (P<0.0&)vitro
parameters compared to their glycerol-treated espatts. In Study 3, compared to a straw method,
directional freezing resulted in enhandéeditro sperm characteristics (P<0.05). In summary, minimal
loss ofin vitro sperm quality after storage indicates that chilechen has potential for use in Al when
females are inseminated within 24 h of semen cidliecBeluga sperm from the male in this study and
from additional malesuppublished data on post-mortem samplesre found to be highly sensitive to
the freeze-thaw process. However, systematic dpredat of a beluga-specific cryodiluent and use of
directional freezing technology resulted in crygaered sperm exhibiting adequate post-thaw quality
for use in Al

Acknowledgments: This research was supported bWsed Corporation. We thank the Wild Artic
staff at SeaWorld California, in particular Mitzr&ck and Nicole Grovhoug, for the training and
collection of beluga semen that made this resgaoskible. Staff at the Animal Care Lab (SeaWorld
California) and Karen Steinman are thanked foréi assistance.

The comparative analysis of prevalence of antibodéeto some patogens of Belugas
(Bering sea) and Bottle-nosed dolphins (Black sea)

A.M. Shestopalov (1), A.Y. Alekseev (1), E.I. Ropan (2), E.N. Ustinova (1), Y.V. Tumanov (1),
I.N. Kuvshinova (1) and A.V. Abramov (2).

(1) FSRI State Research Center of Virology and Bioteldgy “Vector” Rospotrebnadzor, Koltsovo
Novosibirsk region, Russia.
(2) JSC “Utrish Dolphimarium”, Moscow, Russia.

Corresponding authoal-alexok@ngs.ru

The present research reports serologic evidenseroé significant marine mammal pathogens
circulating in a population of the Bering sea Baghite whalePelphinapterus leucaBallas, 1776)
and in the Black sea Bottle-nosed dolphin (Tursipscatus ponticus Barabasch-Nikiforov, 1940).
Morbilliviruses are known to cause epizootics inlenber of phocid and cetacea species while
brucellosis and toxoplasmosis are known to affeptaductive function in infected animals. We tested
93 serum samples from beluga and 55 serum samplasbiottle-nosed dolphin collected in 2003-
2005. The samples were analyzed for the presenoimdihg antibodies to all three pathogens using
enzyme linked immunoassay (ELISA) technology.

More positive samples were detected from bottleedatolphins, 1,55 - 2,96 times more then from
belugas. Antibodies to brucellosis were detectethfmany animals (17,2% among surveyed belugas
and 50,9% among surveyed bottle-nosed dolphinsiemd the most common.

Only one fifth of bottle-nosed dolphins had no bhatlies to investigated pathogens. And, more than
half (58,1 %) of belugas had not antibodies to stigated pathogens.

Conclusions:

The antibodies to toxoplasmosis, morbillivirused anucellosis were detected at belugas the Bering
Sea belugas and the Black sea Bottle-nosed dolfilshows the circulation of pathogens in reseatche
populations. Besides the bigger percent of animvhish had antibodies to the foresaid pathogens was
found in the Black sea Bottle-nosed dolphin popaiatlt is supposed to be caused by the ecologic
situation, which is much worse in the Black seaaeg



Beluga Health Research: Bridging the Gap betweerné Field and the Laboratory
T. Romano (1)

(1) Mystic Aquarium & Institute for Exploration
Corresponding authotcomano@mysticaquarium.org

There is knowledge to be gained on beluga healttobgucting both field and laboratory research on
wild belugas and those maintained under human daoatrolled experiments conducted on captive
animals provide information towards the health eodservation of belugas in the wild, while research
on wild belugas provides insight on better husbgifidir animals maintained under human care.
Through biological samples harvested from subsigtdmunted belugas information has been gained on
their natural history, reproduction and healthutatPioneering efforts included the development of
tools and protocols to characterize and assesetheean immune system, the primary defense
mechanism against illness and disease. Thesdacedhd molecular tools have been used on belugas
in captivity to monitor and assess health and cbeldised to assess health in live capture-release
studies. Moreover, these tools enable us to utaderghe impact of various challenges on belugas
maintained in captivity such as exposure to louthslp transport, veterinary procedures or human
interaction. In turn, results from these studageal information applicable to stressors and healt

the wild. In line with research is the importamégublic outreach and education. Facilities sash
Mystic Aquarium play an important role in informiagd educating the public on belugas, their current
status in the wild and the importance of conductesgarch. With one of the largest beluga exhibits
North America and 750,000 visitors per year, Mystcves as an educational and outreach resource.
Future plans at Mystic include a component on titéva people of the arctic and their culture. @uatr
issues such as global warming will be brought eftrefront reinforcing the importance of
conservation of these animals in the wild. Moviagvard there is a solid bridge and synergy to be
gained in beluga research in the field and the @guesetting.

First success of Beluga WhaleDelphinapterus leucasreproduction in Japan
Yuichiro Akune (1), Hideki Mishima (1), Yuka Kakied(1), Yoshihiko Kanou (1) and Itaru Uchida (1)

(1) Port of Nagoya Public Aquarium
Corresponding authoy-akune@nagoyaminato.or.jp

Port of Nagoya Public Aquarium has reared belugaleghsince 2001 for display and study of
reproduction. We started breeding program of beluigales in 2003. No.3, one of the female beluga
whales, gave birth to a male calf on July 17, 2004as the first calf in our aquarium.

At our aguarium, beluga indoor pools are total gityaof water 2,048m3, and three oval type pooks ar
connected by water gates. We kept No.3 in the &rgee of our beluga pools through the pregnancy
period and after parturition. Water temperature of belpgals was ranged 516" , and we
controlled day-length through the year.

We observed copulatory behavior in April, 2003, #meh confirmed pregnancy of No.3 from the
increased plasma progesterone levels. Rectal tetyperincreased during the early period of
pregnancy, and declined gradually until parturitiNie.3 lost her appetite one week before parturitio
She had one-third food intake on the day beforeveigl. One week before parturition, rectal
temperature gradually decreased until delivery.

Calf’s fluke appeared from genital slit at 0:14Juty 17th, 2004. No.3 gave birth to a male calf at
4:29. The calf was approximately 160cm in totabtn No.3 began infant’s nursing four and a half
hours after birth.

POSTER PRESENTATIONS (POSTER SESSION 1)
Experience of white whale transportation at “Utricsh dolphinarium Ltd”

A.V. Abramov (1), E.l.Rozanova (1) and L.M.Mukhame(1)

(1) Utricsh dolphinarium Ltd. Moscow, Russia.
Corresponding authorabramov@astroinform.ru
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During last 40 years substantial experience ofspartation of cetacean has been accumulated by
common effort of specialists from many countriegy(l1961, Ridgeway. 1972, Cornell. 1978, Zhurid.
1997, LA.T.A. 1999, Ramirez.1999, Antrim, Mc Ba#2001). Due to considerable remoteness of white
whale Delphinapterus leucaBallas 1776) capture areas from places of their subsggqermanent
residence, characteristic for our country, anex@y has arisen to develop procedures of
transportation of wild just now captured white wégafor long distances and prolonged time period.
Unlike the conventional way of white whale trandption in a stretcher or one animal at a time in a
water filled bath (1.A.T.A 1999, Antrim, Mc Bain0R1), “Utricsh dolphinarium Ltd” have developed
and are successfully using a different methodasfdporting several (2-3) white whales in a bath
simultaneously without stretchers. In our casenthige whales never get bodily injures under pedtora
fins, which often occur as a result of squeezinbauly parts by stretchers. More over, in our oginio
the animals are able to realize tactile and acogstitacts among them resulting in decrease ofeidal
stress level during transportation. During 2005€00tricsh dolphinarium Ltd” specialists have
transported 40 wild white whales during 30-35rsawithin 9 thousand kilometers range. During
transportation only 2 white whales perished ofttital number of transported animals

We want to mention separately that special traimihgnimals already adapted to captivity conditions
before long-range transportation of white whalegeis/ important. This training includes gradual
teaching the whales to stay in a bath with shallater (Ramirez.1999), and also to stay under
conditions of increased noise and vibrations. @fihjically healthy and examined animals with high
motorial and alimental activity should be admittedransportation. Veterinary preparation includes
limiting of food ration one day before transpomati prescription of diazepam, d-bridement of eyes.
During all transportation the white whales shoutdcbnducted by trained personnel, which must
continually check the state of cutaneous coveengs, respiratory rate and water level in the bath.
During 2005-2006 after necessary preparation we bansported 24 white whales in accordance with
the described procedures, at that the maximumidaraf whale containment in the bath was 85
hours. There were no cases of white whale deaihgltransportation. The hematologic indices after
arrival by air where within normal limits, the méntal activity of the animals has restored dudng
day after transportation. Thus we believe thatntie¢hod of white whale transportation without
stretchers, placing 2-3 animals into one wategdilbath, which we have suggested, deserves attentio

Investigation of circulation some pathogens at Belyas (white whale Delphinapterus
leucasPallas, 1776), living in captivity

A.Y. Alekseev (1), E.l. Rozanova (2), E.N. Ustinqita, A.V.Abramov (1), Yu.V. Tumanov (1), I.N.
Kuvshinova (1) and . . Shestopalov (1).

(1) FSRI State Research Center of Virology and Bioteldgy “Vector” Rospotrebnadzor, Koltsovo
Novosibirsk region, Russia
(2) JSC “Utrish Dolphimarium”, Moscow, Russia

Corresponding authoal-alexok@ngs.ru

The men always wanted to watch wild animals onatdfistance. The first successful experience of
living in captivity for cetacean (beluga) is recsivin 1861-1862. Belug®glphinapterus leucas
Pallas, 1776) — the white whale, is narwhal far(liilonodontidae) and it lives in northern seas. Balug
well gives in training and is distributed in seazas exotic animal. The purpose of our work was to
investigate the circulation of some pathogens (ifiMibuses, brucellosis, toxoplasmosis) at belugas
living in captivity. We tested 7 serum samples froatugas collected in 2002-2005 in a marine zoo.
We were trying to find the antibody to toxoplasnsosnorbilliviruses and brucellosis. The samples
were tested for the presence of binding antibodied! three pathogens using enzyme linked
immunoassay (ELISA) technology. We collected 2+#isesamples from every beluga, in a period of
4 years (2002-2005). Two animals (28,6 %) hadrtibadies to investigated pathogens. At two
animals (28.6) the decrease of titer of antibedliebrucellosis with simultaneous preservation of
diagnostic titer of antibodies to morbillivirusegsvobserved. Three animals had high titer of
antibodies to two pathogens - morbilliviruses anatbllosis (42,8 %) simultaneously.

Using serologic data we showed the circulatiorogbplasma, brucella and morbilliviruses in
researched population (belugas in captivity). Médiuses, brucellosis and toxoplasmosis, circuigt
in beluga’s population can due the sharp or chriorim of disease. Chronic form of disease is
supposed to cause the common decrease of immabibytions, mortinatality, high death-rate of pups
and adult animals, and other bad effects. Bestdeeplasma and brucella are dangerous pathogen for
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man. Significant part of investigated animals wssdiin different shows with circus tricks increasin
the time and intensity of man and belugas contdttss, not only the risk of transferring infection
from people to belugas is increased, but alsoisikeof transferring infection from ill belugas tcem
This fact should be taken into account working viadhugas in marine zoo always.

Reproductive Biology of the Beluga Whale@elphinapterus leucas
Leslie M. Dalton, D.V.M. (1)

(1) SeaWorld San Antonio. 10500 Sea World Drive. Saorim Texas 78251
Correspoding autotes.dalton@seaworld.com

Limited information exists on the reproductive loigy and growth and development of beluga whales
(Delphinapterus leucasfccurate information regarding length of gestatideljvery presentations,

and growth and development at known ages overftiome belugas in the wild is impossible to obtain.
Since August, 1992, SeaWorld San Antonio, San Antdrexas has had fifteen beluga calves born.
From those births, we have developed a better stateding of the length of gestation, delivery
presentations, and growth and development. Cadggegnancy failure and neonatal mortality are
varied. Loss of calves due to abortion or pretdetivery has been identified incases. Two other
pregnancies have resulted in delivery of non-viahllees. Delivery associated mortality has occurred
in two beluga calves. One case of a congenital malformatas observed. Neonatal mortality from
infectious diseases has occurred in two calvesssgtthan 5 days of age. From our observations, it
appears that the average range for birth weigh i 65 kg and a length of 150 to 163 cm with §4 k
and 155 cm observed most often. The smallest sngvisalf weighed 53.6 kg and was 140 cm long.
The average weight gain through the first 180 degs 0.32 kg/day. In calves less than 200 days old,
their gain in length ranged from 0.15 to 0.24 crp/daverall growth rate in calves greater than 800
days of age was 0.2 kg/day and 0.1 cm/day. Thegestrage we have seen a beluga conceive was 5
years and 9 months. Gestation ranges from 435tda481 days. The calves were first noted to
consume solid food from 172 days to 328 days of age

Morbidity and Mortality of Beluga Whales Maintained at the Vancouver Aquarium

M. Haulena (1), S. Raverty (2), C. Wright (1),$heehan (1), J. Fitz-Gibbon (1), G. Hewlett (1), L.
Barret-Lennard (1) and D. Huff (1).

(1) Vancouver Agquarium, PO Box 3232, Vancouver, BCa@anVveG 3E2.
(2) Animal Health Center, 1767 Angus Campbell Roadhotdford, BC, Canada, V3G 2M3
Corresponding authomartin.haulena@vanaqua.org

Since 1967, 12 beluga whald3g|phinapterus leucas6 male and 6 female, have been maintained at
the Vancouver Aquarium. Of these, 2 calves (1 pfafemale) were born at the aquarium. Six
animals (4 male, 2 female) have died at the aqoariihese animals were housed at the aquarium for
3 months to 13 years prior to death. Causes dhdesve included septicemia secondary to
omphthalophlebitis and subcuticular abscess (B&molytic crisis possibly associated with
Bartonellasp. (1/6), pneumothorax (1/6), anaphylaxis seconadrug hypersensitivity (1/6), and
circulatory failure possibly associated with obg$it/6). The 6 surviving animals (2 male, 4 female
currently at the Vancouver Aquarium or on breedoan to other institutions have been maintained in
aquariums between 11 and 30 years. Causes of ditgrini these animals include dermatitis, keratitis
and subcuticular abscessation associatedAgtbmonasp. Unfortunately, the etiology of mortality
and morbidity particularly in earlier years has stimes not been definitively diagnosed, highligbtin
the importance of maintaining health records, penfog in-depth diagnostic procedures, and
completing thorough post mortem examinations asgfa health management program. By building
on existing knowledge and developing new expertige Vancouver Aquarium has had a long history
of successfully maintaining beluga whales in caftiv
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Evidence Supports Deposition Rate of One Growth Lagr Group per Year in Beluga
Whales

A.A. Hohn (1) and C. Lockyer (2)

(1) NOAA Beaufort Laboratory, 101 Pivers Island Roadafort, N.C. 28516, USA
(2)NAMMCO North Atlantic Marine Mammal Commission, &dEnvironmental Center, N-9296
Tromsg, Norway.

Corresponding authochristina.lockyer@nammco.no

Hohn and Lockyer (1999) provided preliminary eviderthat one, rather than the generally accepted
two, Growth Layer Groups (GLGs) are deposited alyirathe teeth of beluga whales. The
preliminary evidence was based on examining teeth two captive but wild-born whales. Since that
early study, teeth became available from an additieight captive whales, two of which received
clinical treatment with tetracycline antibiotickhe neonatal line was present in seven of the ten
animals, indicating that a complete GLG count wassble. Counts and demarcations of GLGs were
made independently by each author and then compai@do reviewing the data from the animals.
GLG estimates and demarcation were similar, aral igreement was achieved for all specimens.
These agreed GLG counts were compared to theisiferlj, including time in captivity (ranging 4 — 30
years), of each animal under two hypotheses: oddvam GLGs deposited annually. Resulting counts
were more consistent with the hypothesis of one @eGyear. In five of the seven animals for which
the neonatal line was present, given the lengthefinimal at capture and time in captivity before
death, under the assumption of two GLGs per yeaaittimals were younger than would be possible.
The number of GLGs between the tetracycline madkdeath also corresponded to a deposition rate of
one GLG per year. Increased certainty in GLG ditposrate will be achieved from additional
tetracycline marking and other means of calibraltygrs in order to obtain a larger sample size. We
believe the evidence supports that beluga whalpssiteGLGs at the same rate (one GLG per year) as
other cetaceans for which this has been calibrated.

Changes in Circulating Progesterone and Basal Bodjemperature in a Captive Female
Beluga Qelphinapterus leucasand Circulating Testosterone in Captive Males.

E. Katsumata (1), H. Katsumata (1), M. Soichi @) Watanabe (2,3) and K. Taya (2,3).

(2) International Marine Biological Research Instituéamogawa Sea World, Chiba 296-0041,Jpan
(2) Department of Basic Veterinary Science, The UrBeldool of Veterinary Sciences, Gifu
University, Gifu 501-1193,Japan.

(3) Laboratory of Veterinary Physiology, Departmenweferinary Medicine, Faculty of Agriculture,
Tokyo University of Agriculture and Technology, Y@k 83-8509, Japan.

Corresponding authobrdksw@mitsuikanko.co.jp

During 1993-2004, blood samples were collected @ace2-4 weeks from a female and two males
maintained at Kamogawa Sea World (Chiba, Japamg r@ale was caught and brought from the
Churchill River of the Hudson Bay in 1988 by thetawity of the Canadian government. Female and
other male were wild-caught in the Sea of Okhotsk larought from Russia in October 1990. The
body temperature was measured by inserting a beaitive probe to the rectum via the anus for a
female. It was measured daily at 0800 h beforeaatiye exercises. Age at sexual maturity for a
female was estimated at 13 years of age by mongodctal temperature and serum progesterone.
After the attainment of sexual maturity, two to eewestrous cycles started from April-May every year
Two phases of rectal temperature were found dweaah estrous cycle, in which the temperature was
higher when serum progesterone levels were higipufatory behaviors were observed in the low
temperature phase and the cycle length was estiraate6.7+3.9 days. On testicular activity of
belugas, serum testosterone levels were monitoregdd males. They attained sexual maturity at 10
years of age for the male from Canada and 12 yearsRussia, respectively. The former showed a
tendency of higher levels in spring and the latiarinter, but the seasonal variation of testosiero
differed by year.
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An overview of the beluga whale program at Mystic fuarium & Institute for
exploration

Kristine Magao (1)

(1) Mystic Aquarium & Institute for Exploration
Corresponding authokmagao@ mysticaquarium.org

In 1999 Mystic Aquarium & Institute for Exploratiampened a new outdoor exhibit themed around the
Alaskan Coastline housing three adult female beligales. All three females were 17 years of age at
the time. Currently our exhibit houses one 25 y#dmale beluga on breeding loan from Point
Defiance Zoo & Aquarium in Tacoma, Washington, amd 25 year old female belugas. The exhibit
spans over 1 acre of land, is 16 feet at its degquest, holds 750,000 gallons of salt water, and i
currently the largest outdoor beluga whale exhiibNorth America. Our training staff was presented
with the challenge of developing an effective peogrof advanced animal care behaviors while
providing a stimulating environment for our animatd, through creative public presentations,
conveying a strong conservation message to ouokssi Associated with these endeavors, a strugtture
program of cutting edge biomedical and behaviaratarch that advances knowledge of the species
while simultaneously improving the lives of themais in our care was implemented. A structured
enrichment program was instituted to provide a skiting environment for our animals outside of
feeding and training sessions. Daily public préstions of varied types, including formal and

informal microphone presentations, small classrpoesentations, and an interactive contact program
were implemented to educate visitors about therablistory of the whales, the important research
being conducted and to promote awareness of caatsamefforts related to belugas in the wild. This
presentation will provide an overview of the unidpeduga whale program at Mystic Aquarium &
Institute for Exploration which is designed to ingorate animal care, enrichment, education and
research in order to promote awareness and cornigeredforts of beluga whales.

Study phonocardiography in whale beluga@elphinapterus leucasin the Oceanografic
of Valencia — Spain.

L.F. Quijano(1), J.P. Reynolds (2), C.H. Moreno (3).

(1) Biology Teacher, Francisco José de Caldas, Unitemistrital of Bogot4, D.C., Colombia.

(2) Electronic Engineer, W.H.S.T. (Whales Heare$itge¢ Tracking) group director, Bogota, D.C.,
Colombia.

(3) Animal Physiology Professor, Francisco José ded@sl University Distrital of Bogota, D.C.,
Colombia.

Corresponding authorudbelugas@yahoo.com

New focuses to the investigation have been gerketatehe interdisciplinary of the science. In this
work we pretend to innovate the understanding efcdirdiac function of the marine mammals, because
the biological study only includes the morphologyl aescriptive physiology of their heart. In this
investigation we take some acoustic recordings fiteerbeluga’s whaleDelphinapterus leucaghat

are in captivity in the oceanographic of Valencai. These data were sent to Bogota to the
W.H.S.T. (Whales Heart Satellite Tracking) groupisTinformation was processed through the
program named Adobe Audition 1.5, of the Adobe CamypSystem, which counts on a series of
digital filters that acts as attenuating of thersmtsifrequencies. These frequency sounds were taken
from the marine environment, with those sounds etdfige filterers samples whiglkere individually
average them. We compared them to obtain a gemesahge of all samples. To obtain the greater
natural heart's range frequency in Hertz. As clement of this study we used other program named
Matlab of Mathworks enterprise. This program getegtaintensity and frequency spectrums of the
cardiac noises also we obtain some spectrogithaitsshowed the intensity and the frequency in a
red and blue color scale. With this studio wassjidle determine the phonocardiography patterhef t
beluga whale, whit an averagelef.05Hertz in the cardiac frequency, (White Paul in 19&3orted a
range between 12 to 24 Hertz) identifying the digant noises (I and Il) of the cardiac cycle, witie
systole and diastole cardiac rhythm.
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Culture and PCR-RT Detection ofBartonella spp in Captive and Hunter Harvested
Beluga Whales Delphinapterus leucasfrom the Western Arctic

S Raverty (1) R Maggi (2), E Breitschwerdt (2) GeNen (3), D Huff (4) and M Haulena (4)

(1) Animal Health Center, 1767 Angus Campbell Roadofdfbrd, BC, Canada, V3G 2M3: email:
(2) North Carolina State University, 4700 Hillsbagh St, Raleigh, North Carolina, 27606

(3) Department of Fisheries and Oceans Canada, 50Yessity Crescent, Winnipeg, MB R3T 2N6
(4) Vancouver Aquarium, 845 Avison Way, Vancouver,@®ada, V6G 3E2

Corresponding autho8tephen.Raverty@gov.bc.ca

Recent detection dartonellaspp in a peri-mortem blood sample of a 3 year alative bred beluga
whale prompted an investigation into the expostatis of in-contact animals and potential health
implications for hunter harvested belugas in thekéazie Delta, NWT. This index animal presented
with a history of recurring bouts of profound extacular hemolytic anemia, inappetance and died
acutely. Gross necropsy findings included mesengetema, mesenteric lymphadenopathy and
epicardial hemorrhages. Microscopically, there masked accumulation of hemosiderin within
macrophages in the liver, spleen, lymph node ame Imoarrow. Low grade portal hepatitis,
encephalitis, bronchopneumonia, myocarditis, arsinephilic enteritis were noted. Follow up blood
samples from 2 of 4 in-contact beluga whales, witevidence of clinical disease or hematologic
abnormalities wer8artonellaculture positive. A second sample including 3hef 4 original whales
and 1 additional enclosure mate were all negatink2aof 3 of these animals were culture positiva in
final sampling. To assess possible infectionsild gtocks, post mortem tissues from hunter haedest
beluga were collected and 2 of 3 animals weagtonellaPCR positive. The risk of exposure to
individuals training captive animals, those rendgfbeluga carcasses and the potential contribofion
this pathogen to beluga morbidity is currently umkm.

Successful Management of Cutaneous Nocardiosis irLangterm-captive Beluga Whale
(Delphinapterus leucuswith Novel Trimethoprim Sulfadiazine (1:2) Formulation

T. L. Schmitt (1), T. H. Reidarson (1), J. McBatl),(L. Dalton (2), B. Beaman (3) and E. Jensen (4).

(1) SeaWorld of California, San Diego, CA 92109

(2) SeaWorld of Texas, San Antonio, TX 78251

(3) University of California, Davis, CA 95616

(4) United States Navy Marine Mammal Program, SPAWAREN San Diego,
CA 92152

Corresponding authof:odd.Schmitt@ SeaWorld.com

A 39 yr old female beluga whale presented withitads and slightly labored respirations. A
presumptive diagnosis of pneumonia was made asettrasound findings and blood analyses.
Initial therapy included broad-spectrum antibiotieel systemic antifungal medication. Ten days Jate
the whale developed a prominent 8 x 10 x 8 cm sialpeous swelling dorsomedial to the left eye. A
fine-needle aspirate revealed a purulent grey-xadate. Cytology revealed numerous white blood
cells, however no organisms were seen. The aba@sdrained using a 1.2 cm diameter stainless
steel punch followed by a Seton drain. Within éhdays, a culture grew a pure colony dfacardia
species (later identified & asteroidedy Microbiology Specialists, INC., Houston, TX 054).

Drug sensitivities to this organism prompted a gjeaim antibiotic therapy to a Trimethoprim sulfa
antibiotic at a dose of 11 mg/kg once daily. Tethoprim sulfadiazine (TMS) at a ratio of 1:2 (natm
formulation is 1:5) was chosen basedioritro andin vivolaboratory analyses of pharmacodynamics
using a murine model to evaluate the pathogenafipastNocardiaspecies isolates. During the initial
75 days of therapy the animal’s behavior and afgpetimained normal. Approximately two months
after therapy was discontinued, subtle behaviongba prompted a follow-up blood analysis which
demonstrated an elevated white blood cell court witmoderate left shift. Considering the posiibil
of disease recrudescence, even in the absenceaofeows signs, TMS therapy was resumed for an
additional 45 days. The only side effects obsewerk a transient mild thrombocytopenia and mild
azotemia. After withdrawing the drug, the plateletint returned to normal within 7-14 days and the
azotemia improved after reducing the TMS dose B.25ubsequent blood analyses are within
normal limits and to date the whale appears healthy
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Association between breathing pattern and behavion captive belugas
O. Shpak (1), A. Shabalina (2), J. Pryaslova (t) @nLyamin (1,3)

(1) Utrish Dolphinarium, Moscow, Russia

(2) Ural State University, Ekaterinburg, Russia
(3) University of California, Los Angeles, USA.
Corresponding authoglga_shpak@yahoo.com

The breathing pattern of 5 adult captive belugas manitored during visual (4 animals, 244 hrs of
observation) and electrophysiological (1 animalh#®of continuous recording) studies to evaluate
how the breathing pattern changed with animalsaler (swimming style) and physiological state
(waking vs sleep). The breathing pattern of aligas was irregular and consisted of long pauses (>
60 sec), or apneas, alternating with periods ofilation, or eupneas (all breathing pauses < 60&&c;
93% of pauses lasted 6-30 sec). In all visually imooed belugas, the average duration of breathing
pause (range: 18-53 sec), distribution of breatpiugse durations, percentage of pauses that were
apneas, and average apnea duration (range: 218e29@lid not differ among the behaviors studied,
except for lying on the bottom. Part of latter babarepresented behavioral sleep and was obseénved
two belugas. For instance, one beluga, which wasitored for 4 days, lay on the bottom on average
46+6% of 24-h, and the longest apnea lasted 732 sdout belugas, for apneas longer than 250 sec,
there was a positive linear trend between the numibereaths during eupneas and the duration of
preceding apneas. A similar trend was also founaden the number of breaths during eupneas and
the length of subsequent apneas. EEG recordingsivithltaneous breathing registration showed no
statistically significant difference in the breathipattern (e.g., average apnea, duration and nuohbe
breathing pauses per eupnea) between waking agl $teaddition, in the studied beluga, the
relationship between apneas and the parameterscdging and subsequent eupneas did not differ
between waking and sleep. Our data indicate tieabtbathing pattern of captive belugas does not
depend on their physiological state and locomogtralvior, except they display longer apneas during
lying on the bottom.

The behavior of adapted and unadapted beluga®glphinapterus leucasin an indoor
pool

Y. D. Starodubtsev (1) and A. P. Nadolishnyaya (1)
(1) Department of Biology, Lomonosov Moscow State éfsity, 1/12 Vorobyovy gori, Moscow,

119992, Russia
Corresponding authoanjela88@inbox.ru

The aim of this research was to compare the orgtaiz of motor behavior in belugas fully adjusted t
captive conditions (‘adapted’) and animals notagjusted to captivity (‘'unadaptedgnd to determine
the behavioral indexes of comfort in a boundpdce by using the catalogs of individual and group
behavior elements that we composed in previousestu@We observed 10 belugas (5 from the White
Sea and 5 from the Pacific Ocean) in an indoor@gbool. This study revealed significant
differences in the behavior of adapted and unadagrténals. Unadapted belugas in comparison with
adapted performed group elements more often. Thavbar of the adapted animals was more
independent and more suitable to captive conditiBesently captured belugas showed no aggression
towards people, but avoided any contacts with tH@emthe contrary, adapted animals were pressing
towards such contacts, showing inventiveness iaaihg human attention. Besides, unlike the
unadapted, adapted belugas were capable of diffitathipulations with small styrofoam objects,
showing “creativity” and highly developed motor litlgs. We noted significant individual differences
in animals’ total activity and repertoire varietyindividual motor behavior. Those differences were
defined by the degree of adaptation and socialstsitthe animal. The higher the animal’s social
status was, the more active, various, and indeperitdebehavior wasThe characteristics indicated
below can be used as the behavioral indexes ofabinfcaptive belugas: behavioral independence
(ratio of individually performed motor behavior elents), animals’ total activity, repertoire variefy
motor behaviors, degree of manifestation of londorgcontact with humans and complex forms of
behavior while interacting with their surroundings.
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Educational activity for beluga whale conservation
Juanjo Sanchez (1), Leslie McFarland (2) and Legfikenbruck (2)

(1)Departamento de Educacion. L'Oceanografic. Ciudadas Artes y las Ciencias, Junta de murs i
valls s/n 46013 Valencia, Spain. educacién@ocearafiogorg

(2) Marine Mammal Programs, Vancouver Aquarium Maricé8ce Centre. P.O. Box 3232
Vancouver, British Columbia. Canada V6B 3X8

Corresponding authojsanchez@oceanografic.org

Beluga whales act as excellent ambassadors foep@t®n at a variety of aquariums and zoos around
the world. Not only is conservation messaging ingoat, but beluga whale programming can also
focus on natural history, arctic adaptations, amdrenmental threats facing belugas in the wilche T
methods used to convey these messages to thewviaivaried. They may include simple text panels,
interactive shows, school programs and computeiitedactive screens. These programs are not only
for the general public; many facilities have pragsaspecifically for school groups. One of the gadils
this workshop is to create a network of educatiaff from different aquaria that house beluga whale
Our hope is to enhance communication, informatiarhange and share effective conservation
messaging regarding beluga whales between institsiti
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Behavioural ecology and conservation biology: whas fun to understand and what we
need to know to help the whales (a review of the Stawrence Beluga Case)

Robert Michaud

Group for Research and Education on Marine Mamm@&lanada
Corresponding authormichaud@gremm.org

-No abstract at the time of printing-

Belugas of the Russian Artic; population protectiorand management under conditions
of development of oil and gas fields on the Articteelf and the global climate change

Stanislav Belikov

Ministry of Environmental Protection and Natural$eerrces, All-Russian Research Institute for
Nature Protection. Russia
Corresponding authosbelik40@mail.ru

Development of hydrocarbons on the Russian Ardtalfsintensification a traffic of different cargoe
including oil through the north-eastern passage (ftorthern Sea Route) and climate warming in
Arctic facilitate existing threats and create neve® to beluga populations. These factors will lead
shrinking habitats available for the species antsequently to decrease of the beluga abundanbe in t
Russian Arctic. Some stocks of belugas possibly bébome extinct by the end of this century. To
save the populations integrated approach is praposembination of territorial and functional
approaches. The first approach corresponds to clewelnt of protected areas network basing on
Arctic marine areas ecological zoning proposedheyauthor. Especial attention is to be paid both to
the key habitats of belugas and to areas with higlogical productivity. Some of these areas caleci
with areas of prospective extraction of hydrocashon the Russian Arctic shelf (southeastern Barents
Sea, Obskaya and Tazovskaya inlets) while the stfeem the straits which from one side will beeds

as corridors for ship traffic and from other side &nown as focal points of belugas’ migrations.
Because of that these areas shall be include isppobive list of natural protected areas. The main
purpose of territorial measures is to supportahitr close to initial level of ecological balanite
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ecosystems of high hierarchy level. Non territogmbtective measures correspond to the second
approach. The following non territorial measures among the most important ones: implementation
of principles and criteria of sustainable use aretg@utionary approach at all levels of the foodcha
improvement of legislative and normative bases jootection and use of marine mammals;
optimization of traditional catch and use of théupes.

ORAL PRESENTATIONS

Acoustical behavior of the White Sea beluga whald®elphinapterus leucasin a summer
reproductive assemblage.

R.A. Belikov (1), V.M. Bel’kovich (1)
(1) Shirshov Institute of Oceanology Russian AcaglemScience, Nakhimovsky av. 36. Moscow,

117997, Russia
Corresponding authaomanbelik@rambler.ru

The beluga whale is one of the most vociferousoeeta species. Over the last 10 years, Shirshov
Institute of Oceanology has been working on theystf the vocalizations produced by belugas in the
summer reproductive gathering off Solovetsky Islanthe White Sea. An acoustical repertoire of 53
types grouped in 9 categories (high-frequency wdsstvhistles, pulsed tones with a high pulse
repetition rate, pulsed tone with a low pulse ritjoet rate, series of broadband communicative
impulses, series of narrow-band communicative isgsil noisy calls, signals of mechanic and
unknown origin, and echolocation clicks) was désemti Whistles were the most abundant category in
the total vocal production. The whistles were ey of low frequency, had short or medium
duration, many harmonics and a simple form of feeqy contour. In contrast to animals of other
populations, the White Sea belugas in gatheringumred short whistles with a V-shaped form of
contour more often than other signals. Communieatiyulse sounds of the White Sea belugas were
very similar to those of belugas from other pogala. The echolocation series were characterized by
a high regularity of click repetition rate and ashduration. No echolocation series consistinglick
packets were found. A general correlation betwberbehavior and the acoustic activity of belugas
was found. The overall vocalization rate strongdpended on the underlying behavior. The
proportions of the four main types of signals agmificantly changed with regard to behavioral
context. Social interactions were characterizedrbjncrease in the relative use of “chirping — W2”
and “bleating — [IT2” and a decrease in the usb/oivels — lIT1.” An increase in the use of “chirgin

— W2” accompanied by a simultaneous decrease ingdef “tonal signals” (all HFW and W, except
for W1 and W2) was observed during sexual behavior.

Acoustic communication and vocal learning in beluga (Delphinapterus leucas what
can captive whales teach us about their wild countparts?

Valeria Vergara (1) and Lance Barrett-Lennard (2)

(1) PhD candidate, Department of Zoology, Universitdntish Columbia

(2) Department of Zoology, University of British Cohim and Vancouver Aquarium Marine Science
Center

Corresponding authovergara@zoology.ubc.ca

Acoustic communication is central to the socio-egglof cetaceans. Belugas are among the most
vocal of cetaceans, but little is known about tiectional significance of their calls, the ontogerfiy
their extensive repertoires, and vocal learning: Tumbrella” objective of this study on the belugas
housed at the Vancouver Aquarium is to evaluate \naval usage in captive belugas is relevant to
understanding how these animals utilize vocalizatim their natural environment. In this contexg¢ w
present these following components of our resedtaminating some relevant results: 1) We
examined vocal development of a captive-born malaga calf, systematically throughout his first
year of life, and opportunistically through his eed and third. We identified his mother’s predomina
call type, used primarily to maintain contact whigr calf, and documented the calf's gradual
development of the same call type. We also docuedembw the calf adjusted his vocalizations to

18



resemble his father’s after his introduction irtie talf's social group18 months after his birth. 2)
Because vocal learning mediates important aspésisctal relationships in species in which it exjst

its demonstration in captive belugas suggeststtipéys an adaptive role in wild populations. We
trained a juvenile female beluga to respond tolmaks of two types of in-air beluga calls with
vocalizations that matched the category of calygth She was able to change the context of her
vocalizations and could distinguish, albeit witfffidulty, between two categories of beluga sourdjs.

We are examining context specific variation in toealizations of the six captive whales. In doing s
we are investigating the extent to which these deduacoustic system conforms to predicted design
features of an integrative animal communicatiomiaork, and using our findings to generate testable
predictions about how vocal signals are used imdia

Characteristics of sleep and rest behavior in belwgs in captivity
O. Lyamin (1,2), O. Shpak (1), J. Siegel (2), andukhametov (1).

(1) Utrish Dolphinarium, Moscow, Russia; 2) UniversitiyCalifornia, Los Angeles, USA.
Corresponding author olyamin@ucla.edu

Here we describe the results of electrophysioldgiod behavioral studies of sleep in 6 captive
belugas. Behavioral sleep occurred while belugag wagaged in slow swimming, floating at the
surface or lying on the bottom of pools. Recordifithe electroencephalogram (EEG) of two brain
hemispheres, breathing rate, electrocardiogram {E®@ video was conducted in one adult beluga
over 6 days. The EEG study revealed that sleeppiedwn average 43% of the recording time in the
studied individual and was predominantly unihemésfh(70% of the total sleep time). Muscle jerks
characteristic of rapid eye movement (REM) sleeggirestrial mammals were documented in several
belugas during sleep; however, no typical REM sleap recorded during the EEG study.
Asymmetrical eye state was often observed in shepand resting belugas. The EEG study showed
that the eye contralateral to the sleeping hemigphas predominantly closed or in an intermediate
state, while the eye contralateral to the wakingisphere was open or in an intermediate state.
Bilateral eye opening indicated waking and asymicedteye state indicated sleep with an accuracy
80% and 91%, respectively. Bilateral eye closuas vare (<2% of the observation time). The
breathing pattern in all belugas represented @nreition of apneas (breathing pauses lasted 60-732
sec) and eupneas (average breathing pauses wefskt). When belugas moved from waking to
sleep (EEG study) or behavioral sleep (visual olzgems) this pattern became more expressed. Two
types of sleep episodes were recorded in the studiRiga: sustained sleep periods lasted up to 60
min, and series of shorter episodes interruptebri@f arousal at the time of eupnea. Breathing
bradycardia on the ECG was well expressed botmduvaking and slow wave sleep with
instantaneous heart rate varying between 25-40&f&b beats/min during apneas and eupneas,
respectively.

The acoustic behaviour of L'Oceanografic beluga whas
Manuel Castellote (1), Jose Antonio Esteban (lyi&uossa (1)

(1)Parques Reunidos Valencia S.A. L'Oceanografied& de las Artes y de las Ciencias. Valencia
Corresponding authomvestigacion@oceanografic.org

Acoustic behaviour of 2 captive belug&e(phinapterus leucass being studied since 2003 before
their arrival to Valencia. Objectives of this stuahe determining the vocal repertoire and context-
specific vocalizations, as well as evaluating welfdarough their acoustic activity. An acoustic
repertoire of 31 vocalization types grouped in tégaries (pure-tonal, mixed-tonal, pulses, pulse-
trains, click-trains, mixed and noisy) was obtaifredn analyzing more than 43000 vocalizations.
Vocal activity drastically decreased (p<0.01) aftansport. There was a decrease from 606 voc/hour
as measured in Mar del Plata Aquarium the weekrbeaf@ transport to 61 voc/hour in L’'Oceanografic
the week after the transport. We interpret thiswgesas the adaptation period to new facilities.imur
the sixth month after transport, 4 harbor seal®viroduced into the beluga whale facilities for
environmental enrichment purposes. The vocal agtdecreased (p<0.05) from 493 voc/hour to a
minimum of 225 voc/hour. We interpret this behavias the adaptation period to changes in the
environment. The observed decrease in the acaddtidgty of beluga whales in both situations ane th
persistence of this change through time suggeatghb acoustic sense in this species is verytsansi
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to environmental stressors. Statistically significeorrelations (Chi-square, p<0,05) between
behaviours and vocalizations (N > 5000) have beentifiled for 10 vocalizations. Results demonstrate
these belugas vocal production to be context-sipdoif at least 10 vocalizations of their reperoir

The obtained correlation between vocalizations@ndext suggests that the 2 predominant
vocalizations of these captive belugas are nohdividual signature but context-specific vocalinat
from a repertoire of 31 individually distinctive astereotyped vocalizations. This acoustic monipri
techniqgue may potentially be an efficient methodvaluate stress in captive beluga whales and could
be very valuable in cetacean management in oceanari

POSTER PRESENTATIONS (POSTER SESSION l1)

Ethologo-acoustic researches of the reproductive ggegation of belugas Delphinapterus
leucag near the Myagostrov Island (White Sea).

A.V. Agafonov (1), Ya O. Alekseeva (1), V.M. Bel'zh (1)

(1) P.P Shirshov Institute of Oceanology RAS, MegcRussia.
Corresponding authoagafonov.57 @mail.ru

This work is the part of investigations, organizsdShirshov Institute of Oceanology on the Whita Se
in 2006. Its purpose was the collection data alleeitbehavior and bioacoustic activity of belugas in
the area of the Myagostrov Island (Onezhsky gulhité/Sea). The working period was 24.06.2006 —
25.07.2006. The place of observations was situatethe level of 40 meters above the sea. In the
distance of 100 meters of the shore was put a lgdustic complex, allowed to listen and to record
belugas underwater signals. The observers registarery 15 minutes: numbers of belugas and their
location; the size of different groups; the appnexie age of animals; the time of their arrival and
leaving; the character of the activity; frighterfadtors (vessels). It were registered natural “readn

the skin (scars, pigment spots). During first daysobservations it was confirmed, that belugas
concentrated near the Myagostrovs shore in the\wiger time.

The regularity of the belugas appearance in therebs area, marks on the skin (allowed to identify
the individuals), the presence of calves, the atrof males groups and the noticed sexual behavior
allow to suspect that one of the White Sea repridei@aggregations base here. The size of its oeyrit

is about 12 km along the shore (7 km to NW un#l tiearby small islands, where belugas usually were
noticed during low-water time, and until 5 km to)SElaximum numbers of adult belugas, observed
simultaneously, was 15; calves — 8. In generalb#lugas behavior was very active, they moved in a
big space. It was only one place, where belugagdttor a long time: the small bank in 500 metdrs o
the shore. Very often they dived there verticabjpowing the tail-fin; such behavior usually is
interpreted as the hunting.

Besides the visually observations, the importamt phathe research was a video-shooting of belugas
behavior with a synchronic record of their undeewatcoustic activity. It was used the digital camer
Panasonic NV-GS400GC. The volume of the videomealtert 36 hrs. The results of the analysis seem
to be very perspective. After viewing it's possilite allocate the certain elements of behavior, to
classify them, and to compare with correspondirapatic “texts”. Even the primary analysis allows to
interpret the sequences of pulsed tones, as cahiednain semantic load; high-frequency whistles,
which are maybe used for the long-distance comnatioics; and the single discrete cries — possible
the individual call signes.

The hypothesis of an ecosystem variation of the sgies
S. E. Belikov (1)

(1) All-Russian Research Institute For Nature Proteattiitnamenskoe-Sadki, Moscow, 117628 Russia.
Corresponding authbsbelik40@mail.ru

The author conducted an ecological zoning of RusAratic seas and distinguished a large-scale
hierarchy ecosystems (ecoregions, ecodistrictgudabstricts). Every ecosystem is characterized a
typical composition of biotic components, stablgg®rved in space and time structural and functgpnin
changes of biocenoses. That allow setting ugpathesis about the existence of ecosystemic
variability in arctic species of marine mammals @othr bear. According to the hypothesis, for every
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ecoregion there is a discrete geographic populatiwrevery ecodistrict and probably ecosubdisirict
wintering areas — subpopulation, belonging to thgrapriate population. In spring-summer-autumn
period one or few resident subpopulations stayiiriesing areas while migrating subpopulations move
within the ecoregion. The explanation of what waisl svill be given by the example of beluga.
According to the traditional conceptions, the ranfj&ara beluga population, covers Kara, Barents
and Laptev seas. According to the foregoing hypithi@ the districts of Barents, Kara and Laptev
seas where the influence of the continental floméstly observed, another population of belugassliv
(preliminary name - Pechora-Laptev population). § ko winter in south-eastern part of Barents Sea,
where the border of two ecoregions lies, two défergroups of subpopulations of belugas live. One
group of the subpopulations presents Kara populaginother one - Pechora-Laptev population. The
zone of delimitation for those two group of subplagions coincides with the border between the
ecoregions. In spring and in the beginning of sumikaga population migrate from their wintering
regions in south-eastern part of the Barents Seagdhe western coast of the Novaya Zemlya to the
northern parts of the Barents and Kara seas atiektoorth-western part of the Laptev Sea. The
belugas from Pechora-Laptev population migratehéaegions of Kara and Laptev seas, subject to the
influence of the continental flow, they enter bigeian rivers. It is quite possible that groups of
animals, entering the rivers, also forms an indisidsubpopulations, occupying estuarial-coastal
ecosystems in summer.

The Occurrence and Context of S-Shaped Posture ineBiga Whales

W.R. Friedman (1)

(1) Department of Cognitive Science, University ofifdatia at San Diego
Corresponding authowrfriedm@ucsd.edu

The S-shaped posture has been described in see¢énaban species as a visual display associatetd mos
commonly with aggressive or sexual behavior in sialBuring the course of a study on gestural
communication in captive beluga whales, it was tbthvat female beluga whales also demonstrated

this posture. These S-postures were characterizbe belugas by an overall rigidity of the body,
including an increased forward flexure of the neoktension of the pectoral flippers, arching of the
peduncle, and outward flexure of the flukes. Tduster will report on the frequency of this S-postu
display, to whom the display was directed, andsttedal context in which it occurred. Furthermate,

will examine the correlation between the S-postaras other aggressive displays in these animals
including jaw claps. Videotape of these behawuatkalso be presented.

Habitat Use of beluga whales in Cook Inlet Alaska

K.T. Goetz (1); D.J. Rugh (1) and R.C. Hobbs (1).

(1) National Marine Mammal Laboratory, Alaska Fisherfesience Center, National Marine Fisheries
Service, National Oceanic and Atmospheric Admiaigin, 7600 Sand Point Way, NE Seattle, WA
98115-6349 USA

Corresponding authokim.goetz@noaa.gov

Belugas Delphinapterus leucdsn Cook Inlet live in a semi-confined body of watsolated from

other stocks in Alaska. As a result, they are &isceptible to physical, ecological, and anthrepay
impacts. With only 280 whales remaining in thiple¢ed stock, it is important to identify their il
requirements in a timely manner. Advances in tetthgy and statistical methods allow the integration
of Geographic Information Systems (GIS) and envitental science to better understand animal
distribution and habitat preferences. In depicingimer habitat, twelve years of aerial survey data
were analyzed using Resource Selection Functiofr{R8d Classification and Regression Tree
(CART) to determine the importance of 1) bathyme®ymudflats, and 3) flow accumulation values.
Results indicate that bathymetry alone is not ¢loserrelated to beluga presence, but mudflatsaare
significant predictor of beluga distribution durisgmmer months. The importance of flow
accumulation varied slightly between the two modbels in general, belugas preferred areas of higher
flow accumulation (larger river basinsT.he CART model correctly classified 88% of the
sightings, with the majority of belugas found toviiéhin 2.7 km of mudflats and 11.5 km of
medium flow accumulation inlets, and the RSF matetectly discriminated between beluga
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sightings and non-sightings 92% of the time. Samdlizes of habitable regions were
predicted by the CART (2985 km2) and RSF (2373 km@jilels.These analyses may be
applied to other seasons as well as other hakigatifes such as prey (primarily anadromous fish),
predation (killer whales), tides (ranging up tori®n a tidal cycle), hunting (unregulated until 899
now on a quota system), and anthropogenic impaw§o¢ developments are planned in beluga areas,
such as an expansion of the port of Anchorage,jarrbeidge, and petroleum extraction).

Reproductive Gathering of Beluga WhalesDelphinapterus leucasoff
Solovetsky Island, the White Sea, Russia

V.V. Krasnova (1), V.M. Bel'’kovich (1), V.S. Baran@l), R.A. Belikov (1), A.D. Chernetsky (1), and
O.l. Kirillova (1).

(1) Shirshov Institute of Oceanology, Russian Acaden$cience, Moscow, Russia
Corresponding authorvera.krasnova@mail.ru

Today it is widely recognized that local belugack®are attached to some well-defined summer areas.
In these places they form aggregations of mosttyales and their calves of various ages. Adult males
visit them in small groups of 5-9 individuals. Oafesuch aggregations (about 120 individuals)
occupies area near Solovetsky Island. Based onhlm@rvations performed in 1994-2006, analyses of
age-sexual structure of stock and activity of défe age groups; we have defined some periodsin th
life of the aggregation. Females with spring baalves, dry, pregnant and dispubescent females appea
in the area of the aggregations after ice carrgingin the end of May. The number of animals in the
aggregation increases and stabilizes by the eddre. In that period dispubescent animals are lysual
active. The activity of whole stock increases vétipearing of mature males in July. The approaching
of mating period is signified by the escorting deenale by a group of excited males, paired male-
female interactions, hierarchical behavior botjuirenile and adult animals. The second mating perio
is observed in August. The first newborns usugbigesar in June and mid July. In the gathering
yearlings mimic and imitate behavior of adults andhey enrich oneself behavior repertory and gain
social experience. In the end of August we obstrgegathering disintegration period. The animals
leave the study area. In this period small grarpsingle animals are observed. We assert that such
beluga aggregations are reproductive gatheringshwgerve for mating, calving, and also play the
important role in beluga’s social life, providingraitions for maintenance of social structure of a
subpopulation. The investigations were carriedvath the support of IFAW.

Can Belugas Delphinapterus leucasuse echolocation to perceive actions?
S. Kuczaj (1), L. Popiel (2), C. White (2) & C. Beks (2)

(1) (University of Southern Mississippi)
(2) (SeaWorld San Antonio)

Corresponding author s.kuczaj@usm.edu

Cetaceans use echolocation to help make senseiofitiderwater world, and bottlenose dolphins
(Tursiops truncatus) have demonstrated an abditglate information obtained from vision to that
obtained from echolocation, at least insofar aticstdjects are concerned. However, little is known
about the ability of cetaceans to relate dynanfiorimation obtained from vision with that obtained
from echolocation. If cetaceans use echolocatiehvision to locate and track prey (and conspedifics
then we might expect them to be able to integrsienhic information obtained by these two senses.
In order to test this possibility, we investigated5-year-old female beluga®élphinapterus leucds
ability to relate information it had learned vidyakith information later received via echolocation
This beluga had learned to respond to movementmaekiced by humans, an ability that provided a
context in which to study cross-modal perceptiodyfamic events. The beluga knew many gestural
cues at the time the study began. However, theseware always given in the air, and so were |learne
and processed visually. For this study, the belugs initially trained to respond to cues produced
underwater but still visible to the animal. Fourtlése cues were subsequently presented to thgabelu
while the trainer was behind an opaque screensartde beluga could not use vision to determine the
cue. Since the cues were produced underwatebetlnga could use echolocation to ascertain what
was being requested by the trainer. The belugeeproapable of discriminating these underwater
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cues, suggesting that she was able to relate iatttwmabout actions originally obtained via viston
information obtained via echolocation. These msgulovide the first empirical demonstration of a
beluga using echolocation to process dynamic inétion first learned in a visual context.

The St. Lawrence estuary beluga: a tale of a whale
L.N. Measures (1)
(1) Fisheries and Oceans Canada, Maurice Lamontagsttirne, P.O. Box 1000, Mont-Joli, Qc,

Canada, G5H 374.
Corresponding author measuresl @dfo-mpo.gc.ca

The St. Lawrence Estuary (SLE) belu@gelphinapterus leucagopulation is currently estimated at
1000 animals, reduced to less than 15% of estin@istine population size in 1866. Population
decline is primarily due to hunting which was stegpn 1979. The population was protected in 1983.
Recent aerial surveys indicate few signs of recpv&ince 1982 mortalities of SLE beluga have been
documented and causes of mortality investigatealityin dissection of beach-cast carcasses by the
University of Montreal, St-Hyacinthe in partnershifih Fisheries and Oceans and Parks Canada.
From 1983 to 2005 over 335 mortalities have beeuohented with a mean of 14 (9 - 21) per year
which reflects effort rather than true mortaliffhe age of beluga is determined by counting the
number of growth layer groups (GLG) in longitudisalctions of teeth. The mean age of stranded SLE
beluga carcasses is 33 GLG. SLE beluga can live&¥&LG, the oldest lifespan documented for this
species. Documented causes of death include infexceind parasitic diseases (38%), unknown
(28.4%), neoplasia (14.9%), neonatal/dystocia (§,8fdauma (4.7%) and other (7.4%). Various
anomalies and degenerative lesions associatechglinave been observed as well. SLE beluga, like
many marine mammals worldwide, have various chensimataminants in their tissues but a cause and
effect link between contaminants, neoplasia orratligeases is elusive. A number of hypotheses have
been proposed to explain the failure of this popaeto recover in the absence of predators and
hunting and despite legislative, regulatory and age@ment measures to protect this threatened
population and its environment. The SLE beluganigjue in that disease appears to be playing a large
role in this population.

The elements of intragroup interactions and forms bsocial behavior in captive belugas
(Delphinapterus leucas

A.P. Nadolishnyaya (1), Y.D. Starodubtsev (1), KK8tova Svetlana (1).
(1) Department of Biology, Lomonosov Moscow State Usiiye 1/12 VVorobyovy gori, Moscow,

119992, Russia
Corresponding authoanjela88@inbox.ru

The aim of this research was to compose a systeschtiatalog of captive belugas’ group behavior
elements, analyze the identified elements in soeiationships in a group of belugas in different
situations, and to study the role of social corgtaetd intragroup relationships in the animals’
adaptation to captivity. As a result of the behawaloservations of ten belugas (5 from the White Sea
and 5 from the Pacific Ocean) in an indoor shalpmsl we identified 80 group behavior elements,
which can be used as units for analyzing sociarautions. We grouped the elements into sectiods an
subsections of a catalog. In the observed group\wehit was possible to indicate 2 functional
behavior types — integrant and antagonistic belakia quiet atmosphere almost all group behavior
elements indicated in the catalog were observelth, integrant and antagonistic behavior elements. In
stress situations the group behavior of belugasl@sssvarious and only integrant — the group of
animals were longing for integration. The reseavehconducted has shown that in a group of belugas
kept in captivity almost all forms of social behavivere shown — hierarchical, territorial, competit
cooperation and social play. It was significant thelugas’ intragroup relationships were formed not
on the basis of determined hierarchy, but waséadnild varied. This is apparently due to their high
intelligence and ability to fast and adequatelytéa environmental changes. Thus, varied social
interactions in an artificially formed community loélugas not only doesn’t block while keeping them
in a bounded water area, but also helps those &adapt to captivity and to survive stresses.
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The classification of motor behavior elements in bagas Delphinapterus leucas
Y.S. Starodubtsev (1), A.P. Nadolishnyaya (1).
(1) Department of Biology, Lomonosov Moscow State Wsitye 1/12 VVorobyovy gori, Moscow,

119992, Russia
Corresponding authoanjela88@inbox.ru

The aim of this research was to compose a systeadatiatalog of individually performed motor
behavior elements in belugas — motor actions ang positions. As a result of observing the behavior
of 10 belugas (5 from the White Sea and 5 fromReific Ocean) in an indoor shallow pool 107
elements of individual motor behavior were idetifi We divided identified elements into sections
and subsections of a catalog according to theiphaogical features, ways of performing and
probable function. The catalog we made is desigod@® open-ended, and can be filled up with the
results of future observations. This catalog candes as a «dictionary» for describing more
complicated forms of behavior. The motor behavimseyved in belugas in a shallow pool included
some elements that animals use in the wild andofotsher elements that weren’t described in their
natural habitat. On one hand, observing belugassabrt distance allows more detailed structural
organization of their movements to be seen, orother hand, their adaptation to modified habitat ca
be studied. The adjustment of animals to a bousgade conditions could lead to modification of ithei
natural motor behavior elements or to the «inventiof new ones. Studying such kind of adaptation is
necessary to understand the total range of posgatgions in this species. Information about motor
capabilities in marine mammals makes it possibleacok and predict their state, what is necessary f
providing comfortable conditions for these animalsaptivity. This information is also very imponta
for creating appropriate training techniques forimamammals’ participation in shows and for
training them as a human assistants in a worldrodegelopment.

Gestural Communication in Beluga Whales
E. Suzuki(1) , C.M. Johnson(1) & W.R. Friedman(1)
(1) University of California, San Diego

Belugas are distinctive from most cetaceans inable of fusing of their neck vertebrae, which
provides for exceptional freedom-of-movement ofrtheads. In conjunction with their relatively slow
swimming speed, these animals often make chandesaith and body orientation to an extent, and at a
pace, that are easy to detect and describe froeoviecordings. In this study, we used two
synchronized camcorders to videotape tank shanitigree female Belugas, housed at SeaWorld, San
Diego. These tapes were also synchronized withtire&l focal animal observations, taken at 10-
second intervals, which continually tracked theitpas of all three whales in a grid of 24 horizdnta
and 3 depth locations in that tank. Using the redgpositioning of the animals from this real-time
track, we examined the animals’ gestural respottsemlations of “personal space” (i.e. initiatiof
close proximity). In about 30 hours of videotape, identified over 400 examples of a “radical”
gesture involving an exaggerated flexure of thedread body, often accompanied by a change in
swimming trajectory. Preliminary evidence indicatiest these “radical” events can be directed
antagonistically toward the “violator”, or evasiyétom her. We will discuss the role that rank [gay
these events, the likelihood of vocalizations dyidmtagonistic radicals, and the possible relevafice
the attentional state (i.e. relative head orieatgtdf the third party during these interactions.
[Supported by SeaWorld, Inc. and The Hubbs-SeaWsnltlety]

Session 4- Saturday 10th March (15:00-19:30), Manag ement and Humans-
beluga Interaction

INVITED SPEAKERS

The Alaska Beluga Whale Committee - a partnershipn beluga research and
management
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Kathryn J. Frostand Willie Goodwin, Jf.

! Alaska Beluga Whale Committee, 73-4388 Pa’iahachtiKailua-Kona, HI 96740 USA,
frostlow@ptialaska.net
2 Alaska Beluga Whale Committee, Box 293, KotzehKi€9x52

The Alaska Beluga Whale Committee was formed irB18& of a desire to implement a sound
research and management program before criticajbelonservation issues arose, and thereby avoid
crisis management. ABWC founding members hopeditiate an effective cooperative management
program for beluga whales that would provide pedmm beluga hunting communities a significant
role in determining research priorities and implativgg management solutions rather than having
research and regulations generated from the outdidéke many Alaska Native resource groups, the
ABWC consists of both hunter representatives andlstate, and federal scientists. The goalsef th
ABWC are to promote and facilitate research reglice conservation, management and wise use of
belugas; identify and encourage protection of intgrdrbeluga habitat; develop a management plan;
promote hunter education; collect harvest data;eghatate others about belugas. Since its inception,
the ABWC has developed and obtained funding fdrang research program that includes genetic
stock identification, satellite tagging, aerial\geys, harvest studies, documentation of traditional
knowledge, and most recently diet studies and DdAeld mark-recapture studies. Research is guided
by questions and concerns of both hunters andtstierand funding priorities are set through
committee consensus. The ABWC has distributed regtess reporting on their activities, and
conducted three science workshops to communicatgtseof beluga research and traditional
knowledge studies to its members and others.Shafitrgditional knowledge and scientific
information has led to formulation of novel reséaquestions based on this synthesis of information.
The ABWC succeeds because its membership struicisters joint decision-making, it provides
regular opportunities for formal and informal irgetions among hunters and scientists, and it has an
organizational culture of open communication aadsparency.

Canadian research on beluga whales for populationroemanagement and conservatiaon
Pierre R. Richard (1)

(1)Program Lead Marine Mammal Research. Arctic AguResearch Division, Central & Arctic

Region.Fisheries and Oceans Canada . 501 Unive@igscent, Winnipeg, Manitoba, R3T

2N6.Government of Canada. Telf: 204 983 5130 |[ifisis 204 984-2403
Corresponding authoRichardP @dfo-mpo.gc.ca

Most Canadian research on beluga whales in th@tagears has focused on question of status, hunt
co-management and habitat conservation. In tipsipé propose to review some of the questions that
are studied in Canadian beluga populations witheetsto beluga ecology, aboriginal hunt
management, beluga habitat management in relatibaorhan activities, and beluga conservation in
general. | will then review areas where captivieige research has helped to enhance our knowledge
of wild beluga populations and answered some questbout them. Finally, | will propose some
other areas of captive research that could aldeel@ul in that respect.

ORAL PRESENTATIONS

An Integrated Approach towards Development of Belug Watching Management in
Churchill, Manitoba, Canada

C.D. Malcolm (1) and P.A. Hall (2).

(1) Brandon University, Department of Geography, 288a1St., Brandon, Manitoba, R7A 6A9,
Canada,

(2) Fisheries and Oceans Canada, Central & Arctic Ragb01 University Crescent, Winnipeg,
Manitoba, R3T 2N6, Canada

Corresponding authomalcolmc@brandonu.ca

Fisheries and Oceans Canada (DFO) is proposingéma the current Marine Mammal Regulations in
the near future to include marine mammal viewingplle consultations regarding suggested
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amendments are in progress. On a national scal@rtposal suggests broad regulations designed to
guide marine mammal viewing activities common taedions. On a regional scale, the proposal
includes a provision to establish guidelines faaarand species that deserve special considerition.
Churchill, Manitoba, Canada, located at the mofittne® Churchill River on Hudson Bay, a summering
population of belugadelphinapterus leucass the subject of whale watching activities. B
watching in Churchill is conducted within the rivestuary, often in shallow waters, and belugas
consistently approach vessels. There is curremtlyat of voluntary viewing guidelines. Information
was collected in 2005 and 2006 to facilitate aegréted approach to developing recommendations for
beluga watching activities in Churchill. Our metbadcluded: (1) consultations with local whale-
watch operators, (2) mapping areas of beluga waddinitensity, and (3) observation of beluga
behaviour in proximity to, and in absence of, miaid whale watching vessels. Resident operator
concerns included minimum approach distances, vepseation, implications of licensing, and beluga
habitat use in 2005. Belugas appeared to be attaotwhale watching vessels, and interacted with
vessels a large proportion of the time when wigsrm. Juvenile groups showed a high propensity to
approach whale watching vessels, while adult graliggsiot; groups with calves showed no trend in
this regard. We make recommendations for regiorsgdicific minimum approach distances, vessel
speeds, beluga viewing zones, and identify togic$urther research applicable to an adaptive
management program.

Co-Management of Beluga Whales in Canada’s Westerrctic
Kotokak, M.
Canada/Inuvialuit Fisheries Joint Management Cortemit# 204 - 107 Mackenzie Road, PO Box

2120, Inuvik, NWT, Canada X0E 0TO
Corresponding authorfjmc@jointsec.nt.ca

For more than 500 years, the Inuvialuit of Canatléé&stern Arctic have harvested beluga whales in
the Mackenzie Delta estuary and near shore BeaB&at and they continue to do so today. With the
ratification of The Western Arctic Claim (Inuviatdtinal Agreement) in 1984, the fish and marine
mammal resources, including beluga whales, of tlgisluit Settlement Region (ISR) have been
managed cooperatively by the Canada/Inuvialuitdtigls Joint Management Committee (FIMC) with
its partners the six Hunters’ and Trappers’ Coneeittof the ISR, the Inuvialuit Game Council (IGC)
and Fisheries and Oceans Canada (DFO). The estaelig of the FIMC has led to significant changes
in the management of beluga in the ISR especia#hyiricorporation of Traditional Ecological
Knowledge (TEK) in all aspects of decision-makirig.1991 the FIMC, the DFO, the HTC’s and the
IGC jointly developed the Beaufort Sea Beluga Mamagnt Plan in order to ensure responsible and
effective long-term management of beluga by theilluit and DFO. The plan outlines the goals of
beluga management; sustainable harvests; consenaaid protection guidelines; tourism activities, a
they relate to interaction with beluga and belugatimg; by-laws and regulations; and supporting
programs including monitoring, research, educatiod public awareness. The plan serves as an
ongoing example of adaptive management and is stggpby an annual harvest-monitoring program
that provides data for researchers and assists#saing the needs of resource users in ISR
communities. The goals and objectives of the planthe foundation of the ongoing development of
the soon to be established Tarium Niryutait MaPmnetected Area under Canada’s Oceans Act, a
process initiated in 1999.

POSTER PRESENTATIONS (POSTER SESSION II)

Report and Chronology of a Sanctioned, Humane Hanat of Beluga Whales
(Delphinapterus leucasin a Savsaat in the Canadian Beaufort Sea.

Kotokak(1), M. and Bill(1), K.
(1)Canada/lnuvialuit Fisheries Joint Management @attee, # 204 - 107 Mackenzie Road, PO Box

2120, Inuvik, NWT, Canada XOE 0TO,
Corresponding authoffmc@jointsec.nt.ca

The Eastern Beaufort Sea beluga stdaaédphinapterus leucadgpopulation >32000) winters in the
Bering Sea between Alaska and Russia, migratesreggting along the northern Alaskan coast and

26



spends June to August in the Canadian Beauforb&8eae migrating west in the fall back to the

Bering Sea. This is a healthy population and thevibluit of Canada’s Western Arctic continue to
harvest beluga for subsistence purposes (appr@addually) as they have for many generations. The
beluga are managed cooperatively by the Fishevias Mlanagement Committee, Fisheries and
Oceans Canada and community Hunters’ and Trap@ersimittees. In early August 2006 community
members reported a large number of beluga whalas area where whales have become trapped in
Husky Lakes in the past following ice formationgorio their migration to the Bering Sea.
Entrapments of whales in open water surroundeddytérmed “savsaats”, occur frequently in the
Arctic with concomitant media attention usually fisting on the expressed desire of many of the public
for action to be taken, to somehow “rescue” thelegdn this case the three agencies unanimously
decided that the situation would be monitored bygakic aerial surveillance flights, and that there
would be no attempts to chase or remove the wiiadesthe area, break ice or feed the whales for
reasons of safety, practicality and uncertaintyardig the outcome of such attempts /interventidhs.
whales were to become trapped a humane harvegtlarmsed. Coordinated survey, harvest and
sampling, and communication plans were develogedumber of whales did become trapped and the
humane harvest of 37 whales was successfully caatpkey the end of November 2006, with
coordinated scientific data collection and subsatidestribution of food to the communities.
Considerable local and national media attentionlted but with some minor exceptions,
commentaries were generally neutral or positive.

From scientific advice to management action: Regial management of the West
Greenland wintering stock of beluga.

Daniel G. Pike (1)

(1) North Atlantic Marine Mammal Commission
Corresponding authobPaniel.pike@nammco.no

Beluga occur off West Greenland only during theteipand apparently summer in the High Arctic
archipelago of Canada. Harvests ranged from 6@0@oduring the 1990’s but have decreased
substantially since that time. A series of aenia/sys flown between 1981 and 1999 demonstrated a
substantial decline in the numbers of beluga owaering off West Greenland, and population
modeling suggests that the stock is seriously deglé\s the stock is shared between Canada and
Greenland, management advice is provided by tha@EGreenland Joint Commission on the
Conservation and Management of Narwhal and BeldG&!B). Since 2000 the Scientific Committee
of the North Atlantic Marine Mammal Commission (NAMO) has worked jointly with the JCNB to
provide the best available scientific advice. Sakstiworking groups, including experts from Canada
Greenland and several other countries, have métamtasions since 1999 to develop this advice, and
have concluded that the West Greenland stock istaatially depleted and that delay in reducing the
catch (including struck and lost animals) to alQ@ animals per year will result in further popidat
decline and will further delay stock recovery. Tadvice has been provided to managers showing
various management options and their probabilit;meéting the objective of halting the decline in
numbers of beluga off West Greenland. In 2004, deelyuotas were introduced in Greenland for the
first time. Quotas remain above the scientificalgommended levels, however, and substantial
disagreement between scientists, managers andrunté¢he status of the stock remains. Further work
is required to bridge the gap between scientifidi@land management action.

Co-management of beluga whales: The Inuit perspeet.

M. Tyrrell (1)

(1) Scott Polar Research Institute, University afhridge.
Corresponding authomt443@cam.ac.uk

In Nunavik, northern Quebec, the management ofgaelvhale populations has been ongoing for some
time. From the perspective of Inuit subsistenceténsnthese management plans entail restrictive
hunting quotas, open and closed hunting seasodsa egguirement to report and/or document all
beluga whales that have been harvested. Since 20@2 the hunting quota was more than halved in
all Nunavik communities, Inuit anger has been grmyis hunters feel excluded from the decision-
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making process. Since that time, Inuit in Nunawakdé consistently and publicly flouted hunting laws,
by far exceeding the set quotas, and making n@tettheir contempt for the management plan.
Despite the claim that beluga populations arounda\ik are co-managed (i.e. managed by a board
comprising both Inuit and southern managers, basdibth local and scientific knowledge), Inuit
hunters feel excluded from the research and managtepnocess. An examination of why Inuit feel
management is more a form of co-optation than @rain, can lead us to a more open dialogue
between Inuit hunters and management. Inuit in Nikrere also contemptuous of the scientific
methods underlying the management plans. Not artllye rigour of the science questioned, some of
the methods employed are deemed disrespectful atewhThe distinction between whales as natural
resources, on the one hand, and as sentient inhgbitf a shared social space, on the other, preéd
key to understanding the conflicts that have arisedunavik. In exploring the ideological and cull
issues surrounding the research and managemeatugfebwhales, we can begin to build on the
interstices where Inuit and southern knowledgemegi meet and speak to each other. A comparison
with the more successful co-management of polarsieaneighbouring Nunavut can provide lessons
from other regions of the Arctic.
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