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

INVITED SPEAKERS 
 

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

 
Robert Suydam (1) 

 
(1) North Slope Borough Department of Wildlife Management, Box 69, Barrow, AK  99723  USA 
Corresponding author: Robert.Suydam@north-slope.org 
 
Field biologists, veterinarians, and those working in husbandry do not always agree.  Not surprisingly, 
people from these various fields often have different priorities, backgrounds, and training.  Often 
biologists are interested in gathering data that are helpful for managing consumptive uses or for 
conservation.  Veterinarians might be interested in health of an individual animal or a population.  
Those working in husbandry are interested in keeping healthy animals in captivity.  This international 
beluga workshop is an opportunity to bridge gaps across disciplines, perspectives and interests for the 
conservation of beluga whales (Delphinapterus leucas).  
Beluga whales are found across the Arctic and some parts of the subarctic.  They are well adapted for 
living close to ice but may not necessarily be ice dependent.  These animals provide an important 
subsistence resource for Inuit hunters.  Furthermore, the white color of belugas and their vocal 
repertoire and facial expressions captivate the public, especially when on display in aquaria.  
Because belugas are mostly limited to Arctic areas, dramatic changes in the Arctic sea ice and 
ecosystem may lead to increased pressures on beluga populations.  Prey populations may decline or 
whales may be subjected to new diseases.  In addition to global warming, other human activities are 
also increasing in the Arctic, such as oil and gas exploration and development, international shipping, 
mining, tourism, hunting, and commercial fishing.  These activities could lead to greater exposure of 
whales to contaminants and noise or direct mortality.  The dramatic changes in the Arctic and 
conservation concerns provide an opportunity for conservation through collaboration of biologists, 
veterinarians, aquaria personnel, subsistence hunters, conservationists, and educators.  
Enhancing communication and collaboration among those working on wild and captive animals can 
result in a better understanding of many aspects of the biology of beluga whales including growth, 
aging, reproduction, health, physiology, and hearing.  Wild belugas enable the collection of fresh 
tissues from many animals, while captive animals provide a long-term understanding of individual 
animals.  Beluga scientists can use their different disciplines, perspectives, and interests to examine 
these two sets of information to enhance the conservation of wild belugas in rapidly changing habitats, 
the husbandry of captive animals, and education of the public about belugas and the Arctic.  
 

Acoustic behavior, physiology, and health of the white whale, Delphinapterus leucas.   
 

Sam H. Ridgway (1) 
 
(1) University of California,  School of Medicine and Navy Marine Mammal Program, San Diego, CA, 
USA 
Corresponding author: ridgway@spawar.navy.mil  
 
The white whale or beluga Delphinapterus leucas (Superfamily Delphinoidea, Family Monodontidae) 
is one of the most amiable, vocal, cooperative animals maintained in marine exhibits.  Unlike the more 
familiar bottlenose dolphins that are represented by sufficient breeding groups to sustain an exhibit 
population, white whales are not so numerous in marine collections and their breeding has been limited 
(reproduction will be discussed by other speakers).  In the wild, white whales have an unusual 
migration pattern that puts them off shore in or around cold Arctic pack ice in winter and then in warm 
estuaries or river mouths in summer where they may be easily collected.   Earlier called “sea canaries” 
because they are among the most sonically active of all whales, white whales whistle, squeal, roar, 
growl and click.  In addition to the almost constant clicking they employ in echolocation, beluga 
sounds have also been described as whistling, “mewing, chirping, yelping, squealing, snorting, or 
clucking.”  Sir William Parry in 1921 after a trip into the Northwest Passage described the sounds as “a 
shrill ringing sound not unlike that of musical glasses played badly.”  Schevill and Lawrence were the 
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first to record white whales in the 1940s and described their sounds as whistles, squeals or clucking and 
also humanoid sounds “like children playing in the distance.”  I will discuss beluga acoustics from 
three points of view: 1. I will describe how the sounds are made in the nasal system.  (The whales 
pressurize the nasal cavities and blow air past nasal membranes into nasal sacs.)  2.  Acoustic responses 
by the trained whale to sensory stimuli (animal is trained to respond to sound A by whistling and to 
sound B by pulsing).  Such work may inform acoustic research such as sound playback experiments in 
the wild.  3. Dividing the acoustic response time into neural time (when did the whale decide upon a 
response) and movement time (how long did it take for the whale to make the sound once the decision 
is made). Perhaps cold adaptation explains why belugas have a lower core body temperature and 
metabolism than Delphinidae resulting in comparatively slower responses. Pollution also involves 
acoustic behavior.  Human generated sound from industrial or military activity in the Arctic habitat of 
the white whale may be regarded as pollution.  Mitigation of the impact of human generated sound 
requires knowledge of the animal’s hearing and how their hearing may be impacted by noise.  Since 
white whales are often inside pack ice, survival in such regions may depend on good diving and breath 
holding capabilities.    Escape from predators such as the polar bear or killer whale and swimming 
under ice to reach new breathing holes would be aided by good diving abilities.  Also, foraging on 
bottom fauna as belugas are known to do would be supported by extended diving abilities. Trained 
adult whales appear quite comfortable in remaining underwater for 10 or 12 minutes and dives as long 
as 18 minutes were recorded in my experiments although I suspect maximum dive time is somewhat 
longer.   Maximum depth of dives reached in our oldest trained animal, an adult female, was 647 m.  
She descended at an average speed of about 2.0 m/sec and ascended slightly faster at 2.25 m/sec.  Our 
diving whales had blood volumes of about 12% of body weight, 50% larger than most terrestrial 
mammals.  The hematocrit or packed red blood cell volume was around 52 % and hemoglobin level 
was over 20 g/100 ml giving the white whale a very high blood oxygen carrying capacity.    

 
ORAL PRESENTATIONS 

 
Molecular Genetic approaches to understanding how beluga whales will respond to a 

changing world 
 

G. O’Corry-Crowe (1) 
 

(1) Southwest Fisheries Science Center, La Jolla Ca, 92037, USA 
Corresponding author: Greg.O'Corry-Crowe@noaa.gov 
 
There is mounting concern as to how arctic marine mammals like the beluga whale will respond to 
climate change and the associated increases in human activities in this region. Small, isolated 
populations at the southern extent of the species range are believed to be especially vulnerable as 
inbreeding and loss of genetic diversity might affect individual fitness and population viability in a 
changing environment. Molecular genetics is a powerful tool in assessing viability and measuring 
response at the individual and population levels. ‘Ancient DNA’ and modern genomics technology can 
be used to investigate patterns of genetic diversity in multiple loci at several points in a population’s 
history, and determine whether there has been a loss in neutral and adaptive polymorphism over time, 
and if so at what cost to the population’s viability. Selectively neutral or near-neutral markers (e.g., 
mtDNA and microsatellites) have been used successfully to reconstruct population histories and resolve 
contemporary dispersal and breeding patterns in beluga whales. Genetic research must now focus on 
identifying which fitness traits (e.g. reproductive success, survival) are under genetic control. Further, 
efforts should be made to identify genes directly related to fitness, for example, genes central to the 
immune response (e.g., MHC), where loss of variation could reduce individual viability and survival. 
Coordinated research on wild and captive populations, is necessary to disentangle the genetic from 
environmental influences on individual and population response. Through the monitoring of known 
pedigrees we can identify inherited traits, map genes and potentially measure gene expression. Such 
insights will lead to more realistic models of population response to climate change, and thus ultimately 
to more effective management strategies. 
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Post Mortem Findings of Hunter Harvested Beluga Whales in the Western Arctic 2004 
and 2005: Possible Sentinels of Ecosystem Change and Subsistence Community Health  

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

 
(1) Animal Health Center, Abbotsford, BC, V3G 2M3;  
(2) Department of Fisheries and Oceans Canada, 501 University Crescent, Winnipeg, Manitoba, R3T 
2N6, Canada 
(3) Animal Diseases Research Institute, 3851 Fallowfield Rd, Nepean, Ontario K2H 8P9, Canada  
(4) Alaska Veterinary Pathology Services, 23834 The Clearing Drive, Eagle River, Alaska, 99577, 
United States 
(5) Mote Marine Laboratory 1600 Ken Thompson Parkway, Sarasota, Florida, 34236, United States 
Corresponding author: Stephen.Raverty@gov.bc.ca 
 
Beluga whales (Delphinapterus leucas) are intimately involved in the folklore and natural history of the 
Inuvialuit and Canadian federal legislation affords an inalienable right to these people to hunt marine 
mammals for consumption.  To characterize the health status of belugas harvested in the western arctic, 
comprehensive post mortem exams, tissue collection, and diagnostic analyses were undertaken in 2004 
and 2005. Prime morphologic diagnoses included enteritis, lymphadenitis, splenic hemosiderosis, 
interstitial pneumonia, thyroid adenomatous hyperplasia, adrenal cortical cysts and multisystemic 
parasitism.  On review of the literature, similar lesions have been recognized in beluga from Hudson’s 
Bay, Manitoba and St Lawrence River, Quebec.  However, in contrast to the western arctic belugas, 
approximately 20 percent of those animals that strand in the St Lawrence have been diagnosed with 
cancer. There are four major groups of beluga whales within arctic Canada and the contribution of 
these disease processes to the status of regional population levels is unknown.  Because these animals 
are relatively long lived, occupy a range of habitats, are high within the trophic chain, consume similar 
prey species to humans, and comprise part of a subsistence harvest, beluga may be excellent sentinels 
to ecosystem change and Inuvialuit community 

 
Geographic clustering of cancer in the St. Lawrence Estuary beluga population 

 
S. Lair (1),  D. Martineau (1) and P. Béland (2). 

 
(1) Canadian Cooperative Wildlife Health Centre / Centre québécois sur la santé des animaux 
sauvages, Faculté de médecine vétérinaire, Université de Montréal, Saint-Hyacinthe, Québec Canada 
(2) St. Lawrence National Institute of Ecotoxicology, 5040 Mentana. Montreal, Québec, H2J 3C3, 
Canada 
Corresponding author: : stephane.lair@umontreal.ca 
 
A total of 31 cancers (malignant neoplasms) were diagnosed in 28 of the 126 adult (>7yr) beluga 
whales examined (mean estimated age [range] = 21 [11 – 30]yr) as part of a comprehensive 
surveillance program of the St. Lawrence Estuary population over the last 2 decades. This prevalence at 
death of malignant neoplasms in adult animals (>7yr) was therefore 20%, which represent a minimum 
figure since occurrences of malignancies could have been missed due to the advanced decomposition of 
some of the carcasses examined. This rate is about ten times higher than that reported for any other 
population of cetacean and is similar to that of humans. Eighteen types of cancers have been diagnosed. 
Gastro-intestinal adenocarcinomas were the most prevalent (11 cases e.g. 8.7% of adult belugas). Three 
cases of malignancies were also observed in tissues closely associated with the gastro-intestinal tract 
(one salivary gland adenocarcinoma, one bile duct carcinoma and one hepatocellular carcinoma). 
Mammary gland carcinomas and ovarian malignancies affected 4 and 3 females respectively. Direct 
exposure to carcinogenic compounds (such as PAHs) for decades, which has been shown to occur in St. 
Lawrence beluga whales, is proposed as one of the possible risk factors for the observed cluster of 
gastro-intestinal cancers. Even if this hypothesis is still the subject of debates and might never be fully 
demonstrated, the diffusion of the findings generated by this comprehensive pathology program has 
significantly contributed to increasing the awareness of both the scientific community and the general 
public toward the potential effects of industrial activities on the health of this species. This has had 
positive impacts on the development of environmental policies that have contributed to the 
conservation of this high-profile species and its unique ecosystem, the St. Lawrence Estuary.  
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POSTER PRESENTATIONS (POSTER SESSION I) 
 

Preliminary results of the White Sea beluga (Delphinapterus leucas Pall.) Aerial survey 
(2005, 2006)  

 
D.M. Glazov (1), V.I. Chernook (2), A.N. Boltunov (3), L.M. Mukhametov (1,4), O. V. Shpak (4) and 

E.A. Nazarenko (1). 
 

(1) SeaWorld and Busch Gardens Reproductive Research Center, Busch Entertainment Corporation, 
San Diego CA, USA. 
(2) Centre for Advanced Technologies in Animal Genetics and Reproduction, Faculty of Veterinary 
Science, University of Sydney, NSW, Australia. 
(3) All-Russian Research Institute for Nature Protection, Znamenskoe-Sadki, Moscow, 117628, Russia 
(4) Utrish Dolphinarium, Ltd., 33, Leninsky Prospekt, Moscow, 119071, Russia 
Corresponding author:  dglazov@yandex.ru 
 
Based on previous studies, we defined sufficient effort for counting belugas over The White Sea. For 
the first time, the method of line transects (47 in 2005 and 41 in 2006) was applied for 5 study regions 
the sea was divided on. Surveys were conducted in the middle of July in 2005 and 2006. We flew at the 
altitude of as high as 700 m in order to minimize disturbance of belugas. The following instrumental 
support was used for the survey: inclinometers, the synchronized computer record of the observers’ 
audio comments and navigation data, simultaneous aimed photography. Photos were used for 
documenting counted belugas and as a correction factor for visual observers’ estimates. Two statistical 
packages were applied to estimate the number of the white whales in the White Sea: Distance 4.1 and 
DISTAR program (Chelintsev's method). In 2005 the effective search covered 17929 km², or 66 % of 
the total sea surface area. A total of 1639 belugas was observed, from which on the line transects - 853 
individuals. Only the latter (52 %) were used for the future statistical analysis.  The minimum average 
estimate of belugas without using any correction factors was 7010 individuals (95% Confidence 
Interval 5224-9407, Distance 4.1), and 7464 individuals (95% Confidence Interval 5352-10137, 
DISTAR). 845 (52%) belugas were documented by photo-camera. In 2006, a total of 1559 white 
whales were visually observed, only 616 (40%) - on the line transects. The 2006 data have not been 
statistically processed yet, but the fewer animals seen on the transects in 2006 anticipate the lower 
minimum average estimate than in 2005. Besides aimed shooting, this year we used 4 steadily mounted 
cameras, which fired simultaneously being operated by visual observers. Although we don’t have the 
results of photography ready yet, we expect to have more than 80% belugas photographed.  
 

Cook Inlet Beluga Population:  Failure to Thrive? 
 

R. Hobbs (1), K. Goetz (1), C. Sims(1), K. Shelden (1), D. Rugh (1) and D. Herman (2). 
 
(1) National Marine Mammal Laboratory, Alaska Fisheries Science Center,National Marine Fisheries 
Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way, NE Seattle, WA  
98115-6349   USA   Hobbs Phone: (206)526-6278    Fax: (206)526-6615 e-mail rod.hobbs@noaa.gov 
(2) NOAA Fisheries, Northwest Fisheries Science Center, 2725 Montlake Boulevard East, Seattle, WA 
98112, USA. 
Corresponding author: : rod.hobbs@noaa.gov 
 
Between 1994 and 1998, annual abundance estimates of belugas in Cook Inlet indicated a decline of 
nearly 50% (dropping from 653 to 347 whales).  During this period, subsistence harvest averaged 70 
beluga per year, which explained the decline.  However, after 1998 the harvest has been limited to 1 or 
2 per year, yet the population has not increased.  In fact, the abundance in 2005 (278 belugas) suggests 
that the population may be declining.  Research has included annual aerial surveys for abundance and 
distribution, habitat analysis, calf/juvenile/adult ratios, diet analysis, movements and dive behavior 
studies, and population modeling studies.  Results from all of these projects, when taken together, 
indicate a population that capitalizes on feeding opportunities of anadromous fish runs primarily during 
summer months.  However, it remains unclear as to what extent these belugas are dependent on 
temporal fish runs for population growth and recovery, and how much the fish runs have been impacted 
by recreational and commercial fisheries.  Other risk factors such as disease, pollution, parasite loads, 
killer whale predation, and development may also be impacting this population.  Research on risk 
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factors is constrained by funding, access to animals, and limitations of research permits.  We present 
here a review of recent research and discuss future research needs and interests, including studying 
comparable wild populations and captive animals.  
 

Using Advanced Techniques to Determine Age Categories of Belugas 
 

C.L. Sims (1), R.C. Hobbs (1), K.T. Goetz (1) and D.J. Rugh (1). 
 

(1) NMML, AFSC, NOAA Fisheries 7600 Sand Point Way, NE Seattle, WA  98115-6349   USA 
Phone: (206)526-4101    Fax: (206)526-6615     
Corresponding author: : christy.sims@noaa.gov 
 
The small, isolated stock of belugas in Cook Inlet, Alaska, is a high priority management concern. 
Fundamental to this management is an understanding of age structure as an indication of reproduction 
and potential for growth. Techniques have been developed to document the proportion of calves and 
juveniles relative to adults. The small, dark beluga calves and intermediate-sized, gray juveniles are 
easily distinguishable from large, white adults. Aerial video and photographic techniques have been 
tested to collect the necessary data for beluga in the nearly opaque waters of Cook Inlet. Digital 
photographs or video recordings have been collected since 2003 to: record white (adult) vs gray 
(juvenile) vs black (calf) belugas. A paired system of a digital still camera and a digital video camera 
was used from June 2003 to August 2005, was replaced with a pair of High-definition (HD) video 
cameras in May 2006. In each case, a zoomed-in image or recording was collected to detect calves, 
while a wider view video was recorded to assess the entire group of beluga.  Zoomed images or video 
were reviewed for quality and studied for counts of white vs gray vs dark whales. Although the HD 
video provided a lower resolution view compared to the digital still camera, the HD video allowed for a 
larger sample area.  A computer program expedites the search for whales in the video providing 
technicians a convenient method to follow individual whales from frame to frame and catalog size and 
coloration. Results indicate that either camera setup can adequately sample a beluga population for age 
structure information.   
 

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

 
INVITED SPEAKERS 

 
Understanding reproductive physiology and development of Assisted Reproductive 

Technology (ART) in Beluga, Delphinapterus leucas: Contributions of captive and wild 
animal research. 

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

 
(1)SeaWorld and Busch Gardens Reproductive Research Center,2595 Ingraham Rd, San Diego, CA 
92109 
(2)Centre for Advanced Technologies in Animal Genetics and Reproduction, Faculty of Veterinary 
Science, University of Sydney, NSW 2006, Australia 
Corresponding author: Todd.Robeck@SeaWorld.com  
 
Currently, reproductive management of the North American captive beluga involves cooperative 
breeding exchanges between nine institutions. Development of assisted reproductive technology 
(ART), in particular sperm preservation and artificial insemination (AI), would provide an alternate 
mechanism for managing and exchanging genetics at regional and global levels. However, 
advancement of ART is reliant on the systematic acquisition of information concerning basic 
reproductive biology.  Captive and wild animal research with beluga has provided complimentary 
opportunities for understanding this biology.  Subsistence hunting of beluga provides a unique 
opportunity to develop post-mortem gamete rescue techniques that can be applied to captive cetaceans.  
Post-mortem reproductive material can also provide information on unique anatomical features and 
important baseline data on seasonality and spermatogenesis. Such basic reproductive parameters can be 
monitored over time to build on comparisons of captive and wild populations. Longitudinal monitoring 
in situ can also be used to detect changes in reproductive parameters which may reflect effects of the 
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ever-changing wild environment on reproductive physiology. Additionally, in contrast to the scarce 
availability of gametes for research in a captive setting, high numbers of spermatozoa and oocytes that 
can be collected from wild animals are an invaluable resource for the development of gamete 
preservation, in vitro fertilization, embryo culture and embryo cryopreservation techniques. These 
technologies, when combined with embryo transfer, have the potential to form a novel method for 
genetic infusion into captive populations.  Simultaneous research directed toward ART development 
with captive animals has identified unique characteristics of beluga reproduction compared to other 
cetaceans.  Endocrinological studies combined with ultrasonic ovarian examinations have revealed 
evidence of facilitative induced ovulation.  In addition, timing of important physiological events have 
been defined including LH surge to ovulation, as well as methods for oestrus synchronization and 
ovulation induction.  
 

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

 
Joseph R. Geraci,  

Aquatic Health Sciences, U.S.A 
Corresponding author: jrgeraci@sbcglobal.net  
 
This presentation attempts to summarize what we know about the health of beluga, Delphinapterus 
leucas, or white whales, what we would like to know, and what steps we need to take to gain that 
knowledge. Information on health comes from two sources. Whales in the wild offer a glimpse, one 
snapshot at a time, of the kinds of illnesses they face, with few insights on the cause or chronology of 
events, or how the animal dealt with them. For that kind of information, we rely on whales in 
Oceanariums and research facilities, where an animal can by monitored routinely during health and 
throughout the course of a disease. In general terms, beluga in the wild live in constant balance with a 
variety of protozoan and metazoan parasites. The balance depends on the interaction between the health 
of the whale, the type and abundance of the parasite, and its location within the host. Some helminths, 
like lung worms and Crassicauda spp., are inherently destructive and leave little margin for the animal 
to cope. Most benefit from mutual survival, becoming a health risk only when the host defenses are 
weakened. Every beluga habitat contains microbes in the form of viruses, bacteria and fungi that either 
inherently or opportunistically cause disease. Some are habitat-specific to which an animal that is 
routinely exposed remains more or less immune. Others are novel or newly introduced species to which 
a whale that had no previous exposure would be immunologically naïve and therefore put to greater 
risk. A cetacean morbillivirus would be particularly intimidating. Such organisms might be imported 
by birds or other animals moving into or transiting the area, or carried in ship ballast water, or by 
airborne droplets. Consistent with the capacity of the immune system in mammals generally, a very 
young or very old beluga would be especially vulnerable. Environmental contaminants, though their 
precise effects might be debatable, can only be harmful.  
The paper discusses how beluga cope with these external threats and what happens when some of these 
mechanisms are overpowered or break down. It also examines alternative ways to learn about their 
health conditions, with the ultimate view of understanding health in a more global context, for example 
how beluga may respond to the steady warming of their Arctic environment.  
The future of beluga does not depend on answers to these questions. But addressing them will help 
identify, prioritize and direct our efforts where they are expected to do the most good, and help identify 
areas where we can exert some control. To ensure up to date progress, a steady flow of data are 
required from wild and captive whales, and a reliable forum for translating this knowledge into 
programs and actions that protect their health.  
 

ORAL PRESENTATIONS 
 

Semen collection, characterization and preservation in a beluga (Delphinapterus leucas) 
 

J. K. O'Brien (1,2) and T. R. Robeck (1) 
 
(1) SeaWorld and Busch Gardens Reproductive Research Center, Busch Entertainment Corporation, 
San Diego CA, USA. 
(2) Centre for Advanced Technologies in Animal Genetics and Reproduction, Faculty of Veterinary 
Science, University of Sydney, NSW, Australia. 
Corresponding author: : justineo@vetsci.usyd.edu.au  
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Research was conducted to facilitate a greater understanding of male reproductive physiology and 
develop short- and long-term sperm preservation methods in the beluga (Delphinapterus leucus) for 
genome resource banking and use in artificial insemination (AI). Operant conditioning and a modified 
artificial vagina enabled routine collection of non-contaminated semen on a voluntary basis from an 
adult male. Ejaculate parameters and semen production were characterized during the 21 month study 
(n=123 ejaculates). In Study 1, the effects of storage temperature (21°C, 5°C), hyaluronic acid (HA) 
and antioxidants on in vitro characteristics of liquid-stored spermatozoa were examined. Sperm 
characteristics (progressive motility, viability and acrosome integrity) were improved (P<0.05) when 
semen was stored at 5°C compared to 21°C. Sperm agglutination was absent only when HA was 
included in the storage diluent. In Study 2, examining the effects of freeze-thawing using varying 
concentrations of the cryoprotectants glycerol (1% and 3%, v/v) and trehalose (91mM and 182mM) on 
sperm characteristics, samples cryopreserved in trehalose exhibited improved (P<0.05) in vitro 
parameters compared to their glycerol-treated counterparts. In Study 3, compared to a straw method, 
directional freezing resulted in enhanced in vitro sperm characteristics (P<0.05). In summary, minimal 
loss of in vitro sperm quality after storage indicates that chilled semen has potential for use in AI when 
females are inseminated within 24 h of semen collection. Beluga sperm from the male in this study and 
from additional males (unpublished data on post-mortem samples) were found to be highly sensitive to 
the freeze-thaw process. However, systematic development of a beluga-specific cryodiluent and use of 
directional freezing technology resulted in cryopreserved sperm exhibiting adequate post-thaw quality 
for use in AI. 
Acknowledgments: This research was supported by SeaWorld Corporation. We thank the Wild Artic 
staff at SeaWorld California, in particular Mitzi Graack and Nicole Grovhoug, for the training and 
collection of beluga semen that made this research possible. Staff at the Animal Care Lab (SeaWorld 
California) and Karen Steinman are thanked for technical assistance. 
 

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

 
A.M. Shestopalov (1), A.Y. Alekseev (1), E.I. Rozanova (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 Biotechnology “Vector” Rospotrebnadzor, Koltsovo 
Novosibirsk region, Russia. 
(2)  JSC “Utrish Dolphimarium”, Moscow, Russia. 
Corresponding author: al-alexok@ngs.ru  
  
The present research reports serologic evidence of some significant marine mammal pathogens 
circulating in a population of the Bering sea Beluga (white whale, Delphinapterus leucas Pallas, 1776) 
and in the Black sea Bottle-nosed dolphin (Tursiops truncatus ponticus Barabasch-Nikiforov, 1940).   
Morbilliviruses are known to cause epizootics in a number of phocid and cetacea species while 
brucellosis and toxoplasmosis are known to affect reproductive function in infected animals. We tested 
93 serum samples from beluga and 55 serum samples from bottle-nosed dolphin collected in 2003-
2005. The samples were analyzed for the presence of binding antibodies to all three pathogens using 
enzyme linked immunoassay (ELISA) technology. 
More positive samples were detected from bottle-nosed dolphins, 1,55 - 2,96 times more then from 
belugas. Antibodies to brucellosis were detected from many animals (17,2% among surveyed belugas 
and 50,9% among surveyed bottle-nosed dolphins) and were the most common. 
Only one fifth of bottle-nosed dolphins had no antibodies to investigated pathogens. And, more than 
half (58,1 %) of belugas had not antibodies to investigated pathogens.  
Conclusions: 
The antibodies to toxoplasmosis, morbilliviruses and brucellosis were detected at belugas the Bering 
Sea belugas and the Black sea Bottle-nosed dolphin. It shows the circulation of pathogens in researched 
populations. Besides the bigger percent of animals which had antibodies to the foresaid pathogens was 
found in the Black sea Bottle-nosed dolphin population. It is supposed to be caused by the ecologic 
situation, which is much worse in the Black sea region.    
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Beluga Health Research:  Bridging the Gap between the Field and the Laboratory 
 

T. Romano (1) 
 

(1) Mystic Aquarium & Institute for Exploration 
Corresponding author: tromano@mysticaquarium.org  
 
There is knowledge to be gained on beluga health by conducting both field and laboratory research on 
wild belugas and those maintained under human care.  Controlled experiments conducted on captive 
animals provide information towards the health and conservation of belugas in the wild, while research 
on wild belugas provides insight on better husbandry for animals maintained under human care.  
Through biological samples harvested from subsistence hunted belugas information has been gained on 
their natural history, reproduction and health status.  Pioneering efforts included the development of 
tools and protocols to characterize and assess the cetacean immune system, the primary defense 
mechanism against illness and disease.  These cellular and molecular tools have been used on belugas 
in captivity to monitor and assess health and could be used to assess health in live capture-release 
studies.  Moreover, these tools enable us to understand the impact of various challenges on belugas 
maintained in captivity such as exposure to loud sound, transport, veterinary procedures or human 
interaction.  In turn, results from these studies reveal information applicable to stressors and health in 
the wild.  In line with research is the importance of public outreach and education.  Facilities such as 
Mystic Aquarium play an important role in informing and educating the public on belugas, their current 
status in the wild and the importance of conducting research.  With one of the largest beluga exhibits in 
North America and 750,000 visitors per year, Mystic serves as an educational and outreach resource.  
Future plans at Mystic include a component on the native people of the arctic and their culture.  Current 
issues such as global warming will be brought to the forefront reinforcing the importance of 
conservation of these animals in the wild.  Moving forward there is a solid bridge and synergy to be 
gained in beluga research in the field and the aquarium setting. 
 

First success of Beluga Whale (Delphinapterus leucas) reproduction in Japan 
 
Yuichiro Akune (1), Hideki Mishima (1), Yuka Kakizoe (1), Yoshihiko Kanou (1) and Itaru Uchida (1) 
 
(1) Port of Nagoya Public Aquarium  
Corresponding author: y-akune@nagoyaminato.or.jp  
 
Port of Nagoya Public Aquarium has reared beluga whales since 2001 for display and study of 
reproduction. We started breeding program of beluga whales in 2003. No.3, one of the female beluga 
whales, gave birth to a male calf on July 17, 2004. It was the first calf in our aquarium. 
At our aquarium, beluga indoor pools are total quantity of water 2,048m3, and three oval type pools are 
connected by water gates. We kept No.3 in the largest one of our beluga pools through the pregnancy 
period�� and after parturition. Water temperature of beluga pools was ranged 15:* 16�` , and we 
controlled day-length through the year. 
We observed copulatory behavior in April, 2003, and then confirmed pregnancy of No.3 from the 
increased plasma progesterone levels. Rectal temperature increased during the early period of 
pregnancy, and declined gradually until parturition. No.3 lost her appetite one week before parturition. 
She had one-third food intake on the day before delivery. One week before parturition, rectal 
temperature gradually decreased until delivery. 
Calf’s fluke appeared from genital slit at 0:14 on July 17th, 2004. No.3 gave birth to a male calf at 
4:29. The calf was approximately 160cm in total length. No.3 began infant’s nursing four and a half 
hours after birth. 
 

POSTER PRESENTATIONS (POSTER SESSION I) 
 

Experience of white whale transportation  at “Utricsh dolphinarium Ltd” 
 

A.V. Abramov (1), E.I.Rozanova (1) and L.M.Mukhametov (1) 
 

(1) Utricsh dolphinarium Ltd. Moscow, Russia. 
Corresponding author: vabramov@astroinform.ru 
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During last 40 years substantial experience of transportation of cetacean has been accumulated by 
common effort of specialists from many countries (Lily.1961, Ridgeway. 1972, Cornell. 1978, Zhurid. 
1997, I.A.T.A. 1999, Ramirez.1999, Antrim, Mc Bain. 2001). Due to considerable remoteness of white 
whale (Delphinapterus leucas Pallas, 1776) capture areas from places of their subsequent permanent 
residence, characteristic for our country,  an exigency has arisen  to develop procedures of 
transportation of wild just now captured white whales for long distances and prolonged time period. 
Unlike the conventional way of white whale transportation in a stretcher or one animal at a time in a 
water filled bath (I.A.T.A 1999, Antrim, Mc Bain. 2001), “Utricsh dolphinarium Ltd” have developed 
and are successfully using a different method of transporting several (2-3)  white whales in a bath 
simultaneously without stretchers. In our case the white whales never get bodily injures under pectoral 
fins, which often occur as a result of squeezing of body parts by stretchers. More over, in our opinion, 
the animals are able to realize tactile and acoustic contacts among them resulting in decrease of whale’s 
stress level during transportation. During 2005-2006 “Utricsh dolphinarium Ltd” specialists have 
transported   40 wild white whales during 30-35 hours within 9 thousand kilometers range. During 
transportation only 2 white whales perished of the total number of transported animals  
We want to mention separately that special training of animals already adapted to captivity conditions 
before long-range transportation of white whales is very important. This training includes gradual 
teaching the whales to stay in a bath with shallow water (Ramirez.1999), and also to stay under 
conditions of increased noise and vibrations. Only clinically healthy and examined animals with high 
motorial and alimental activity should be admitted to transportation. Veterinary preparation includes 
limiting of food ration one day before transportation, prescription of diazepam, d-bridement of eyes. 
During all transportation the white whales should be conducted by trained personnel, which must 
continually check the state of cutaneous covering, eyes, respiratory rate and water level in the bath. 
During 2005-2006 after necessary preparation we have transported 24 white whales in accordance with 
the described procedures, at that the maximum duration of  whale containment in the bath was 85 
hours. There were no cases of white whale death during transportation. The hematologic indices after 
arrival by air where within normal limits,  the alimental  activity of the animals has restored during one 
day after transportation. Thus we believe that the method of white whale transportation without 
stretchers, placing 2-3 animals into one water filled bath, which we have suggested, deserves attention. 
 

Investigation of circulation some pathogens at Belugas (white whale, Delphinapterus 
leucas Pallas, 1776), living in captivity 

 
A.Y. Alekseev (1), E.I. Rozanova (2), E.N. Ustinova (1), A.V.Abramov (1), Yu.V. Tumanov (1),  I.N. 

Kuvshinova (1) and � .� . Shestopalov (1). 
 

(1) FSRI State Research Center of Virology and Biotechnology “Vector” Rospotrebnadzor, Koltsovo 
Novosibirsk region, Russia 
(2) JSC “Utrish Dolphimarium”, Moscow, Russia 
Corresponding author: al-alexok@ngs.ru 
 
The men always wanted to watch wild animals on a short distance. The first successful experience of 
living in captivity for cetacean (beluga) is received in 1861-1862. Beluga (Delphinapterus leucas 
Pallas, 1776) – the white whale, is narwhal family (Monodontidae) and it lives in northern seas. Beluga 
well gives in training and is distributed in sea zoos as exotic animal. The purpose of our work was to 
investigate the circulation of some pathogens (morbilliviruses, brucellosis, toxoplasmosis) at belugas, 
living in captivity. We tested 7 serum samples from belugas collected in 2002-2005 in a marine zoo. 
We were trying to find the antibody to toxoplasmosis, morbilliviruses and brucellosis. The samples 
were tested for the presence of binding antibodies to all three pathogens using enzyme linked 
immunoassay (ELISA) technology. We collected 2-4 serum samples from every beluga, in a period of 
4 years (2002-2005). Two animals (28,6 %) hadn’t antibodies to investigated pathogens. At two 
animals (28.6) the decrease of   titer of antibodies to brucellosis with simultaneous preservation of 
diagnostic titer of antibodies to morbilliviruses was observed. Three animals had high titer of 
antibodies to two pathogens - morbilliviruses and brucellosis (42,8 %) simultaneously. 
Using serologic data we showed the circulation of toxoplasma, brucella and morbilliviruses in 
researched population (belugas in captivity). Morbilliviruses, brucellosis and toxoplasmosis, circulating 
in beluga’s population can due the sharp or chronic form of disease. Chronic form of disease is 
supposed to cause the common decrease of immunity, abortions, mortinatality, high death-rate of pups 
and adult animals, and other bad effects. Besides, toxoplasma and brucella are dangerous pathogen for 
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man. Significant part of investigated animals was used in different shows with circus tricks increasing 
the time and intensity of man and belugas contacts. Thus, not only the risk of transferring infection 
from people to belugas is increased, but also the risk of transferring infection from ill belugas to men. 
This fact should be taken into account working with belugas in marine zoo always. 
 

Reproductive Biology of the Beluga Whale (Delphinapterus leucas) 
 

Leslie M. Dalton, D.V.M. (1) 
 

(1) SeaWorld San Antonio. 10500 Sea World Drive. San Antonio, Texas 78251 
Correspoding autor: les.dalton@seaworld.com 
 
Limited information exists on the reproductive biology and growth and development of beluga whales 
(Delphinapterus leucas). Accurate information regarding length of gestation, delivery presentations, 
and growth and development at known ages over time from belugas in the wild is impossible to obtain. 
Since August, 1992, SeaWorld San Antonio, San Antonio, Texas has had fifteen beluga calves born. 
From those births, we have developed a better understanding of the length of gestation, delivery 
presentations, and growth and development. Causes of pregnancy failure and neonatal mortality are 
varied.  Loss of calves due to abortion or preterm delivery has been identified in 2 cases. Two other 
pregnancies have resulted in delivery of non-viable calves. Delivery associated mortality has occurred 
in two beluga calves. One case of a congenital malformation was observed. Neonatal mortality from 
infectious diseases has occurred in two calves at less than 5 days of age. From our observations, it 
appears that the average range for birth weight is 55 to 65 kg and a length of 150 to 163 cm with 64 kg 
and 155 cm observed most often. The smallest surviving calf weighed 53.6 kg and was 140 cm long. 
The average weight gain through the first 180 days was 0.32 kg/day. In calves less than 200 days old, 
their gain in length ranged from 0.15 to 0.24 cm/day. Overall growth rate in calves greater than 800 
days of age was 0.2 kg/day and 0.1 cm/day. The youngest age we have seen a beluga conceive was 5 
years and 9 months. Gestation ranges from 435 days to 491 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), B. Sheehan (1), J. Fitz-Gibbon (1), G. Hewlett (1), L. 
Barret-Lennard (1) and D. Huff (1). 

 
(1) Vancouver Aquarium, PO Box 3232, Vancouver, BC, Canada, V6G 3E2. 
(2) Animal Health Center, 1767 Angus Campbell Road, Abbotsford, BC, Canada, V3G 2M3 
Corresponding author: martin.haulena@vanaqua.org  
 
Since 1967, 12 beluga whales (Delphinapterus leucas), 6 male and 6 female, have been maintained at 
the Vancouver Aquarium.  Of these, 2 calves (1 male, 1 female) were born at the aquarium.  Six 
animals (4 male, 2 female) have died at the aquarium.  These animals were housed at the aquarium for 
3 months to 13 years prior to death.  Causes of death have included septicemia secondary to 
omphthalophlebitis and subcuticular abscess (2/6), haemolytic crisis possibly associated with 
Bartonella sp. (1/6), pneumothorax (1/6), anaphylaxis secondary to drug hypersensitivity (1/6), and 
circulatory failure possibly associated with obesity (1/6).  The 6 surviving animals (2 male, 4 female) 
currently at the Vancouver Aquarium or on breeding loan to other institutions have been maintained in 
aquariums between 11 and 30 years.  Causes of morbidity in these animals include dermatitis, keratitis, 
and subcuticular abscessation associated with Aeromonas sp.  Unfortunately, the etiology of mortality 
and morbidity particularly in earlier years has sometimes not been definitively diagnosed, highlighting 
the importance of maintaining health records, performing in-depth diagnostic procedures, and 
completing thorough post mortem examinations as part of a health management program.  By building 
on existing knowledge and developing new expertise, the Vancouver Aquarium has had a long history 
of successfully maintaining beluga whales in captivity. 
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Evidence Supports Deposition Rate of One Growth Layer Group per Year in Beluga 
Whales 

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

 

(1) NOAA Beaufort Laboratory, 101 Pivers Island Road, Beaufort, N.C. 28516, USA 
(2) NAMMCO North Atlantic Marine Mammal Commission, Polar Environmental Center, N-9296 
Tromsø, Norway. 

Corresponding author: christina.lockyer@nammco.no 
 
Hohn and Lockyer (1999) provided preliminary evidence that one, rather than the generally accepted 
two, Growth Layer Groups (GLGs) are deposited annually in the teeth of beluga whales.  The 
preliminary evidence was based on examining teeth from two captive but wild-born whales.  Since that 
early study, teeth became available from an additional eight captive whales, two of which received 
clinical treatment with tetracycline antibiotics.  The neonatal line was present in seven of the ten 
animals, indicating that a complete GLG count was possible.  Counts and demarcations of GLGs were 
made independently by each author and then compared prior to reviewing the data from the animals.  
GLG estimates and demarcation were similar, and final agreement was achieved for all specimens. 
These agreed GLG counts were compared to the life history, including time in captivity (ranging 4 – 30 
years), of each animal under two hypotheses: one and two GLGs deposited annually.  Resulting counts 
were more consistent with the hypothesis of one GLG per year.  In five of the seven animals for which 
the neonatal line was present, given the length of the animal at capture and time in captivity before 
death, under the assumption of two GLGs per year the animals were younger than would be possible.  
The number of GLGs between the tetracycline mark and death also corresponded to a deposition rate of 
one GLG per year.  Increased certainty in GLG deposition rate will be achieved from additional 
tetracycline marking and other means of calibrating layers in order to obtain a larger sample size. We 
believe the evidence supports that beluga whales deposit GLGs at the same rate (one GLG per year) as 
other cetaceans for which this has been calibrated. 
 
Changes in Circulating Progesterone and Basal Body Temperature in a Captive Female 
Beluga (Delphinapterus leucas) and Circulating Testosterone in Captive Males. 
 
E. Katsumata (1), H. Katsumata (1), M. Soichi (1), G. Watanabe (2,3) and K. Taya (2,3). 
 
(1) International Marine Biological Research Institute, Kamogawa Sea World, Chiba 296-0041,Jpan 
 (2) Department of Basic Veterinary Science, The United School of Veterinary Sciences, Gifu 
University, Gifu 501-1193,Japan. 
(3) Laboratory of Veterinary Physiology, Department of Veterinary Medicine, Faculty of Agriculture, 
Tokyo University of Agriculture and Technology, Tokyo 183-8509, Japan. 
Corresponding author: brdksw@mitsuikanko.co.jp  
 
During 1993-2004, blood samples were collected once per 2-4 weeks from a female and two males 
maintained at Kamogawa Sea World (Chiba, Japan).  One male was caught and brought from the 
Churchill River of the Hudson Bay in 1988 by the authority of the Canadian government.  Female and 
other male were wild-caught in the Sea of Okhotsk and brought from Russia in October 1990. The 
body temperature was measured by inserting a heat sensitive probe to the rectum via the anus for a 
female. It was measured daily at 0800 h before any active exercises.  Age at sexual maturity for a 
female was estimated at 13 years of age by monitoring rectal temperature and serum progesterone. 
After the attainment of sexual maturity, two to seven estrous cycles started from April-May every year. 
Two phases of rectal temperature were found during each estrous cycle, in which the temperature was 
higher when serum progesterone levels were high.  Copulatory behaviors were observed in the low 
temperature phase and the cycle length was estimated at 36.7±3.9 days. On testicular activity of 
belugas, serum testosterone levels were monitored in two males.  They attained sexual maturity at 10 
years of age for the male from Canada and 12 years from Russia, respectively.  The former showed a 
tendency of higher levels in spring and the latter in winter, but the seasonal variation of testosterone 
differed by year. 
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An overview of the beluga whale program at Mystic Aquarium & Institute for 
exploration 

 
Kristine Magao (1) 

 
(1) Mystic Aquarium & Institute for Exploration 
Corresponding author: kmagao@mysticaquarium.org 
 
In 1999 Mystic Aquarium & Institute for Exploration opened a new outdoor exhibit themed around the 
Alaskan Coastline housing three adult female beluga whales.  All three females were 17 years of age at 
the time.  Currently our exhibit houses one 25 year old male beluga on breeding loan from Point 
Defiance Zoo & Aquarium in Tacoma, Washington, and two 25 year old female belugas.  The exhibit 
spans over 1 acre of land, is 16 feet at its deepest point, holds 750,000 gallons of salt water, and is 
currently the largest outdoor beluga whale exhibit in North America.  Our training staff was presented 
with the challenge of developing an effective program of advanced animal care behaviors while 
providing a stimulating environment for our animals and, through creative public presentations, 
conveying a strong conservation message to our visitors.  Associated with these endeavors, a structured 
program of cutting edge biomedical and behavioral research that advances knowledge of the species 
while simultaneously improving the lives of the animals in our care was implemented.   A structured 
enrichment program was instituted to provide a stimulating environment for our animals outside of 
feeding and training sessions.  Daily public presentations of varied types, including formal and 
informal microphone presentations, small classroom presentations, and an interactive contact program 
were implemented to educate visitors about the natural history of the whales, the important research 
being conducted and to promote awareness of conservation efforts related to belugas in the wild.  This 
presentation will provide an overview of the unique beluga whale program at Mystic Aquarium & 
Institute for Exploration which is designed to incorporate animal care, enrichment, education and 
research in order to promote awareness and conservation efforts of beluga whales.   
 
Study phonocardiography in whale beluga (Delphinapterus leucas) in the Oceanogràfic 

of Valencia – Spain. 
 

L.F. Quijano (1), J.P. Reynolds (2), C.H. Moreno (3). 
 
(1) Biology Teacher, Francisco José de Caldas, University Distrital of Bogotá, D.C., Colombia. 
(2) Electronic Engineer, W.H.S.T. (Whales Heart Satellite Tracking) group director, Bogotá, D.C., 
Colombia. 
(3) Animal Physiology Professor, Francisco José de Caldas, University Distrital of Bogotá, D.C., 
Colombia. 
Corresponding author:  udbelugas@yahoo.com  

 
New focuses to the investigation have been generated by the interdisciplinary of the science. In this 
work we pretend to innovate the understanding of the cardiac function of the marine mammals, because 
the biological study only includes the morphology and descriptive physiology of their heart. In this 
investigation we take some acoustic recordings from the beluga’s whale (Delphinapterus leucas) that 
are in captivity in the oceanographic of Valencia Spain. These data were sent to Bogotá to the 
W.H.S.T. (Whales Heart Satellite Tracking) group. This information was processed through the 
program named Adobe Audition 1.5, of the Adobe Company System, which counts on a series of 
digital filters that acts as attenuating of the sounds frequencies. These frequency sounds were taken 
from the marine environment, with those sounds we get five filterers samples which were individually 
average them. We compared them to obtain a general average of all samples. To obtain the greater 
natural heart’s   range frequency in Hertz. As complement of this study we used other program named 
Matlab of Mathworks enterprise. This program generated  intensity  and frequency spectrums of the  
cardiac noises  also  we obtain  some spectrograms  that showed  the intensity and the frequency  in a 
red  and blue  color scale. With this studio was possible determine the phonocardiography pattern of the 
beluga whale, whit an average of 14.05 Hertz in the cardiac frequency, (White Paul in 1953 reported a 
range between 12 to 24 Hertz) identifying the significant noises (I and II) of the cardiac cycle, with the 
systole and diastole cardiac rhythm. 
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Culture and PCR-RT Detection of Bartonella spp in Captive and Hunter Harvested 
Beluga Whales (Delphinapterus leucas) from the Western Arctic 
 

S Raverty (1) R Maggi (2), E Breitschwerdt (2) O Nielsen (3), D Huff (4) and M Haulena (4) 
 
(1) Animal Health Center, 1767 Angus Campbell Road, Abbotsford, BC, Canada, V3G 2M3:  email:  
(2) North Carolina State University, 4700 Hillsborough St, Raleigh, North Carolina, 27606 
(3) Department of Fisheries and Oceans Canada, 501 University Crescent, Winnipeg, MB R3T 2N6 
(4) Vancouver Aquarium, 845 Avison Way, Vancouver, BC, Canada, V6G 3E2 
Corresponding author: Stephen.Raverty@gov.bc.ca  
 
Recent detection of Bartonella spp in a peri-mortem blood sample of a 3 year old captive bred beluga 
whale prompted an investigation into the exposure status of in-contact animals and potential health 
implications for hunter harvested belugas in the Mackenzie Delta, NWT.  This index animal presented 
with a history of recurring bouts of profound extravascular hemolytic anemia, inappetance and died 
acutely.  Gross necropsy findings included mesenteric edema, mesenteric lymphadenopathy and 
epicardial hemorrhages.  Microscopically, there was marked accumulation of hemosiderin within 
macrophages in the liver, spleen, lymph node and bone marrow.  Low grade portal hepatitis, 
encephalitis, bronchopneumonia, myocarditis, and eosinophilic enteritis were noted.  Follow up blood 
samples from 2 of 4 in-contact beluga whales, with no evidence of clinical disease or hematologic 
abnormalities were Bartonella culture positive.  A second sample including 3 of the 4 original whales 
and 1 additional enclosure mate were all negative and 2 of 3 of these animals were culture positive in a 
final sampling.  To assess possible infections in wild stocks, post mortem tissues from hunter harvested 
beluga were collected and 2 of 3 animals were Bartonella PCR positive.  The risk of exposure to 
individuals training captive animals, those rendering beluga carcasses and the potential contribution of 
this pathogen to beluga morbidity is currently unknown.    
 
Successful Management of Cutaneous Nocardiosis in a Longterm-captive Beluga Whale 

(Delphinapterus leucus) with Novel Trimethoprim Sulfadiazine (1:2) Formulation 
 

T. L. Schmitt (1), T. H. Reidarson (1), J. McBain (1), 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, SPAWARSYSCEN San Diego,    
  CA  92152 
Corresponding author: Todd.Schmitt@SeaWorld.com 
 
A 39 yr old female beluga whale presented with lassitude and slightly labored respirations.  A 
presumptive diagnosis of  pneumonia was made based on ultrasound findings and blood analyses.  
Initial therapy included broad-spectrum antibiotics and systemic antifungal medication.  Ten days later, 
the whale developed a prominent 8 x 10 x 8 cm subcutaneous swelling dorsomedial to the left eye.  A 
fine-needle aspirate revealed a purulent grey-tan exudate.  Cytology revealed numerous white blood 
cells, however no organisms were seen.  The abscess was drained using a 1.2 cm diameter stainless 
steel punch followed by a Seton drain.  Within three days, a culture grew a pure colony of a Nocardia 
species (later identified as N. asteroides by Microbiology Specialists, INC., Houston, TX  77054).  
Drug sensitivities to this organism prompted a change in antibiotic therapy to a Trimethoprim sulfa 
antibiotic at a dose of 11 mg/kg once daily.   Trimethoprim sulfadiazine (TMS) at a ratio of 1:2 (normal 
formulation is 1:5) was chosen based on in vitro and in vivo laboratory analyses of pharmacodynamics 
using a murine model to evaluate the pathogenicity of past Nocardia species isolates.  During the initial 
75 days of therapy the animal’s behavior and appetite remained normal.  Approximately two months 
after therapy was discontinued, subtle behavior changes prompted a follow-up blood analysis which 
demonstrated an elevated white blood cell count with a moderate left shift.  Considering  the possibility 
of disease recrudescence, even in the absence of cutaneous signs, TMS therapy was resumed for an 
additional 45 days.  The only side effects observed were a transient mild thrombocytopenia and mild 
azotemia.  After withdrawing the drug, the platelet count returned to normal within 7-14 days and the 
azotemia improved after reducing the TMS dose by 25%.  Subsequent blood analyses are within 
normal limits and to date the whale appears healthy. 
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Association between breathing pattern and behavior in captive belugas 
 

O. Shpak (1), A. Shabalina (2), J. Pryaslova (1) and O. Lyamin (1,3) 
 
(1) Utrish Dolphinarium, Moscow, Russia 
(2) Ural State University, Ekaterinburg, Russia 
(3) University of California, Los Angeles, USA. 
Corresponding author: olga_shpak@yahoo.com 
 
The breathing pattern of 5 adult captive belugas was monitored during visual (4 animals, 244 hrs of 
observation) and electrophysiological (1 animal, 40 hrs of continuous recording) studies to evaluate 
how the breathing pattern changed with animals’ behavior (swimming style) and physiological state 
(waking vs sleep).  The breathing pattern of all belugas was irregular and consisted of long pauses (> 
60 sec), or apneas, alternating with periods of ventilation, or eupneas (all breathing pauses < 60 sec; 63-
93% of pauses lasted 6-30 sec). In all visually monitored belugas, the average duration of breathing 
pause (range: 18-53 sec), distribution of breathing pause durations, percentage of pauses that were 
apneas, and average apnea duration (range: 215-296 sec) did not differ among the behaviors studied, 
except for lying on the bottom. Part of latter behavior represented behavioral sleep and was observed in 
two belugas. For instance, one beluga, which was monitored for 4 days, lay on the bottom on average 
46+6% of 24-h, and the longest apnea lasted 732 sec. In four belugas, for apneas longer than 250 sec, 
there was a positive linear trend between the number of breaths during eupneas and the duration of 
preceding apneas. A similar trend was also found between the number of breaths during eupneas and 
the length of subsequent apneas. EEG recording with simultaneous breathing registration showed no 
statistically significant difference in the breathing pattern (e.g., average apnea, duration and number of 
breathing pauses per eupnea) between waking and sleep. In addition, in the studied beluga, the 
relationship between apneas and the parameters of preceding and subsequent eupneas did not differ 
between waking and sleep. Our data indicate that the breathing pattern of captive belugas does not 
depend on their physiological state and locomotor behavior, except they display longer apneas during 
lying on the bottom. 
 

The behavior of adapted and unadapted belugas (Delphinapterus leucas) in an indoor 
pool 

 
Y. D. Starodubtsev (1) and A. P. Nadolishnyaya (1) 

 
(1) Department of Biology, Lomonosov Moscow State University, 1/12 Vorobyovy gori, Moscow, 
119992, Russia 
Corresponding author: anjela88@inbox.ru 
 
The aim of this research was to compare the organization of motor behavior in belugas fully adjusted to 
captive conditions (‘adapted’) and animals not yet adjusted to captivity (‘unadapted’), and to determine 
the behavioral indexes of comfort in a bounded space by using the catalogs of individual and group 
behavior elements that we composed in previous studies. We observed 10 belugas (5 from the White 
Sea and 5 from the Pacific Ocean) in an indoor shallow pool. This study revealed significant 
differences in the behavior of adapted and unadapted animals. Unadapted belugas in comparison with 
adapted performed group elements more often. The behavior of the adapted animals was more 
independent and more suitable to captive conditions. Recently captured belugas showed no aggression 
towards people, but avoided any contacts with them. On the contrary, adapted animals were pressing 
towards such contacts, showing inventiveness in attracting human attention. Besides, unlike the 
unadapted, adapted belugas were capable of difficult manipulations with small styrofoam objects, 
showing “creativity” and highly developed motor abilities. We noted significant individual differences 
in animals’ total activity and repertoire variety of individual motor behavior. Those differences were 
defined by the degree of adaptation and social status of the animal. The higher the animal’s social 
status was, the more active, various, and independent its behavior was. The characteristics indicated 
below can be used as the behavioral indexes of comfort in captive belugas: behavioral independence 
(ratio of individually performed motor behavior elements), animals’ total activity, repertoire variety of 
motor behaviors, degree of manifestation of longing for contact with humans and complex forms of 
behavior while interacting with their surroundings. 
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Educational activity for beluga whale conservation 
 

Juanjo Sánchez (1), Leslie McFarland (2) and Leslie Uhlenbruck (2) 
 

(1)Departamento de Educación. L’Oceanogràfic. Ciudad de las Artes y las Ciencias, Junta de murs i 
valls s/n 46013 Valencia, Spain. educación@oceanohgrafic.org 
(2) Marine Mammal Programs, Vancouver Aquarium Marine Science Centre. P.O. Box 3232 
Vancouver, British Columbia. Canada V6B 3X8 
Corresponding author: jsanchez@oceanografic.org 
 
Beluga whales act as excellent ambassadors for conservation at a variety of aquariums and zoos around 
the world.  Not only is conservation messaging important, but beluga whale programming can also 
focus on natural history, arctic adaptations, and environmental threats facing belugas in the wild.  The 
methods used to convey these messages to the visitors are varied. They may include simple text panels, 
interactive shows, school programs and computerized interactive screens. These programs are not only 
for the general public; many facilities have programs specifically for school groups. One of the goals of 
this workshop is to create a network of education staff from different aquaria that house beluga whales. 
Our hope is to enhance communication, information exchange and share effective conservation 
messaging regarding beluga whales between institutions.   
 
 

Session 3- Saturday 10th March, (9:00-13:00) Behavi our and Ecology 
 

INVITED SPEAKERS 
 

Behavioural ecology and conservation biology: what is fun to understand and what we 
need to know to help the whales (a review of the St. Lawrence Beluga Case) 

 
Robert Michaud 

 
Group for Research and Education on Marine Mammals , Canada 
Corresponding author: rmichaud@gremm.org 

 
-No abstract at the time of printing- 

 
Belugas of the Russian Artic; population protection and management under conditions 

of development of oil and gas fields on the Artic shelf and the global climate change 
 

Stanislav Belikov 
 

Ministry of Environmental Protection and Natural Resources, All-Russian Research Institute for 
Nature Protection. Russia 
Corresponding author: sbelik40@mail.ru 
 

 
Development of hydrocarbons on the Russian Arctic shelf, intensification a traffic of different cargoes 
including oil through the north-eastern passage (the Northern Sea Route) and climate warming in 
Arctic facilitate existing threats and create new ones to beluga populations. These factors will lead to 
shrinking habitats available for the species and consequently to decrease of the beluga abundance in the 
Russian Arctic. Some stocks of belugas possibly will become extinct by the end of this century. To 
save the populations integrated approach is proposed: combination of territorial and functional 
approaches. The first approach corresponds to development of protected areas network basing on 
Arctic marine areas ecological zoning proposed by the author. Especial attention is to be paid both to 
the key habitats of belugas and to areas with high biological productivity. Some of these areas coincide 
with areas of prospective extraction of hydrocarbons on the Russian Arctic shelf (southeastern Barents 
Sea, Obskaya and Tazovskaya inlets) while the others lie in the straits which from one side will be used 
as corridors for ship traffic and from other side are known as focal points of belugas’ migrations. 
Because of that these areas shall be include in prospective list of natural protected areas. The main 
purpose of territorial measures is to support initial or close to initial level of ecological balance in 
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ecosystems of high hierarchy level. Non territorial protective measures correspond to the second 
approach. The following non territorial measures are among the most important ones: implementation 
of principles and criteria of sustainable use and precautionary approach at all levels of the food chain; 
improvement of legislative and normative bases for protection and use of marine mammals; 
optimization of traditional catch and use of the belugas. 
 
 

ORAL PRESENTATIONS 
 

Acoustical behavior of the White Sea beluga whales (Delphinapterus leucas) in a summer 
reproductive assemblage. 

 
R.A. Belikov (1), V.M. Bel’kovich (1) 

 
(1) Shirshov Institute of Oceanology Russian Academy of Science, Nakhimovsky av. 36. Moscow, 
117997, Russia 
Corresponding author romanbelik@rambler.ru 
 
The beluga whale is one of the most vociferous cetacean species. Over the last 10 years, Shirshov 
Institute of Oceanology has been working on the study of the vocalizations produced by belugas in the 
summer reproductive gathering off Solovetsky Island in the White Sea.  An acoustical repertoire of 53 
types grouped in 9 categories (high-frequency whistles, whistles, pulsed tones with a high pulse 
repetition rate, pulsed tone with a low pulse repetition rate, series of broadband communicative 
impulses, series of narrow-band communicative impulses, noisy calls, signals of mechanic and 
unknown origin, and echolocation clicks) was described. Whistles were the most abundant category in 
the total vocal production. The whistles were relatively of low frequency, had short or medium 
duration, many harmonics and a simple form of frequency contour. In contrast to animals of other 
populations, the White Sea belugas in gathering produced short whistles with a V-shaped form of 
contour more often than other signals. Communicative impulse sounds of the White Sea belugas were 
very similar to those of belugas from other populations. The echolocation series were characterized by 
a high regularity of click repetition rate and a short duration. No echolocation series consisting of click 
packets were found. A general correlation between the behavior and the acoustic activity of belugas 
was found. The overall vocalization rate strongly depended on the underlying behavior. The 
proportions of the four main types of signals also significantly changed with regard to behavioral 
context. Social interactions were characterized by an increase in the relative use of “chirping – W2” 
and “bleating – lIT2” and a decrease in the use of “vowels – lIT1.” An increase in the use of “chirping 
– W2” accompanied by a simultaneous decrease in the use of “tonal signals” (all HFW and W, except 
for W1 and W2) was observed during sexual behavior. 
 

Acoustic communication and vocal learning in belugas (Delphinapterus leucas): what 
can captive whales teach us about their wild counterparts? 

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

 
(1) PhD candidate, Department of Zoology, University of British Columbia 
(2) Department of Zoology, University of British Columbia, and Vancouver Aquarium Marine Science 
Center            
Corresponding author: vergara@zoology.ubc.ca 
 
Acoustic communication is central to the socio-ecology of cetaceans. Belugas are among the most 
vocal of cetaceans, but little is known about the functional significance of their calls, the ontogeny of 
their extensive repertoires, and vocal learning. The “umbrella” objective of this study on the belugas 
housed at the Vancouver Aquarium is to evaluate how vocal usage in captive belugas is relevant to 
understanding how these animals utilize vocalizations in their natural environment. In this context, we 
present these following components of our research, illuminating some relevant results: 1) We 
examined vocal development of a captive-born male beluga calf, systematically throughout his first 
year of life, and opportunistically through his second and third. We identified his mother’s predominant 
call type, used primarily to maintain contact with her calf, and documented the calf’s gradual 
development of the same call type. We also documented how the calf adjusted his vocalizations to 
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resemble his father’s after his introduction into the calf’s social group18 months after his birth. 2) 
Because vocal learning mediates important aspects of social relationships in species in which it exists, 
its demonstration in captive belugas suggests that it plays an adaptive role in wild populations. We 
trained a juvenile female beluga to respond to playbacks of two types of in-air beluga calls with 
vocalizations that matched the category of call played. She was able to change the context of her 
vocalizations and could distinguish, albeit with difficulty, between two categories of beluga sounds. 3) 
We are examining context specific variation in the vocalizations of the six captive whales. In doing so, 
we are investigating the extent to which these belugas’ acoustic system conforms to predicted design 
features of an integrative animal communication framework, and using our findings to generate testable 
predictions about how vocal signals are used in the wild.  

 
Characteristics of sleep and rest behavior in belugas in captivity 

 
O. Lyamin (1,2), O. Shpak (1), J. Siegel (2), and L. Mukhametov (1). 

 
(1) Utrish Dolphinarium, Moscow, Russia; 2) University of California, Los Angeles, USA. 
Corresponding author: olyamin@ucla.edu 
 
Here we describe the results of electrophysiological and behavioral studies of sleep in 6 captive 
belugas. Behavioral sleep occurred while belugas were engaged in slow swimming, floating at the 
surface or lying on the bottom of pools. Recording of the electroencephalogram (EEG) of two brain 
hemispheres, breathing rate, electrocardiogram (ECG) and video was conducted in one adult beluga 
over 6 days. The EEG study revealed that sleep occupied on average 43% of the recording time in the 
studied individual and was predominantly unihemispheric (70% of the total sleep time). Muscle jerks 
characteristic of rapid eye movement (REM) sleep in terrestrial mammals were documented in several 
belugas during sleep; however, no typical REM sleep was recorded during the EEG study. 
Asymmetrical eye state was often observed in sleeping and resting belugas. The EEG study showed 
that the eye contralateral to the sleeping hemisphere was predominantly closed or in an intermediate 
state, while the eye contralateral to the waking hemisphere was open or in an intermediate state. 
Bilateral eye opening indicated waking and asymmetrical eye state indicated sleep with an accuracy 
80% and 91%, respectively.  Bilateral eye closure was rare (<2% of the observation time). The 
breathing pattern in all belugas represented an alternation of apneas (breathing pauses lasted 60-732 
sec) and eupneas (average breathing pauses were 14-23 sec). When belugas moved from waking to 
sleep (EEG study) or behavioral sleep (visual observations) this pattern became more expressed. Two 
types of sleep episodes were recorded in the studied beluga: sustained sleep periods lasted up to 60 
min, and series of shorter episodes interrupted by brief arousal at the time of eupnea. Breathing 
bradycardia on the ECG was well expressed both during waking and slow wave sleep with 
instantaneous heart rate varying between 25-40 and 75-85 beats/min during apneas and  eupneas, 
respectively. 
 

The acoustic behaviour of L’Oceanogràfic beluga whales 
 

Manuel Castellote (1), Jose Antonio Esteban (1), Fulvio Fossa (1) 
 

(1)Parques Reunidos Valencia S.A. L'Oceanogràfic, Ciudad de las Artes y de las Ciencias. Valencia 
Corresponding author: investigación@oceanografic.org 
 
Acoustic behaviour of 2 captive belugas (Delphinapterus leucas) is being studied since 2003 before 
their arrival to Valencia. Objectives of this study are determining the vocal repertoire and context-
specific vocalizations, as well as evaluating welfare through their acoustic activity. An acoustic 
repertoire of 31 vocalization types grouped in 7 categories (pure-tonal, mixed-tonal, pulses, pulse-
trains, click-trains, mixed and noisy) was obtained from analyzing more than 43000 vocalizations. 
Vocal activity drastically decreased (p<0.01) after transport. There was a decrease from 606 voc/hour 
as measured in Mar del Plata Aquarium the week before the transport to 61 voc/hour in L’Oceanogràfic 
the week after the transport. We interpret this change as the adaptation period to new facilities. During 
the sixth month after transport, 4 harbor seals were introduced into the beluga whale facilities for 
environmental enrichment purposes. The vocal activity decreased (p<0.05) from 493 voc/hour to a 
minimum of 225 voc/hour. We interpret this behaviour as the adaptation period to changes in the 
environment. The observed decrease in the acoustic activity of beluga whales in both situations and the 
persistence of this change through time suggests that the acoustic sense in this species is very sensitive 
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to environmental stressors. Statistically significant correlations (Chi-square, p<0,05) between 
behaviours and vocalizations (N > 5000) have been identified for 10 vocalizations. Results demonstrate 
these belugas vocal production to be context-specific for at least 10 vocalizations of their repertoire. 
The obtained correlation between vocalizations and context suggests that the 2 predominant 
vocalizations of these captive belugas are not an individual signature but context-specific vocalizations 
from a repertoire of 31 individually distinctive and stereotyped vocalizations. This acoustic monitoring 
technique may potentially be an efficient method to evaluate stress in captive beluga whales and could 
be very valuable in cetacean management in oceanaria. 
 

POSTER PRESENTATIONS (POSTER SESSION II) 
 
Ethologo-acoustic researches of the reproductive aggregation of belugas (Delphinapterus 

leucas) near the Myagostrov Island (White Sea). 
 

A.V. Agafonov (1), Ya O. Alekseeva (1), V.M. Bel’kovich (1) 
 

(1) P.P Shirshov Institute of Oceanology RAS, Moscow, Russia. 
Corresponding author: agafonov.57@mail.ru 
 
This work is the part of investigations, organized by Shirshov Institute of Oceanology on the White Sea 
in 2006. Its purpose was the collection data about the behavior and bioacoustic activity of belugas in 
the area of the Myagostrov Island (Onezhsky gulf, White Sea). The working period was 24.06.2006 – 
25.07.2006. The place of observations was situated on the level of 40 meters above the sea.  In the 
distance of 100 meters of the shore was put a hydroacoustic complex, allowed to listen and to record 
belugas underwater signals. The observers registered every 15 minutes: numbers of belugas and their 
location; the size of different groups; the approximate age of animals; the time of their arrival and 
leaving; the character of the activity; frightened factors (vessels). It were registered natural “marks” on 
the skin (scars, pigment spots). During first days of observations it was confirmed, that belugas 
concentrated near the Myagostrovs shore in the high-water time. 
The regularity of the belugas appearance in the observed area, marks on the skin (allowed to identify 
the individuals), the presence of calves, the arrival of males groups and the noticed sexual behavior 
allow to suspect that one of the White Sea reproductive aggregations base here. The size of its territory 
is about 12 km along the shore (7 km to NW until the nearby small islands, where belugas usually were 
noticed during low-water time, and until 5 km to SE). Maximum numbers of adult belugas, observed 
simultaneously, was 15; calves – 8.  In general, the belugas behavior was very active, they moved in a 
big space. It was only one place, where belugas stayed for a long time: the small bank in 500 meters of 
the shore. Very often they dived there vertically, showing the tail-fin; such behavior usually is 
interpreted as the hunting. 
Besides the visually observations, the important part of the research was a video-shooting of belugas 
behavior with a synchronic record of their underwater acoustic activity. It was used the digital camera 
Panasonic NV-GS400GC. The volume of the videomaterials – 36 hrs. The results of the analysis seem 
to be very perspective. After viewing it’s possible to allocate the certain elements of behavior, to 
classify them, and to compare with corresponding acoustic “texts”. Even the primary analysis allows to 
interpret the sequences of pulsed tones, as carried the main semantic load; high-frequency whistles, 
which are maybe used for the long-distance communications; and the single discrete cries – possible 
the individual call signes.         

 
The hypothesis of an ecosystem variation of the species 

 
S. E. Belikov (1) 

 
(1) All-Russian Research Institute For Nature Protection. Znamenskoe-Sadki, Moscow, 117628 Russia.  
Corresponding author: sbelik40@mail.ru 
  
The author conducted an ecological zoning of Russian Arctic seas and distinguished a large-scale 
hierarchy ecosystems (ecoregions, ecodistricts, ecosubdistricts). Every ecosystem is characterized a 
typical composition of biotic components, stably preserved in space and time structural and functioning 
changes of biocenoses.  That allow   setting up a hypothesis about the existence of ecosystemic 
variability in arctic species of marine mammals and polar bear. According to the hypothesis, for every 



 21 

ecoregion there is a discrete geographic population, for every ecodistrict and probably ecosubdistrict in 
wintering areas – subpopulation, belonging to the appropriate population. In spring-summer-autumn 
period one or few resident subpopulations stay in wintering areas while migrating subpopulations move 
within the ecoregion. The explanation of what was said will be given by the example of beluga. 
According to the traditional conceptions, the range of Kara beluga population, covers Kara, Barents 
and Laptev seas. According to the foregoing hypothesis in the districts of Barents, Kara and Laptev 
seas where the influence of the continental flow is mostly observed, another population of belugas lives 
(preliminary name - Pechora-Laptev population). Thus, in winter in south-eastern part of Barents Sea, 
where the border of two ecoregions lies, two different groups of subpopulations of belugas live. One 
group of the subpopulations presents Kara population, another one - Pechora-Laptev population. The 
zone of delimitation for those two group of subpopulations coincides with the border between the 
ecoregions. In spring and in the beginning of summer Kara population migrate from their wintering 
regions in south-eastern part of the Barents Sea, along the western coast of the Novaya Zemlya to the 
northern parts of the Barents and Kara seas and to the north-western part of the Laptev Sea. The 
belugas from Pechora-Laptev population migrates to the regions of Kara and Laptev seas, subject to the 
influence of the continental flow, they enter big Siberian rivers. It is quite possible that groups of 
animals, entering the rivers, also forms an individual subpopulations, occupying estuarial-coastal 
ecosystems in summer. 
 

 The Occurrence and Context of S-Shaped Posture in Beluga Whales 
 

W.R. Friedman (1) 
 

(1) Department of Cognitive Science, University of California at San Diego 
Corresponding author: wrfriedm@ucsd.edu 
 
The S-shaped posture has been described in several cetacean species as a visual display associated most 
commonly with aggressive or sexual behavior in males.  During the course of a study on gestural 
communication in captive beluga whales, it was found that female beluga whales also demonstrated 
this posture.  These S-postures were characterized in the belugas by an overall rigidity of the body, 
including an increased forward flexure of the neck, extension of the pectoral flippers, arching of the 
peduncle, and outward flexure of the flukes.  This poster will report on the frequency of this S-posture 
display, to whom the display was directed, and the social context in which it occurred.  Furthermore, it 
will examine the correlation between the S-postures and other aggressive displays in these animals 
including jaw claps.  Videotape of these behaviors will also 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 Fisheries Science Center, National Marine Fisheries 
Service, National Oceanic and Atmospheric Administration, 7600 Sand Point Way, NE Seattle, WA  
98115-6349 USA  
Corresponding author: kim.goetz@noaa.gov  
 
Belugas (Delphinapterus leucas) in Cook Inlet live in a semi-confined body of water isolated from 
other stocks in Alaska.  As a result, they are very susceptible to physical, ecological, and anthropogenic 
impacts.  With only 280 whales remaining in this depleted stock, it is important to identify their habitat 
requirements in a timely manner.  Advances in technology and statistical methods allow the integration 
of Geographic Information Systems (GIS) and environmental science to better understand animal 
distribution and habitat preferences.  In depicting summer habitat, twelve years of aerial survey data 
were analyzed using Resource Selection Function (RSF) and Classification and Regression Tree 
(CART) to determine the importance of 1) bathymetry, 2) mudflats, and 3) flow accumulation values.  
Results indicate that bathymetry alone is not closely correlated to beluga presence, but mudflats are a 
significant predictor of beluga distribution during summer months.  The importance of flow 
accumulation varied slightly between the two models but, in general, belugas preferred areas of higher 
flow accumulation (larger river basins).  The CART model correctly classified 88% of the 
sightings, with the majority of belugas found to be within 2.7 km of mudflats and 11.5 km of 
medium flow accumulation inlets, and the RSF model correctly discriminated between beluga 
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sightings and non-sightings 92% of the time.  Similar sizes of habitable regions were 
predicted by the CART (2985 km2) and RSF (2373 km2) models. These analyses may be 
applied to other seasons as well as other habitat features such as prey (primarily anadromous fish), 
predation (killer whales), tides (ranging up to 10 m on a tidal cycle), hunting (unregulated until 1998; 
now on a quota system), and anthropogenic impacts (major developments are planned in beluga areas, 
such as an expansion of the port of Anchorage, a major bridge, and petroleum extraction).   
 

Reproductive Gathering of Beluga Whales (Delphinapterus leucas) off 
Solovetsky Island, the White Sea, Russia  

 
V.V. Krasnova (1), V.M. Bel’kovich (1), V.S. Baranov (1), R.A. Belikov (1), A.D. Chernetsky (1), and 

O.I. Kirillova (1). 
 

(1) Shirshov Institute of Oceanology, Russian Academy of Science, Moscow, Russia 
Corresponding author: vera.krasnova@mail.ru 
 
Today it is widely recognized that local beluga stocks are attached to some well-defined summer areas. 
In these places they form aggregations of mostly females and their calves of various ages. Adult males 
visit them in small groups of 5-9 individuals. One of such aggregations (about 120 individuals) 
occupies area near Solovetsky Island. Based on our observations performed in 1994-2006, analyses of 
age-sexual structure of stock and activity of different age groups; we have defined some periods in the 
life of the aggregation. Females with spring born calves, dry, pregnant and dispubescent females appear 
in the area of the aggregations after ice carrying-out in the end of May. The number of animals in the 
aggregation increases and stabilizes by the end of June. In that period dispubescent animals are usually 
active. The activity of whole stock increases with appearing of mature males in July. The approaching 
of mating period is signified by the escorting of a female by a group of excited males, paired male-
female interactions, hierarchical behavior both in juvenile and adult animals. The second mating period 
is observed in August. The first newborns usually appear in June and mid July. In the gathering 
yearlings mimic and imitate behavior of adults and so they enrich oneself behavior repertory and gain 
social experience. In the end of August we observe the gathering disintegration period. The animals 
leave the study area.  In this period small groups or single animals are observed. We assert that such 
beluga aggregations are reproductive gatherings, which serve for mating, calving, and also play the 
important role in beluga’s social life, providing conditions for maintenance of social structure of a 
subpopulation. The investigations were carried out with the support of IFAW. 
 

Can Belugas (Delphinapterus leucas) use echolocation to perceive actions? 
 

S. Kuczaj (1), L. Popiel (2), C. White (2) & C. Bellows (2)  
 

(1) (University of Southern Mississippi) 
(2) (SeaWorld San Antonio) 
Corresponding author: s.kuczaj@usm.edu 
 
Cetaceans use echolocation to help make sense of their underwater world, and bottlenose dolphins 
(Tursiops truncatus) have demonstrated an ability to relate information obtained from vision to that 
obtained from echolocation, at least insofar as static objects are concerned. However, little is known 
about the ability of cetaceans to relate dynamic information obtained from vision with that obtained 
from echolocation. If cetaceans use echolocation and vision to locate and track prey (and conspecifics), 
then we might expect them to be able to integrate dynamic information obtained by these two senses.  
In order to test this possibility, we investigated a 15-year-old female beluga’s (Delphinapterus leucas) 
ability to relate information it had learned visually with information later received via echolocation.  
This beluga had learned to respond to movement cues produced by humans, an ability that provided a 
context in which to study cross-modal perception of dynamic events.  The beluga knew many gestural 
cues at the time the study began. However, these cues were always given in the air, and so were learned 
and processed visually.  For this study, the beluga was initially trained to respond to cues produced 
underwater but still visible to the animal. Four of these cues were subsequently presented to the beluga 
while the trainer was behind an opaque screen, and so the beluga could not use vision to determine the 
cue.  Since the cues were produced underwater, the beluga could use echolocation to ascertain what 
was being requested by the trainer.  The beluga proved capable of discriminating these underwater 
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cues, suggesting that she was able to relate information about actions originally obtained via vision to 
information obtained via echolocation.  These results provide the first empirical demonstration of a 
beluga using echolocation to process dynamic information 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 Lamontagne Institute, P.O. Box 1000, Mont-Joli, Qc, 
Canada, G5H 3Z4. 
Corresponding author: measuresL@dfo-mpo.gc.ca 
  
The St. Lawrence Estuary (SLE) beluga (Delphinapterus leucas) population is currently estimated at 
1000 animals, reduced to less than 15% of estimated pristine population size in 1866. Population 
decline is primarily due to hunting which was stopped in 1979. The population was protected in 1983. 
Recent aerial surveys indicate few signs of recovery.  Since 1982 mortalities of SLE beluga have been 
documented and causes of mortality investigated through dissection of beach-cast carcasses by the 
University of Montreal, St-Hyacinthe in partnership with Fisheries and Oceans and Parks Canada. 
From 1983 to 2005 over 335 mortalities have been documented with a mean of 14 (9 - 21) per year 
which reflects effort rather than true mortality.  The age of beluga is determined by counting the 
number of growth layer groups (GLG) in longitudinal sections of teeth. The mean age of stranded SLE 
beluga carcasses is 33 GLG. SLE beluga can live over 80 GLG, the oldest lifespan documented for this 
species. Documented causes of death include infectious and parasitic diseases (38%), unknown 
(28.4%), neoplasia (14.9%), neonatal/dystocia (6.8%), trauma (4.7%) and other (7.4%). Various 
anomalies and degenerative lesions associated with age have been observed as well. SLE beluga, like 
many marine mammals worldwide, have various chemical contaminants in their tissues but a cause and 
effect link between contaminants, neoplasia or other diseases is elusive.  A number of hypotheses have 
been proposed to explain the failure of this population to recover in the absence of predators and 
hunting and despite legislative, regulatory and management measures to protect this threatened 
population and its environment. The SLE beluga is unique in that disease appears to be playing a large 
role in this population.  
 
The elements of intragroup interactions and forms of social behavior in captive belugas 

(Delphinapterus leucas) 
 

A.P. Nadolishnyaya (1), Y.D. Starodubtsev (1), K.S. Kotova Svetlana (1). 
 

 (1) Department of Biology, Lomonosov Moscow State University, 1/12 Vorobyovy gori, Moscow, 
119992, Russia 
Corresponding author: anjela88@inbox.ru 
 
The aim of this research was to compose a systematized catalog of captive belugas’ group behavior 
elements, analyze the identified elements in social relationships in a group of belugas in different 
situations, and to study the role of social contacts and intragroup relationships in the animals’ 
adaptation to captivity. As a result of the behavior observations of ten belugas (5 from the White Sea 
and 5 from the Pacific Ocean) in an indoor shallow pool we identified 80 group behavior elements, 
which can be used as units for analyzing social interactions. We grouped the elements into sections and 
subsections of a catalog. In the observed group behavior it was possible to indicate 2 functional 
behavior types – integrant and antagonistic behavior. In a quiet atmosphere almost all group behavior 
elements indicated in the catalog were observed, both integrant and antagonistic behavior elements. In 
stress situations the group behavior of belugas was less various and only integrant – the group of 
animals were longing for integration. The research we conducted has shown that in a group of belugas 
kept in captivity almost all forms of social behavior were shown – hierarchical, territorial, competition, 
cooperation and social play. It was significant that belugas’ intragroup relationships were formed not 
on the basis of determined hierarchy, but was labile and varied. This is apparently due to their high 
intelligence and ability to fast and adequately react to environmental changes. Thus, varied social 
interactions in an artificially formed community of belugas not only doesn’t block while keeping them 
in a bounded water area, but also helps those animals adapt to captivity and to survive stresses. 
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The classification of motor behavior elements in belugas (Delphinapterus leucas) 
 

Y.S. Starodubtsev (1), A.P. Nadolishnyaya (1). 
 

(1) Department of Biology, Lomonosov Moscow State University, 1/12 Vorobyovy gori, Moscow, 
119992, Russia 
Corresponding author: anjela88@inbox.ru 
 
The aim of this research was to compose a systematized catalog of individually performed motor 
behavior elements in belugas – motor actions and body positions. As a result of observing the behavior 
of 10 belugas (5 from the White Sea and 5 from the Pacific Ocean) in an indoor shallow pool 107 
elements of individual motor behavior were identified. We divided identified elements into sections 
and subsections of a catalog according to their morphological features, ways of performing and 
probable function. The catalog we made is designed to be open-ended, and can be filled up with the 
results of future observations. This catalog can be used as a «dictionary» for describing more 
complicated forms of behavior. The motor behavior observed in belugas in a shallow pool included 
some elements that animals use in the wild and lots of other elements that weren’t described in their 
natural habitat. On one hand, observing belugas at a short distance allows more detailed structural 
organization of their movements to be seen, on the other hand, their adaptation to modified habitat can 
be studied. The adjustment of animals to a bounded space conditions could lead to modification of their 
natural motor behavior elements or to the «invention» of new ones. Studying such kind of adaptation is 
necessary to understand the total range of possible reactions in this species. Information about motor 
capabilities in marine mammals makes it possible to track and predict their state, what is necessary for 
providing comfortable conditions for these animals in captivity. This information is also very important 
for creating appropriate training techniques for marine mammals’ participation in shows and for 
training them as a human assistants in a world ocean development.  
 

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 in the lack of fusing of their neck vertebrae, which 
provides for exceptional freedom-of-movement of their heads. In conjunction with their relatively slow 
swimming speed, these animals often make changes in head and body orientation to an extent, and at a 
pace, that are easy to detect and describe from video recordings. In this study, we used two 
synchronized camcorders to videotape tank sharing in three female Belugas, housed at SeaWorld, San 
Diego. These tapes were also synchronized with real-time focal animal observations, taken at 10-
second intervals, which continually tracked the position of all three whales in a grid of 24 horizontal 
and 3 depth locations in that tank. Using the relative positioning of the animals from this real-time 
track, we examined the animals’ gestural responses to violations of “personal space” (i.e. initiation of 
close proximity). In about 30 hours of videotape, we identified over 400 examples of a “radical” 
gesture involving an exaggerated flexure of the head and body, often accompanied by a change in 
swimming trajectory. Preliminary evidence indicates that these “radical” events can be directed 
antagonistically toward the “violator”, or evasively from her. We will discuss the role that rank plays in 
these events, the likelihood of vocalizations during antagonistic radicals, and the possible relevance of 
the attentional state (i.e. relative head orientation) of the third party during these interactions. 
[Supported by SeaWorld, Inc. and The Hubbs-SeaWorld Society] 
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1 Alaska Beluga Whale Committee, 73-4388 Pa’iaha Street, Kailua-Kona, HI 96740 USA, 
frostlow@ptialaska.net 
2 Alaska Beluga Whale Committee, Box 293, Kotzebue, AK 99752 
 
The Alaska Beluga Whale Committee was formed in 1988 out of a desire to  implement a sound 
research and management program before critical beluga conservation issues arose, and thereby avoid 
crisis management.  ABWC founding members hoped to initiate an effective cooperative management 
program for beluga whales that would provide people from beluga hunting communities a significant 
role in determining research priorities and implementing management solutions rather than having 
research and regulations generated from the outside. Unlike many Alaska Native resource groups, the 
ABWC consists of both hunter representatives and local, state, and federal scientists. The goals of the 
ABWC are to promote and facilitate research required for conservation, management and wise use of 
belugas; identify and encourage protection of important beluga habitat; develop a management plan; 
promote hunter education; collect harvest data; and educate others about belugas. Since its inception, 
the ABWC has developed and obtained funding for a strong research program that includes genetic 
stock identification, satellite tagging, aerial surveys, harvest studies, documentation of traditional 
knowledge, and most recently diet studies and DNA-based mark-recapture studies. Research is guided 
by questions and concerns of both hunters and scientists, and funding priorities are set through 
committee consensus. The ABWC has distributed newsletters reporting on their activities, and 
conducted three science workshops to communicate results of beluga research and traditional 
knowledge studies to its members and others.Sharing of traditional knowledge and scientific 
information has led to formulation of novel research questions based on this synthesis of information. 
The ABWC succeeds because its membership structure fosters joint decision-making, it provides 
regular opportunities for formal and informal interactions among hunters and scientists, and it has an 
organizational culture of open communication and transparency.   
 
Canadian research on beluga whales for population co-management and conservation. 
 

Pierre R. Richard (1) 
 
(1)Program Lead Marine Mammal Research. Arctic Aquatic Research Division, Central & Arctic 
Region.Fisheries and Oceans Canada . 501 University Crescent, Winnipeg, Manitoba, R3T 
2N6.Government of Canada. Telf: 204 983 5130 | facsimile 204 984-2403 
Corresponding author: RichardP@dfo-mpo.gc.ca 
 
Most Canadian research on beluga whales in the last 25 years has focused on question of status, hunt 
co-management and habitat conservation.  In this paper, I propose to review some of the questions that 
are studied in Canadian beluga populations with respect to beluga ecology, aboriginal hunt 
management, beluga habitat management in relation to human activities, and beluga conservation in 
general.  I will then review areas where captive beluga research has helped to enhance our knowledge 
of wild beluga populations and answered some questions about them. Finally, I will propose some 
other areas of captive research that could also be helpful in that respect.  
 

ORAL PRESENTATIONS 
 

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

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

 
(1) Brandon University, Department of Geography, 270-18th St., Brandon, Manitoba, R7A 6A9, 
Canada,  
(2) Fisheries and Oceans Canada, Central & Arctic Region, 501 University Crescent, Winnipeg, 
Manitoba, R3T 2N6, Canada 
Corresponding author: malcolmc@brandonu.ca 
 
Fisheries and Oceans Canada (DFO) is proposing to amend the current Marine Mammal Regulations in 
the near future to include marine mammal viewing. Public consultations regarding suggested 
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amendments are in progress. On a national scale, the proposal suggests broad regulations designed to 
guide marine mammal viewing activities common to all regions.  On a regional scale, the proposal 
includes a provision to establish guidelines for areas and species that deserve special consideration. In 
Churchill, Manitoba, Canada, located at the mouth of the Churchill River on Hudson Bay, a summering 
population of belugas (Delphinapterus leucas) is the subject of whale watching activities.  Beluga 
watching in Churchill is conducted within the river estuary, often in shallow waters, and belugas 
consistently approach vessels. There is currently no set of voluntary viewing guidelines.  Information 
was collected in 2005 and 2006 to facilitate an integrated approach to developing recommendations for 
beluga watching activities in Churchill. Our methods included: (1) consultations with local whale-
watch operators, (2) mapping areas of beluga watching intensity, and (3) observation of beluga 
behaviour in proximity to, and in absence of, motorized whale watching vessels. Resident operator 
concerns included minimum approach distances, vessel operation, implications of licensing, and beluga 
habitat use in 2005. Belugas appeared to be attracted to whale watching vessels, and interacted with 
vessels a large proportion of the time when within 25 m.  Juvenile groups showed a high propensity to 
approach whale watching vessels, while adult groups did not; groups with calves showed no trend in 
this regard. We make recommendations for regionally specific minimum approach distances, vessel 
speeds, beluga viewing zones, and identify topics for further research applicable to an adaptive 
management program. 

 
Co-Management of Beluga Whales in Canada’s Western Arctic 

 
Kotokak, M. 

 
Canada/Inuvialuit Fisheries Joint Management Committee, # 204 - 107 Mackenzie Road, PO Box 
2120, Inuvik, NWT, Canada X0E 0T0 
Corresponding author:  fjmc@jointsec.nt.ca  
 
For more than 500 years, the Inuvialuit of Canada’s Western Arctic have harvested beluga whales in 
the Mackenzie Delta estuary and near shore Beaufort Sea, and they continue to do so today.  With the 
ratification of The Western Arctic Claim (Inuvialuit Final Agreement) in 1984, the fish and marine 
mammal resources, including beluga whales, of the Inuvialuit Settlement Region (ISR) have been 
managed cooperatively by the Canada/Inuvialuit Fisheries Joint Management Committee (FJMC) with 
its partners the six Hunters’ and Trappers’ Committees of the ISR, the Inuvialuit Game Council (IGC) 
and Fisheries and Oceans Canada (DFO). The establishment of the FJMC has led to significant changes 
in the management of beluga in the ISR especially the incorporation of Traditional Ecological 
Knowledge (TEK) in all aspects of decision-making.  In 1991 the FJMC, the DFO, the HTC’s and the 
IGC jointly developed the Beaufort Sea Beluga Management Plan in order to ensure responsible and 
effective long-term management of beluga by the Inuvialuit and DFO.  The plan outlines the goals of 
beluga management; sustainable harvests; conservation and protection guidelines; tourism activities, as 
they relate to interaction with beluga and beluga hunting; by-laws and regulations; and supporting 
programs including monitoring, research, education and public awareness.  The plan serves as an 
ongoing example of adaptive management and is supported by an annual harvest-monitoring program 
that provides data for researchers and assists in assessing the needs of resource users in ISR 
communities.  The goals and objectives of the plan are the foundation of the ongoing development of 
the soon to be established Tarium Niryutait Marine Protected Area under Canada’s Oceans Act, a 
process initiated in 1999. 
 

POSTER PRESENTATIONS (POSTER SESSION II) 
 

Report and Chronology of a Sanctioned, Humane Harvest of Beluga Whales 
(Delphinapterus leucas) in a Savsaat in the Canadian Beaufort Sea. 

 
Kotokak(1), M. and Bill(1), K. 

 
(1)Canada/Inuvialuit Fisheries Joint Management Committee, # 204 - 107 Mackenzie Road, PO Box 
2120, Inuvik, NWT, Canada X0E 0T0, 
 Corresponding author: fjmc@jointsec.nt.ca  
 
The Eastern Beaufort Sea beluga stock (Delphinapterus leucas) (population >32000) winters in the 
Bering Sea between Alaska and Russia, migrates east in spring along the northern Alaskan coast and 
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spends June to August in the Canadian Beaufort Sea before migrating west in the fall back to the 
Bering Sea.  This is a healthy population and the Inuvialuit of Canada’s Western Arctic continue to 
harvest beluga for subsistence purposes (approx. 110 annually) as they have for many generations. The 
beluga are managed cooperatively by the Fisheries Joint Management Committee, Fisheries and 
Oceans Canada and community Hunters’ and Trappers’ Committees. In early August 2006 community 
members reported a large number of beluga whales in an area where whales have become trapped in 
Husky Lakes in the past following ice formation prior to their migration to the Bering Sea.  
Entrapments of whales in open water surrounded by ice, termed “savsaats”, occur frequently in the 
Arctic with concomitant media attention usually focusing on the expressed desire of many of the public 
for action to be taken, to somehow “rescue” the whales. In this case the three agencies unanimously 
decided that the situation would be monitored by periodic aerial surveillance flights, and that there 
would be no attempts to chase or remove the whales from the area, break ice or feed the whales for 
reasons of safety, practicality and uncertainty regarding the outcome of such attempts /interventions.  If 
whales were to become trapped a humane harvest was planned.  Coordinated survey, harvest and 
sampling, and communication plans were developed.  A number of whales did become trapped and the 
humane harvest of 37 whales was successfully completed by the end of November 2006, with 
coordinated scientific data collection and subsequent distribution of food to the communities.  
Considerable local and national media attention resulted but with some minor exceptions, 
commentaries were generally neutral or positive.     

 
From scientific advice to management action: Regional management of the West 

Greenland wintering stock of beluga. 
 

Daniel G. Pike (1) 
 

 (1) North Atlantic Marine Mammal Commission 
Corresponding author: Daniel.pike@nammco.no 
 
Beluga occur off West Greenland only during the winter, and apparently summer in the High Arctic 
archipelago of Canada. Harvests ranged from 600 to 900 during the 1990’s but have decreased 
substantially since that time. A series of aerial surveys flown between 1981 and 1999 demonstrated a 
substantial decline in the numbers of beluga overwintering off West Greenland, and population 
modeling suggests that the stock is seriously depleted. As the stock is shared between Canada and 
Greenland, management advice is provided by the Canada/Greenland Joint Commission on the 
Conservation and Management of Narwhal and Beluga (JCNB). Since 2000 the Scientific Committee 
of the North Atlantic Marine Mammal Commission (NAMMCO) has worked jointly with the JCNB to 
provide the best available scientific advice. Specialist working groups, including experts from Canada, 
Greenland and several other countries, have met on 4 occasions since 1999 to develop this advice, and 
have concluded that the West Greenland stock is substantially depleted and that delay in reducing the 
catch (including struck and lost animals) to about 100 animals per year will result in further population 
decline and will further delay stock recovery. This advice has been provided to managers showing 
various management options and their probability of meeting the objective of halting the decline in 
numbers of beluga off West Greenland. In 2004, beluga quotas were introduced in Greenland for the 
first time. Quotas remain above the scientifically recommended levels, however, and substantial 
disagreement between scientists, managers and hunters on the status of the stock remains. Further work 
is required to bridge the gap between scientific advice and management action. 
 

Co-management of beluga whales: The Inuit perspective. 
 

M. Tyrrell (1) 
 
(1) Scott Polar Research Institute, University of Cambridge.  
Corresponding author: mt443@cam.ac.uk 
 
In Nunavik, northern Quebec, the management of beluga whale populations has been ongoing for some 
time. From the perspective of Inuit subsistence hunters, these management plans entail restrictive 
hunting quotas, open and closed hunting seasons, and a requirement to report and/or document all 
beluga whales that have been harvested. Since 2002, when the hunting quota was more than halved in 
all Nunavik communities, Inuit anger has been growing, as hunters feel excluded from the decision-
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making process. Since that time, Inuit in Nunavik have consistently and publicly flouted hunting laws, 
by far exceeding the set quotas, and making no secret of their contempt for the management plan. 
Despite the claim that beluga populations around Nunavik are co-managed (i.e. managed by a board 
comprising both Inuit and southern managers, based on both local and scientific knowledge), Inuit 
hunters feel excluded from the research and management process. An examination of why Inuit feel 
management is more a form of co-optation than co-operation, can lead us to a more open dialogue 
between Inuit hunters and management. Inuit in Nunavik are also contemptuous of the scientific 
methods underlying the management plans. Not only is the rigour of the science questioned, some of 
the methods employed are deemed disrespectful to whales. The distinction between whales as natural 
resources, on the one hand, and as sentient inhabitants of a shared social space, on the other, provides a 
key to understanding the conflicts that have arisen in Nunavik. In exploring the ideological and cultural 
issues surrounding the research and management of beluga whales, we can begin to build on the 
interstices where Inuit and southern knowledge regimes meet and speak to each other. A comparison 
with the more successful co-management of polar bears in neighbouring Nunavut can provide lessons 
from other regions of the Arctic.  


