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The BOWFEST study, funded by BOEMRE, began in 2007 and is a 
collaboration of scientists from seven different research institutions.  
This study focuses on bowhead whale (Balaena mysticetus) 
distribution in the late summer relative to oceanography and prey 
densities northeast of Point Barrow, between the Alaska coast and 
72°N, and between 152°W and 157°W. Aerial surveys, boat-based 
surveys, and acoustic monitoring provide information on the spatial 
and temporal distribution of bowhead whales in the study area. In 
addition, aerial photography provides information on residence times, 
sizes of whales, and evidence of feeding. Using a NOAA Twin Otter 
aircraft, NMML scientists conducted aerial surveys from mid-August 
to mid-September in 2007 (6 days), 2008 (8 d), 2009 (5 d), and 2010 
(8 d) in order to document the patterns and variability in the timing 
and locations of bowhead whales. Aerial photography also provides 
information on residence times, sizes of whales, and evidence of 
feeding. During these surveys, there were 16 sightings of bowheads 
(n=49 whales) in 2007, 56 sightings (n=63) in 2008, 29 sightings 
(n=51) in 2009, and 102 sightings (n=383) in 2010. In half of the 
2007 sightings bowheads appeared to be feeding; however, aerial 
observers recognized feeding activity during only 4 bowhead 
sightings in 2008 (7%), 5 sightings in 2009 (17%), and 18 sightings in 
2010 (18%). "Traveling" was the most commonly recorded behavior 
(43% of sightings 2007-2010), indicating that bowheads were likely 
migrating through the study area. Most sightings were along the 20-m 
isobath, parallel to the coastline. Results of this research program may 
help explain the increased occurrence of bowheads in the western 
Beaufort Sea in summer, well west of their typical summer range in 
the eastern Beaufort Sea. This information on bowhead ecology 
provides a foundation for assessing potential impact of industrial 
development in the Arctic. 
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Initial studies of the global population genetic structure of sperm 
whales indicated very little differentiation between and no significant 
differentiation within ocean basins. Recent studies using larger 
number of samples and DNA markers suggest population 
differentiation within ocean basins for the northern hemisphere. We 
investigated the population and social genetic structure of sperm 
whales in the southern hemisphere using a combination of nuclear 
DNA markers (microsatellites and single nucleotide polymorphisms 
(SNPs)) and the maternally inherited mitochondrial DNA (mtDNA) 
control region. We analysed 224 contemporary and historical 
Australian samples from six putative populations in three ocean 
regions: southwest Pacific, southeast Indian and southern Indian 
Ocean. Highly related individuals were removed prior to population 
analysis to control for potential kin bias. We found moderate levels of 
microsatellite variation, slightly lower than that reported for the 
northern hemisphere. For the SNP markers minor allele frequencies 
ranged from 0.04 to 0.45. From the mtDNA dataset 11 distinct 

haplotypes were detected, with average haplotypic and nucleotide 
diversities of 0.67 and 0.0039, respectively. Using several analytical 
approaches based on the nuclear datasets, we detected no significant 
genetic structure among the six putative populations. Conversely, we 
detected significant genetic differentiation at mtDNA between most 
population pairs from different ocean regions. Socio-genetic analysis 
from male groups and female/immature groups (based on 115 
contemporary samples from the southwest Pacific population) showed 
i) greater genetic relatedness within than between groups for both 
types of group, ii) greater within-group relatedness between females 
than between males, and iii) within-group presence of maternally and 
paternally related, and unrelated individuals. Overall these results 
suggest a partial matrilineal structure, with females remaining in their 
natal group, male relatives possibly dispersing together at 
adolescence, and adult males ranging large distances for breeding.   
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The Pacific walrus is an ice-associated pinniped that ranges over the 
continental shelves of the Bering and Chukchi seas. Walruses must 
rest between foraging trips, and sea ice floating directly over foraging 
habitat provides the preferred resting platform for females and their 
young.  The extent of Chukchi Sea summer sea ice has decreased 
substantially in recent years, prompting female walruses and their 
dependent young to seek rest on shore, a behavioral change that is 
presumably energetically costly, and exposes dependent calves to 
onshore mortality. To monitor walrus demographic rates, we are 
developing a method to estimate the age composition of walruses 
gathered at coastal haul-outs. In September 2010, we used a gyro-
stabilized telephoto airborne camera system to obtain high-resolution 
video images of walrus herds hauled out along the coast of 
northwestern Alaska.  From this imagery, we estimated the age 
composition of walruses by identifying randomly chosen individuals 
to one of three age categories: (1) dependent young = 0-2 years, (2) 
juveniles = 3-5 years, and (3) adults = ≥ 6 years. The camera system 
allowed us to obtain steady, moderate-resolution images from a 
lightweight helicopter operated sufficiently far from resting walruses 
to preclude disturbance. Preliminary analysis revealed that a 2.4 (CI = 
1.9 to 3.0) fold greater proportion of females with dependent young 
were identified on shore than had been reported from offshore age 
composition studies.  This suggests that females with young 
disproportionately utilize coastal haul-outs, or that their arrival 
onshore is earlier than females without calves. In addition, our 
analysis suggests that females with calves concentrated near the 
water's edge while juveniles concentrated higher on the beach. These 
findings suggest this method may provide useful information for 
monitoring the cumulative effects of sea ice change on walrus 
reproductive success. 
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The Major Histocompatibility Complex (MHC) comprises a 
multigene family encoding glycoproteins involved in adaptive 
immune responses in vertebrates through presentation of pathogen-
derived peptides to T-cells. The high level of polymorphism observed 
in MHC loci is often explained in terms of its susceptibility to 
infectious diseases and its protective function against pathogens. 
Bottlenose dolphin (Tursiops truncatus) is the most widely distributed 
odontocete in coastal ecosystems, and has been used as sensitive 
indicators of toxic compounds and pathogenic microorganisms in 
their habitats. In this study, we quantified the adaptive polymorphism 
level at DQβ exon-2 (MHC-II) of 61 individuals from six coastal 
locations along the Gulf of Mexico & Caribbean Sea. Twenty-
eight Tutr-DQB* allele sequences were detected using the bayesian 
algorithm PHASE v2.1.1 for haplotype reconstruction in 
heterozygous individuals, and most were confirmed by TA cloning. 
These 172bp sequences showed high levels of nucleotide diversity 
(π=7%) and expected heterozygosity (He=0.86) for all locations. All 
sequences but one presented uninterrupted reading frames consistent 
with functional loci found in related mammals. This is the first report 
of an apparently nonfunctional DQB sequence for suborder 
Odontoceti. Significantly higher nonsynonimous divergence at 
peptide binding region (PBRdN=28.5%, p< 0.05) and a high ratio of 
non-synonymous to synonymous substitutions (dN/dS=6.4) suggests 
that this locus is subject to balancing (positive Darwinian) selection 
over long evolutionary time. This evidence was supported by a 
pattern of trans-specific allele sharing within the suborder Odontoceti, 
which suggest that closely related species have been expose to same 
pathogens, and some of them have co-evolved with their hosts. In 
conclusion, the high level of adaptive polymorphism observed in 
these coastal dolphins, in congruence with previous high neutral 
polymorphism data (mtDNA and microsatellites), could be explained 
by additive variability detected as rare MHC alleles, and trigger a 
broader range of immune responses against local pathogens 
(bioindicators). 
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With more than one million registered boaters, Florida is the number 
one destination for marine recreation in the United States. The 
number and diversity of recreational boating activities that take place 
in Florida’s waterways and near-shore environments has led to 
impacts on coastal ecosystems and wildlife. Consequently, there is a 
need for science-based information that can support efforts to manage 
the use and protection of Florida’s resources. This project is 
determining the behaviors and spatial patterns of recreational boaters 
in Northeastern Florida as input to management and education 
strategies that can reduce impacts to North Atlantic right whales 
(Eubalaena glacialis), which use the area as calving grounds during 
the winter months. Map-based surveys of recreational boaters will be 
compared with oceanographic variables (e.g., sea surface 
temperature, bathymetry, and distance to shore) to (1) estimate and 
map the spatial overlap between right whales and recreational boating 

activities, and (2) to characterize recreational boaters’ experience, 
knowledge and attitudes toward the North Atlantic right whale and 
other marine life. Boaters observed transiting area inlets over a one-
year period will be asked to characterize their activities and draw the 
routes and water-based destinations associated with their recreational 
boating trips.  Aerial surveys funded by NOAA in the North Atlantic 
right whale calving ground will complement the map-based boater 
survey by providing observed point locations for both whales and 
boats. Spatial analysis will be used to map risk levels of boat/whale 
interactions as input to targeted education and outreach initiatives 
aimed at maintaining a high-quality boating environment that is safe 
for both boaters and right whales. 
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In June 2008, two pygmy killer whales (Feresa attenuata) were 
stranded alive near Boca Grande, FL, USA, and were taken into 
rehabilitation. We used this opportunity to learn about the peripheral 
anatomy of the auditory system and hearing sensitivity of these rare 
toothed whales. Three-dimensional (3-D) reconstructions of head 
structures from X-ray computed tomography (CT) images revealed 
mandibles that were hollow, lacked a bony lamina medial to the pan 
bone and contained mandibular fat bodies that extended caudally and 
abutted the tympanoperiotic complex. Using auditory evoked 
potential (AEP) procedures, the modulation rate transfer function was 
determined. Maximum evoked potential responses occurred at 
modulation frequencies of 500 and 1000 Hz. The AEP-derived 
audiograms were U-shaped. The lowest hearing thresholds occurred 
between 20 and 60 kHz, with the best hearing sensitivity at 40 kHz. 
The auditory brainstem response (ABR) was composed of seven 
waves and resembled the ABR of the bottlenose and common 
dolphins. By changing electrode locations, creating 3-D 
reconstructions of the brain from CT images and measuring the 
amplitude of the ABR waves, we provided evidence that the 
neuroanatomical sources of ABR waves I, IV and VI were the 
auditory nerve, inferior colliculus and the medial geniculate body, 
respectively. The combination of AEP testing and CT imaging 
provided a new synthesis of methods for studying the auditory system 
of cetaceans. 
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There are clear variations in the jaw and head morphologies of 
odontocetes suggesting subtle variation in sound reception. While 
prior studies have shown mandibular regions are important to 
odontocete hearing, sound transmission pathway studies have been 




