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Figure 4.  Fin whale and humpback whale distribution 
by bottom depth. 

Project Goals 
   Assess balaenopterid whale distribution and delineate high-use areas in Marmot and Chiniak Bays, May to September  

   Characterize high use areas using abiotic and biotic features 
   Evaluate habitat partitioning among balaenopterids 

Introduction 

Methods 

Preliminary Results 

Continued Research 

Steller sea lion 20 nm Marmot Island and 
Long Island critical habitat boundaries

Figure 1.  Study area. 
Marmot Island = rookery/haulout; Long Island and Cape Chiniak = haulouts 

The study area encompasses Marmot and 
Chiniak Bays, from Cape Chiniak on Kodiak 
Island to Pillar Cape on Afognak Island (Fig. 1).  
Research began in 2002 with weekly whale-
directed surveys, June-September, and monthly 
3-day hydroacoustic prey surveys, May-
September. The former emphasized data 
collection and environmental measurements at 

Environmental variables, either directly measured or derived, include 
bottom depth, slope, sea surface temperature (SST), thermocline and 
pycnocline depths, stratification, zooplankton density and composition 
(primarily at feeding whales), and fish biomass and composition 
(hydroacoustic surveys only).  

Two-hundred-eleven hrs and 2988 km of whale-directed surveys 
yielded 96 humpback sightings (164 individuals), 131 fin whale 
sightings (239 individuals), 86 CTD casts (41 with humpbacks, 36 with 
fin whales, 9 with both), and 16 zooplankton tows (7 with humpbacks, 
8 with fin whales, 1 with both) (Fig. 2).  Effort was greatest in June 
(75.9 hrs) and July (83.3 hrs) and decreased in August (36.5 hrs) and 
September (15.7 hrs).  

Thirty-six humpback sightings (68 individuals) and 48 fin whale 
sightings (74 individuals) were made in 55.7 hrs of visual effort, and 
153 CTD casts and 24 zooplankton tows occurred during 
hydroacoustic surveys (Fig. 3). Visual effort was suspended during 
inclement weather (dense fog, heavy rain, sea state > Beaufort 5).  

Bottom depth was recorded at whale locations during whale directed 
surveys for 117 fin whales and 90 humpbacks.  Mean depth (± SD) 
was 120.8 ± 39.2 m for fin whales and 79.2 ± 52.7 m for humpbacks 
(Fig. 4). This difference was significant (p < .0001).  There was no 
significant difference (p = 0.54) in depth distribution for fin whale 
mother-calf pairs (n = 13) and other fin whales (n = 104) or for 
humpback mother-calf pairs (n = 31) and other humpback whales (n = 
59) (p = 0.69).   
 
Sighting maps (Figs. 2 and 3) show clumped distributions suggestive 
of high use areas, and possible temporal shifts in distribution, 
particularly in Chiniak Bay and just north of Long Island.  However, 
diminished late-season effort must be considered when evaluating 
distribution changes.   
 

whale locations using a hull-mounted thermometer, depth sounder, 
Seabird SeaCat 19-plus CTD (Conductivity-Temperature-Depth) and 
500 µm mesh vertical zooplankton tows.  “Passing mode” line transect 
visual observation methods were used during the latter.  CTD and 
zooplankton stations were pre-determined and mid-water trawls 
occurred when warranted by acoustic signal.  Zooplankton sampling 
began in August.  Cruise tracks, visual effort transects, and locations of 
zooplankton tows, CTD casts, and mid-water trawls are shown in 
Figures 2 and 3.   

The paucity of data on distribution, habitat, and prey for many 
whale species precludes clearly defining their ecological roles.  
The vast removal of whales during commercial whaling wrought 
changes in community structure in the Southern Ocean and 
Bering Sea (Laws 1985; Merrick 1997). Balaenopterids (blue 
whales, Balaenoptera musculus; sei whales, Balaenoptera 
borealis; fin whales, Balaenoptera physalus; humpback whales, 
Megaptera novaenagliae) were heavily exploited by commercial 
whaling in the North Pacific (Perry et al. 1999).  Humpback and 
fin whales were the primary targets of shore-based whaling at 
Port Hobron, Kodiak Island, from 1926 to 1937 (Reeves et al. 
1985).   

Data from the 2002 field season are currently 
being processed. This includes deriving abiotic 
variables (depth, slope, SST, thermocline depth, 
pycnocline depth, stratification) and biotic 
variables (zooplankton composition, fish biomass 
and composition). These data will be used to 
characterize balaenopterid habitat, particularly 
high use areas, and habitat partitioning in 
Marmot and Chiniak Bays.   
 
A second field season is slated for May-
September, 2003.  The study design will be 
somewhat modified as surveys will be conducted 
from a single vessel.  
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Figure 2.   Whale-directed survey tracklines, whale sightings and sampling locations by month.  
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Figure 3.  Monthly hydroacoustic survey on-effort tracklines, whale observations, and sampling locations. 
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Proposed recovery actions for humpback, fin and sei whales 
highlight the need to identify and characterize important habitats 
as key goals for population recovery (Anonymous 1991; 
Anonymous 1999).  Marmot and Chiniak Bays, Kodiak, were 
historically important foraging areas, based on whaling catches 
(Reeves et al. 1985), and appear to be such today. The bays are 
also central to the University of Alaska Fairbanks Gulf Apex 
Predator-prey (GAP) study. GAP is an ecosystem-based study of 
the trophic relationships between the western stock of Steller sea 
lions (Eumetopias jubatus), their prey, predators, and potential 
competitors (e.g., whales and seabirds).  Most of Marmot and 
Chiniak Bays is designated critical habitat for Steller sea lions 
(50CFR.226.202) (Fig. 1).  Working within GAP allows for spatial 

and temporal overlap with concurrently 
collected data on prey, oceanography, and 
other apex predators.  The ecological role of 
large balaenopterids, including as potential 
competitors with Steller sea lions or their prey, 
can best be evaluated once distribution and 
habitat use are defined.   


