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EXECUTIVE SUMMARY 

This was a multi-disciplinary, multi-species study of the interactions between a suite of apex 
predators (fin whales, humpback whales, harbor seals, and Steller sea lions), their habitat, and 
seasonally abundant prey aggregations within Uganik Bay on the west side of Kodiak Island, Alaska. The 
study focused on winter, an ecologically critical time for marine mammals and their prey, as well as 
human consumers of these resources. A variety of techniques and platforms were employed to 
concurrently assess potential prey availability within the bay and monitor the distribution and foraging 
behavior of resident and transitory pinnipeds and cetaceans sharing prey resources in Uganik Bay. 
Winter 2007-08 surveys and sampling found a substantial volume of large adult herring in the bay as well 
as pollock and zooplankton concentrations. Both fin and humpback whales are known to switch between 
zooplankton and fish prey sources but during our study evidence suggests they were both likely targeting 
zooplankton as prey rather than herring. Scat evidence suggests Uganik Bay harbor seals were likely 
exploiting the locally abundant herring and pollock schools, with herring consumption increasing into 
spring. We found a seasonally variable degree of dietary overlap between Uganik Bay pinnipeds, with 
both seals and sea lions being opportunists that feed on salmon and herring when they were seasonally 
abundant. Steller sea lions, however, had a more diverse diet and consumed relatively more demersal 
and benthic species (including flounders, soles, and Pacific cod) in winter than did seals. Therefore the 
likelihood that co-occurring  apex predators (fin whales, humpback whales, harbor seals, and Steller sea 
lions) would compete directly for a diminished prey resource seems remote. A greater possibility for 
dietary overlap and potential competition occurs between predatory fish and baleen whales (if both 
consume euphausiids and other zooplankton) or piscivorous fish and pinnipeds (if both are consuming 
common fish species).  

 
PURPOSE OF PROJECT 

Sustainability of coastal marine resources is critical to the welfare of a variety of human and non-
human consumers. Among these are a diverse range of marine mammal species that depend on 
accessing large volumes of prey to meet high energetic demands. Some of these prey species are of 
direct value to human consumers who harvest them for commercial, recreational and subsistence 
purposes. Other marine mammal prey items are non-harvested forage species (including zooplankton) 
but key components of the food web that supports managed and harvested fish stocks. Therefore 
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removals of prey from coastal ecosystems, whether by humans or marine mammals, can directly or 
indirectly affect availability of prey resources to other consumers.  

Adequately protecting, restoring, and managing these coastal marine resources requires an 
ecosystem-based understanding of spatial and temporal relationships among marine mammals, their 
prey, and habitat. Although many species of marine mammals co-occur and occupy apparently similar 
roles as apex marine predators, little is known about resource partitioning and competitive interactions 
among sympatric species. Because ecosystems are complex, it is difficult to study these relationships 
over large geographic areas and long periods of time. Therefore this study addressed predator-prey 
interactions and supporting ecological processes that occur on a geographically and seasonally restricted 
scale.  

The goal of this project was to document the degree of dietary and foraging overlap among four 
sympatric marine mammal species (humpback whale, fin whale, Steller sea lion, and harbor seal) and to 
explore their use and potential partitioning of herring and other seasonally and spatially concentrated prey 
resources. Specific objectives were to 

1. monitor the movements and foraging behavior of harbor seals utilizing Uganik Bay during 
synchronous prey and predator surveys 

2. examine diets of pinnipeds in the Uganik Bay area 
3. explore diving habits of fin and humpback whales using real-time acoustic tags 
4. document distribution and abundance of prey resources in Uganik Bay in winter  
5. document relative abundance and distribution of sympatric apex predators in Uganik Bay in winter  

 
APPROACH 

In late 2007, personnel from the University of Alaska Fairbanks (UAF), Alaska Department of Fish 
and Game (ADFG), and the National Marine Fisheries Service (NMFS) began a cooperative effort to 
assess winter habitat and prey use by a suite of sympatric apex predators in Uganik Bay, northwest 
Kodiak Island (Fig. 1). This was a multi-disciplinary, multi-species study of the interactions between a 
suite of apex predators (fin whales, humpback whales, harbor seals, and Steller sea lions), their habitat, 
and seasonally abundant prey aggregations within Uganik Bay on the west side of Kodiak Island, Alaska. 
The study focused on winter, an ecologically critical time for marine mammals and their prey.  

A variety of techniques and platforms were employed to concurrently assess potential prey availability 
within the bay and monitor the distribution and foraging behavior of resident and transitory pinnipeds and 
cetaceans sharing prey resources in Uganik Bay. A field team led by Dr. Gail Blundell (ADFG) 
successfully captured 25 harbor seals and, with ARGOS data -handling assistance by NMFS marine 
mammalogist Dr. Josh London, monitored their movements into summer 2008. ADFG fishery biologists 
Matt Foster and Mark Witteveen led two10-day cruises aboard ADFG’s 65 ft R/V Resolution during which 
they assessed prey resource distribution and supported UAF’s whale tagging and tracking efforts. NMFS 
fishery ecologist Dr. Robert Foy provided advice and assistance on prey assessment. UAF researchers 
Kate Wynne and Dr. Briana Witteveen conducted monthly aerial surveys to document year-round 
distribution of cetaceans, analyzed prey use by whales and pinnipeds in the area, and supervised a UAF 
field crew that monitored mid-winter marine mammal distribution within Uganik Bay. 
 
 1. Harbor seals 

There are three major harbor seal haulouts in Uganik Bay: Noisy Island at the mouth, Uganik 
Passage, and The Twins in South Arm (Fig. 1). To determine how Uganik Bay harbor seals utilize this 
terrestrial habitat and adjacent waters throughout the year, a multi-agency effort was made to capture and 
tag seals in October 2007 and monitor their movements and dives over time. Processing of each seal 
involved collecting a suite of measurements and samples as well as applying an assortment of 
satellite/radio tags to monitor their movements, dive profiles, and foraging patterns.  

Movements of individual seals were then monitored remotely by satellite and VHF telemetry. Satellite-
linked tags enabled monitoring of seal location and dive data gathered and downloaded from Service 
Argos by researchers at the National Marine Fisheries Service and ADFG provided visual summaries of 
movements of all seals. For this study, dive data collected from five individual seals that used Uganik Bay 
repeatedly through winter 2007-08 were analyzed to determine how seals were foraging in Uganik Bay. 
Specifically, harbor seal dive data recorded from December 2007 to February 2008 were compared to 1) 
prey field distribution as assessed during two 10-day R/V Resolution acoustic prey surveys, 2) prey use 



by seals using local haulouts, 3) distribution of other marine mammals through aerial and skiff surveys, 
and 4) real-time foraging dives of two tagged whales.  

Dive data collected and used to characterize the potential foraging habitat of tagged seals included 
summaries of their maximum dive depth, average time spent at depth, and number of dives made per 6-
hr time bin. Foraging dives could not be identified during preliminary assessment of these dive data. 
Dives were logged by a tag only after the seal dove deeper than 4m; dive depth was summarized within 
time and depth bins. Time bins represented 6-hour blocks of time corresponding to 0100-0659, 0700-
1259, 1300-1859, and 1900-0059 for each day of data collection. Maximum dive depth was binned into 
10 categories with floor values of 10, 20, 30, 40, 50, 70, 100, 150, 200 and >200 meters. As an example, 
a value of 22 in depth bin 5 and time bin 1 would mean that the maximum depth of 22 dives was between 
50 and 60 meters and occurred between 0100 and 0700 on the given day. 

For this study, harbor seal location and dive depth data were explored and analyzed within three time 
periods. The first represented the entire field effort within Uganik Bay, which occurred 27 November 2007 
to 29 January 2008. Within this overall time frame, we also separately analyzed data collected during the 
time periods when two hydroacoustic prey surveys were conducted within the Uganik Bay study area. 
The first (Phase 1) survey was conducted 27 November to 7 December 2007 and the second (Phase 2) 
was conducted 23 - 29 January 2008.  

We originally intended to collect monthly data on harbor seal use of three major harbor seal in Uganik 
Bay, particularly during winter months when counts are historically sporadic at best. However, survey 
dates were dictated largely by suitable flying weather and the timing of the surveys often coincided with 
high tides. At high tide, much or all available haulout substrate on The Twins was awash and unavailable 
for seals to haulout on. Therefore no effort was made to use aerial surveys to compare seal counts over 
time or to previous surveys and studies. 

Skiff surveys conducted in the study area from 7 December 2007-21 January  2008 included visual 
estimates of seals hauled out on The Twins as well as opportunistic sightings of seals swimming within 
the study area. Due to field logistics and limited daylight hours, these counts also occurred outside the 
standardized mid-day lowtide count window. No effort was made to correct counts to correct counts using 
covariates known to affect haulout numbers (Boveng et al. 2003). 

 
2. Pinniped diets 

In addition to monitoring seal foraging behavior by tagging individuals, we collected scats during 
winter 2007-08 to determine what prey had been consumed by a sample of Uganik Bay harbor seal. 
Because few harbor seal scats were found and collected from Uganik Bay haulouts during this period, we 
also compiled diet data from scats previously gathered from The Twins and Uganik Passage between 
2002 and 2008.  Steller sea lions are seen foraging and occasionally hauling out/rafting up in Uganik Bay 
waters but there are no traditional haulouts within the bay from which scats can be collected. Therefore 
we collected Steller sea lion scats from the nearest major haulout, Cape Ugat (Fig 1), in December 2007 
and also included diet results from scats collected on that site in December 2005. 

Scats were frozen for subsequent processing during which they were thawed, rinsed, and their prey 
remains dried for subsequent identification. All hard parts were shipped to Pacific Identifications, Inc. 
(Victoria, BC) for identification to lowest possible taxon. Following analysis of prey remains, we 
determined the frequency (%FOC) at which each prey item occurred in a total of 133 seal scats from 
Uganik Bay haulouts and 162 Steller sea lion scats from Cape Ugat.  
 
3. Whale abundance, distribution, and foraging 

The number and distribution of cetaceans using Uganik Bay was documented by observers during 
monthly aerial surveys, two 10-day hydroacoustic prey surveys on the R/V Resolution, and weekly skiff-
based surveys within the study area. Whales observed during aerial surveys were identified to species 
whenever possible and their locations were recorded and mapped. In addition, researchers surveyed 
Uganik Bay from an aluminum skiff to photo-document the species and number of whales within the bay 
concurrent with prey surveys aboard the R/V Resolution and subsequently during shore-based field 
operations.  

To assess winter foraging patterns of cetaceans in Uganik Bay, we attempted to associate whale dive 
depths with prey fields detected during acoustic prey surveys. To do so, we affixed tags to free swimming 
fin and humpback whales while prey surveys were being conducted aboard the R/V Resolution. Each 
whale tag was comprised of two transmitters: an acoustic time-depth transmitter (ATDT; Vemco, Nova 



Scotia, Canada) to relay real-time dive depth data to a directional hydrophone mounted to the survey skiff 
and a VHF transmitter (Telonics, Mesa, Arizona) to locate the tagged animal when it was at the surface 
and to recover the tag upon detachment. The geo-referenced track of the survey skiff was used as a 
surrogate for the whales’ track. 

Fine-scale assessments of prey fields (relative backscatter) were conducted aboard the R/V 
Resolution in the immediate vicinity of whales which had been tagged with ATDT tags. Fine-scale 
assessments involved acoustic surveys that followed either a grid pattern through a 5km x 5km square 
centered on the tagged-whale’s foraging area or by following the track of a tagged whale (focal follow). 
See description of prey assessment techniques below. We then compared whale dive patterns to the 
depth and relative density of potential prey as indicated by acoustic backscatter. 
 
4. Prey surveys 

Hydroacoustic surveys of Uganik Bay were conducted aboard the R/V Resolution between 27 
November and 7 December 2007 (Phase 1) and again between 22 January and 1 February 2008 (Phase 
2)(Fig. 2). The surveys were designed to broadly compare the location and relative density of prey 
resources within the bay, as indicated by acoustic backscatter. Pelagic prey fields were quantified in 
terms of the volume of acoustic backscatter detected with a Simrad EK60 echosounder using a towed 
split-beam 38 kHz transducer with a 12° beam angle, 1.024 pulse length and 0.5 s-1 ping rate. All 
acoustic prey data are presented in terms of “nautical area scattering coefficient” (NASC), which 
represents a unit of area backscatter in m2/nm2. 

In addition, fine-scale assessments of relative backscatter were conducted in the immediate vicinity of 
whales which had been tagged with ATDT tags. For both broad-scale and fine-scale transects, acoustic 
backscatter recorded was attributed to either “herring” or “non-herring” prey fields by ADFG herring 
biologists familiar with the acoustic signature of herring. Based on the transducer’s 38 kHz frequency, 
“non-herring” backscatter could include non-herring fish species as well as zooplankton. 

A commercial midwater trawl net (headrope/footrope length: 39 m; vertical opening: 20 m; 2.22 cm 
codend liner mesh) was towed through unique and localized acoustic backscatter (i.e. ‘sign’) to confirm 
species composition and to collect a subsample of Pacific herring for weight and length measurements. 
Samples were bagged and tagged with location, date, time, and estimated school size, then immediately 
frozen for subsequent determination of age, weight, length, and sex of herring in the bay. The samples 
were used to determine the age composition of surveyed herring concentrations and to derive a 
correction factor for calculating biomass from the hydroacoustic density estimates. A Tucker trawl (300 μ 
mesh) was also deployed within the bay to assess relative species composition of zooplankton present in 
“non-herring” backscatter. Samples collected in Tucker trawls were analyzed to determine the relative 
composition of represented zooplankton groups. 
 
5. Seasonal distribution of apex predators in Uganik in winter 

The seasonal distribution of apex predators using Uganik Bay was monitored by both aerial and 
shore-based survey efforts. Monthly aerial surveys were scheduled from October 2007 through 
September 2008 to document the relative abundance and distribution of cetaceans and pinnipeds in 
waters of northern Kodiak Island, including Uganik Bay (Fig.3). Two or more observers recorded sightings 
of marine mammals from a single engine floatplane flown at an altitude of 800-1000ft and speed of 100 
knots. Cetaceans were identified to species whenever possible and their locations entered into a geo-
referenced ArcGIS database. Pinnipeds seen on haulouts or swimming in rafts were photographed for 
subsequent enumeration. Due to permit limitations, Steller sea lions could only be surveyed on haulouts 
quarterly; counts were made from photographs taken during aerial surveys on 09/27/07, 12/11/07, 
04/03/08, and 06/11/08. The timing of surveys rarely coincided with mid-day low tides so comparative 
monthly counts of harbor seals were not possible but opportunistic counts were made at the three Uganik 
Bay haulouts when possible.  

The winter use of Uganik Bay by apex predators was assessed on a finer scale by a series of skiff 
surveys conducted by a 3-man field crew based in NE Arm of Uganik Bay from 7 December 2007 – 22 
January 2008. The field crew conducted three types of systematic surveys by skiff: beach, transect, and 
whale surveys. During beach surveys, the field crew followed the shoreline of the Northeast (NE) and 
South (S) Arms of the bay, while transect surveys followed zigzag patterns across the Arms(Fig. 4). 
Whale surveys were designed to travel from sighted whale to sighted whale and followed no specific 
pattern. The presence, distribution and behavior of all marine mammals were documented during all 



survey types, but only during whale surveys were identification photographs and biopsy samples of whale 
species collected. The presence of tagged or branded animals was also noted during all surveys.  

 
RESULTS 
 
1. Harbor Seals 

 In late October 2007, a team of harbor seal researchers led by Dr. Gail Blundell captured 25 harbor 
seals that were hauled out on Uganik Passage and The Twins (Fig. 1). A variety of satellite-linked and 
VHF tags were attached to 20 seals captured, including 11 males (8 adult:3 subadult) and 9 females (3 
adult:6 subadult) (Table 1). Of particular interest was the recapture of two adult males that had been 
captured on the same site in Uganik Bay, tagged, and tracked in a previous ADFG study in 1995 (Swain 
and Small 1997). 

ADFG provided a visual summary of 24,514 satellite-linked locations that were recorded telemetrically 
for seals tagged in Uganik Bay through the tags’ duration. Individual seals used Uganik Bay habitat to 
varying degrees: several left Uganik Bay soon after capture and spent the rest of the winter as far north 
as Anchorage and as far south as Chignik while others used the bay almost exclusively (Fig. 5). For this 
study, ARGOS location data points were culled to include only locations within the time (27 November 
2007 through 29 January 2008) and geographic bounds (57.638 to 57.835 and -153.557 to -153.332) 
defining the Uganik Bay prey surveys. Eleven individual seals met these criteria including 6 males (5 
adults:1 subadult) and 5 females (1 adult:4 subadults) (Table 1). A total of 952 location points were 
recorded for these seals between Nov2007 and Feb 2008 (Fig. 6). The subset of location data for four 
seals that used Uganik Bay extensively shows use by individuals varied considerably throughout the year 
as well (Fig. 7).  

The skiff-based field crew verified the presence, activity level, and/or approximate location of tagged 
seals sporadically in December and January by monitoring transmissions from VHF radio tags also 
affixed to these seals. In total, they detected signals from six seals 53 times; more than half of the contact 
was with one seal (PV07KOD-03). 

From all dive data gathered from tagged harbor seals, only dives that occurred within this study’s time 
and area constraints were analyzed for this report. A total of 25,556 dives made by 7 seals over 62 days 
fit these criteria (Table 2). The majority of dives fell in the first depth bin (4-10m) and less than 1% of 
dives reached a maximum depth greater than 200 meters (Fig. 8). Analysis of variance (ANOVA) showed 
that the number of dives was significantly different across depth bins (F9,25537 = 1194.4, p<0.001). The first 
depth bin (4-10m) had the greatest number of dives and was significantly different than all others, as 
shown by Tukey’s post-hoc tests. 

Tagged seals appeared to dive throughout the day (Fig. 9) but the number of dives within time-of-day 
bins differed significantly (ANOVA F3,25534 = 186.4, p<0.001). During Phase 1 (27 Nov-7 Dec 2007), 5,086 
dives were recorded from 5 individual seals using Uganik Bay (Table 3). During this time period, tagged 
harbor seals were diving to a maximum depth was 4-10m nearly 70% of the time (Fig.10).  A significantly 
larger number of harbor seal dives recorded during Phase 1 occurred within the 4-10 meter depth bin 
(ANOVA F8,5077 = 2050.4, p<0.001). The number of dives decreased significantly across time of day 
starting from 0100 to 1900 (Fig. 11). Each 6-hour time bin was significantly different than all others 
(ANOVA F3,5082 = 610.0, p<0.001).  

Far fewer dives were recorded during Phase 2 (22-29 January 2008) than Phase 1 (Table 3). During 
this period, data were collected from only four of the five seals that had been present during Phase 1. As 
in Phase 1, seals made significantly more shallow dives (max 4-10m depths) in Phase 2 than deeper 
ones (ANOVA F8,1201= 425.5, p<0.001).  However, the number of dives within the remaining depth bins 
was more evenly distributed than in the previous phase (Fig. 10). The number of dives in Phase 2 was 
also significantly influenced by the time of day (ANOVA F3,1198 = 93.2, p<0.001). However, there was no 
descending pattern with time of day as seen in Phase 1; rather peaks in the number of dives were seen at 
0700 and 1900 (Figure 11).  

We compared seal dive depths to acoustic sign recorded during prey surveys conducted with the R/V 
Resolution to assess their association with herring and non-herring prey in Uganik Bay. We summed 
herring backscatter across depths in order to compare herring presence to the dive depths of tagged 
harbor seals present in Uganik during both Phases 1 and 2 (Fig. 12).  The seals’ maximum depth of dive 
was not linearly related to herring backscatter during either Phase 1 (R2 = 0.00, p = 0.88) or Phase 2 (R2 



= 0.02, p = 0.72). When dives and backscatter from both surveys were combined, there was still no 
significant linear relationship (R2 = 0.03, p = 0.64).  

When the first depth bin (4-10m) was excluded from regression analyses, however, a significant linear 
relationship was found between herring backscatter and the number of harbor seals dives for both 
surveys combined (R2 = 0.46, p = 0.046). The distribution of harbor seal locations also suggests a 
potential affiliation with herring biomass. During Phase 1, more harbor seal locations were documented 
near the South Arm of Uganik Bay (Fig. 13), an area of relatively high herring backscatter (Fig. 14). Fewer 
tagged-seal locations were recorded in this area during Phase 2, while relatively more locations were 
documented in Northeast Arm where most herring backscatter was concentrated (Fig. 15). Overall, fewer 
tagged seals were in the study area and making fewer dives during Phase 2 (Table 3) which could be 
related to a drop in overall herring backscatter documented during this phase (Figure 15). The 
preponderance of seal dives in the 4-10m bin could also indicate that harbor seals that made shallow 
dives (maximum depth <10m) were either not foraging (e.g. traveling, searching, socializing near 
haulouts) or were foraging on non-herring prey.  
 
2. Pinniped diet 

We assume the frequency of occurrence of prey remains in pinniped scats collected from haulout 
sites in or near Uganik Bay is a viable indicator of the use and relative significance of prey species to 
harbor seals and Steller sea lions using Uganik Bay. The 133 seal scats collected from The Twins and 
Uganik Passage haulouts from 2002-2008 indicate that seals in the bay consumed a variety of prey items 
including forage fish (herring, sandlance), salmon, gadids, (walleye pollock, Pacific cod), and flatfish 
(arrowtooth flounder), as well as cephalopods (Table 4). Seal diets were least diverse in winter (Dec-Feb) 
when only four prey species were dominant (occurred in >10% of scats) and most diverse in fall (Sep-
Nov) when 11 species were found in >10% of scats examined (Table 4).  

The relative importance of each prey species to seals varied seasonally (Fig. 16), reflecting its 
seasonal availability within the Bay. In winter scats examined, herring was the dominant prey (55.6%) 
followed by walleye pollock (37%). Pollock appear to be a year-round staple, occurring in 20-37% of seal 
scats in all seasons. Use of other species showed seasonal fluctuations reflective of their spawning 
patterns in the bay. Salmon were significant prey in summer (in 75.9% of scats) and fall (in 55.8% of 
scats) while herring consumption increased through winter to a peak in spring, when they were found in 
73.5% of scats collected from March to May (Table 4). 

Steller sea lion fecal samples were collected from the Cape Ugat haulout in December 2005 and 2007 
to determine prey of significance to sea lions in winter. Cape Ugat is on Shelikof Strait, south of the mouth 
of Uganik Bay and although scats collected from that site may reflect foraging by Steller sea lions in 
Shelikof Strait waters, some branded sea lions that use that haulout have also been seen within Uganik 
Bay. Therefore we assume scats collected on Cape Ugat could also reflect prey consumed within nearby 
Uganik Bay. Contents of Steller sea lion scats revealed they have a more diverse winter diet than seals, 
with 8 prey items occurring in >10% of scats examined(Fig. 17). Steller sea lions in the Uganik Bay area 
appeared to consume more flatfish, Pacific cod, cephalopods, and sandlance than harbor seals (Fig. 17). 
However, Pacific herring and walleye pollock were dominant winter prey items for both seals and sea 
lions in the Uganik Bay area, recovered from 56% and 37% of seal scats and 42% and 48% of sea lion 
scats, respectively. (Fig.17). Herring and pollock were also the most frequently occurring fish species in 
midwater prey tows made in Uganik Bay in Phase1 and 2 prey surveys (Fig.18). 

 
3. Whale Sightings and Foraging 

Use of Uganik Bay by cetaceans was documented during monthly aerial surveys and during weekly 
skiff-based surveys within the study area (Section 5, below). During hydroacoustic and tagging efforts 
during two 10-day hydroacoustic prey surveys on the R/V Resolution, a total of 42 whale sightings were 
documented. From these sightings, 22 individual humpback whales and 7 fin whales were 
photographically identified; biopsy samples were collected from 10 humpback and 3 fin whales. Whale 
sightings recorded during shore-based skiff surveys and aerial surveys are reported below (Section 5). 

Few whales were present in the study area during the Phase 2 cruise, consequently all whale tagging 
coincided with the Phase 1 prey survey in December 2007. Tags were successfully attached to one fin 
whale on 2 December and one humpback whale on 5 December 2007. The fin whale was tagged at 
approximately 12:30 and a focal follow of this whale continued until the tag detached at 16:39. During 
attachment, data from 34 dives was recorded during which the fin whale was diving to an average 



maximum depth of 118.4 m for an average length of 5.3 min. The humpback whale was successfully 
tagged at 11:39 and followed until nearly 17:30 (Fig. 18). The focal follow of this whale was terminated 
due to the onset of darkness although the tag remained attached. This whale was resighted on the 
following day without the tag. During 36 recorded dives, the humpback whale dove to an average 
maximum depth of 125.7m during dives that lasted an average of 7.2 minutes. 

Although this sample of tagged whale dives was too small to conclude prey and habitat use of 
cetaceans in Uganik Bay, when overlaid on fine-scale prey surveys, it provides insights into the prey 
fields available to fin and humpback whales for potential use during this time period. Prey assessments 
made aboard R/V Resolution during focal follows suggested both herring and non-herring prey fields were 
available to tagged whales (Fig.19). However, when tagged-whale dives were grouped in 10 m depth bins 
and compared to relative acoustic backscatter, both species appeared to be targeting non-herring prey 
and not herring schools (Fig. 20 and Fig.21). Regression analysis showed there was a significant positive 
relationship between depth of dive of tagged whales and distribution of non-herring backscatter (r2 = 0.54, 
p < 0.001) and a non-significant relationship with herring backscatter (r2 = 0.01, p = 0.60).  

While the exact species composition of the non-herring backscatter being targeted by these whales 
could not be defined, midwater trawl and Tucker trawl tows showed that non-herring backscatter within 
the bay could be attributed primarily to walleye pollock (Fig. 18) and zooplankton (Table 5; Fig. 19). 
Because the dives made by the tagged humpback followed the diel upward migration of the backscatter 
layer at dusk (Fig. 22), it is likely the whale was targeting zooplankton and not pollock. The Tucker trawl 
tow made nearest this whale (704006) showed a mix of zooplankton taxa (Table 5) so we cannot discern 
which zooplankton species the tagged humpback may have been feeding on.  
 
4. Prey Surveys: broad-scale prey assessment 

We compared total acoustic backscatter across all transects run during Phase 1 and Phase 2 of the 
project to examine temporal patterns in the relative density of the herring and non-herring prey fields in 
Uganik Bay. Results showed the relative amount of backscatter within Uganik Bay was greater during 
Phase 1 than in Phase 2, that total “herring” backscatter was greater than “non-herring” backscatter 
during both phases, and there was a decrease in herring backscatter between sampling periods (Fig. 23). 
Comparison of total backscatter between defined sampling regions within Uganik Bay showed the largest 
volume of herring backscatter was found in the Northeast Arm of Uganik Bay during both phases of the 
project (Fig. 24). The estimate of herring biomass was 4957 metric tons in Phase 1 and 2593 metric tons 
in Phase 2 (Table 5). At least half the herring in each Phase were 5-7 years old (Table 5). Average total 
length was 23.9cm for 2-4yr old herring, 28.1cm for 5-7yr old herring,30.9cm for 8+yr old herring sampled 
(Table 5). 

Both herring and non-herring backscatter were kriged to interpolate relative backscatter across the 
study area (within geographic bounds based on vessel track lines). Results of kriging efforts showed that 
the highest backscatter amount of herring were concentrated in the south arm and the inner portion of 
northeast arms of Uganik Bay during Phase 1 and nearly entirely in northeast arm in Phase 2 (Fig. 25). 
Non-herring backscatter showed the highest values in the main arm of the bay and near the outer portion 
of northeast arm during both phases (Fig. 26). Additional tows would have been necessary to attribute 
backscatter classified as non-herring more specifically (i.e. fish or zooplankton). However, kriging shows 
that the areas of relatively high non-herring backscatter correspond to areas of relatively low herring 
backscatter and vice versa (Figs. 25, 26). 

The locations of midwater trawl tows were not predetermined and occurred when hydroacoustic 
backscatter showed either an area of relatively high prey density or suggested different prey composition 
or layering. A total of 14 midwater and nine tucker trawls were conducted during study period (Fig. 2). 
Walleye pollock and Pacific herring were the dominant fish species in midwater trawls during both phases 
of the study (Fig.27). The herring were large (Table 5) and comparable to the size of pollock sampled 
(average length= 28cm). Additional taxa observed were eulachon, capelin, cods, and squid. Other 
species, including larval fish, Atka mackerel, Pacific sandlance, and arrowtooth flounder, were caught in 
small numbers and grouped together as “other” when evaluating tow compositions (Fig. 27). It is 
important to note that the species composition of midwater trawl hauls may be significantly affected by the 
selectivity of the net used. Since the net employed was designed for catching and enumerating Pacific 
herring, it may have failed to catch smaller fish, such as Pacific sandlance and capelin and, as a result, 
their presence may be underrepresented. However, their scarcity in predatory fish stomachs (see below) 



suggests these forage fish may not have been present in significant numbers in Uganik Bay during the 
study period. 

Tucker trawl tows in both survey periods collected only four taxa of zooplankton: amphipods, 
chaetognaths, copepods and euphausiids (Table 6). The contents of Tucker trawl tows showed only slight 
variation among trawl locations, with copepods consistently dominating trawl contents (Fig. 28). Counts 
were generally higher during Phase 1 than Phase 2 (Table 6).  

Stomach contents of at least 16 herring and at least 18 pollock were examined to determine what 
prey these species had consumed. Euphausiids were found in every pollock and every herring stomach 
examined. Other prey items included chaetognaths and amphipods. Only one herring and one pollock 
stomach each contained a single Pacific sandlance. The prevalence of zooplankton and the relative 
absence of forage fish suggest that the latter were not readily available as a prey source for apex 
predators during the study period. 
 
5. Seasonal distribution of apex predators in Uganik Bay 
Aerial surveys 

We conducted 10 monthly aerial surveys to document the relative abundance and distribution of 
cetaceans and pinnipeds in waters of eastern and western Kodiak Island, including Uganik Bay. The 
November and January surveys were postponed repeatedly and ultimately canceled due to inclement 
weather. Cetaceans were identified to species or as Unidentified and their locations entered into a geo-
referenced ArcGIS database (Fig. 29). Due to permit limitations, Steller sea lions could only be surveyed 
on Cape Ugat haulout quarterly; counts were made from photographs taken during aerial surveys on 
09/27/07, 12/11/07, 04/03/08, and 06/11/08..Any rafts of Steller sea lions observed swimming during 
aerial surveys were photographed for subsequent enumeration. The timing of surveys rarely coincided 
with mid-day low tides so comparative monthly counts of harbor seals were not possible. However, 
opportunistic counts were made at the three Uganik Bay haulouts when possible (Table 7).   

Between 7 December 2007 and 21 January 2008, the shore-based field crew conducted 40 surveys 
by skiff for a total of 136 hours of effort among the three survey types (Table 8). Skiff-based surveys 
resulted in over 5,000 marine mammal sightings, including four species of cetaceans, two species of 
pinnipeds, and sea otters (Table 9). A total of 22 individual humpback whales and 7 fin whales were 
photo-identified during skiff-based whale surveys; tissue samples were collected by biopsy of 10 
humpback and 3 fin whales. Killer whales were sighted in NE Arm on three occasions in December, 
including an observation of one pod killing and, presumably, consuming two sea otters. Sightings of non-
cetacean marine mammals included harbor seals and Steller sea lions but were dominated by sea otters 
(Table 9). 

In general, cetacean counts diminished throughout the winter study period, with a peak in overall 
sightings occurring in late December (Fig. 30). Humpback whales were sighted within the bay throughout 
the study period, while fin whales had generally moved out of the bay by early January. Killer whales 
were seen on multiple occasions during one week only (Fig 30). During the same period the winter study 
period (Fig. 31). Sea otters were seen regularly during the surveys, primarily in Mush Bay (across from 
The Twins). Steller sea lions were seen sporadically in the bay with counts ranging from 0-62 per survey 
(Fig. 31). Rafts of Steller sea lions were also seen during aerial surveys in February and April; their 
presence inside Uganik Bay coincides with low counts recorded on Cape Ugat haulout (Table 7). Harbor 
seal counts showed biweekly peaks that are likely associated with the timing of mid-day low tides, when 
available substrate would be maximized on The Twins haulout during skiff-based surveys. 
 
CONCLUSIONS 

In this study we examined the winter use of Uganik Bay and its resources by sympatric marine 
mammals. Potential prey documented in the bay included fish (predominately herring and pollock) and 
zooplankton (predominately copepods and euphausiids). Acoustic surveys indicated there was more prey 
(both herring and non-herring) in the bay in December than January and that herring aggregations were 
limited to Northeast Arm in January. Trawl samples collected during this period showed the herring 
present in Uganik Bay were exceptionally large (>50% herring sampled in both Phases were 5-7yrs old 
and averaged 28.1cm total length) nearly equal in size to the average pollock sampled (average = 28cm) 
(ADFG, unpubl data). 

We documented a variety of marine mammals co-occurring in Uganik Bay in winter 2007-08, including 
sea otters, pinnipeds, and cetaceans. Although data are not available for direct comparison, our findings 



suggest these species are likely targeting different prey species at multiple trophic levels, thereby 
minimizing their potential competition. Sea otters primarily forage on benthic invertebrate such as 
mollusks, crustaceans, and echinoderms (Ebert 1968, Estes et al. 1981). In the Kodiak Archipelago, they 
eat predominantly clams and mussels (Calkins 1978, Kvitek et al.1993, Doroff and Bodkin 1994, Doroff 
and DeGange 1994). Only in the Aleutian Islands and westward have sea otters been found to eat finfish 
regularly (Kenyon 1969, Estes et al.1982). Therefore the diet of sea otters does not overlap with other 
marine mammals in the bay. Sea otters, however, can be preyed upon by transient killer whales, as 
documented during our skiff surveys. One of the Gulf of Alaska transients involved in that incident 
(AT130) has been seen repeatedly in Kodiak Harbor preying upon Steller sea lions. Killer whales 
represent the extreme upper trophic level within the Uganik Bay marine system. 

Prior to our investigations, we hypothesized that baleen whales present in Uganik Bay in winter would 
be foraging on wintering populations of Pacific herring. Evidence from our varied midwinter data sources 
however, suggests that both fin and humpback whales may have been targeting zooplankton rather than 
herring. Based on previous tagging studies, we believe humpback whales may avoid foraging on pollock 
when alternative prey is available (Witteveen, et al. 2008). Likewise, the herring may not have been 
selected due to their larger size which approached or exceeded the maximum size humpbacks are 
believed anatomically capable of swallowing (30cm; Nemoto 1959). Both fin and humpback whales likely 
practice prey switching and may take advantage of ephemeral patches of more suitably sized herring 
(Boyd 1996, Cotte et al 2009). So we anticipate that more foraging on herring may occur in the future as 
the age structure and average size of the Uganik herring population changes in coming years. 

While baleen whales were apparently foraging on zooplankton in our winter study, scat evidence 
suggests Uganik Bay harbor seals were likely exploiting the locally abundant herring and pollock schools, 
with herring consumption increasing into spring. We found a degree of dietary overlap between Uganik 
Bay pinnipeds that varied seasonally. While both seals and sea lions fed on salmon and herring when 
they were seasonally abundant, Steller sea lions had a more diverse diet and consumed relatively more 
demersal and benthic species including flounders, soles, and Pacific cod in winter than did seals. 

The diets of baleen whales and pinnipeds may overlap during times when forage fish such as herring, 
capelin, or sandlance are locally abundant. Although pinnipeds are central-place foragers, they also 
opportunistically exploit seasonally abundant prey resources (Jemison 2001, Womble et al.2005) and 
their diets in Kodiak are incredibly diverse (McKenzie and Wynne 2008, Wynne unpubl. data). Both fin 
and humpback whales are both extremely mobile consumers that are known to switch between 
zooplankton and fish prey opportunistically. Therefore the likelihood these consumers would compete 
directly for diminished prey resources seems remote. A greater possibility for dietary overlap and potential 
competition occurs between baleen whales and pollock and other predatory fish that consume forage fish, 
euphausiids, and other zooplankton species. 

 
PROJECT OUTCOMES, REVELATIONS, and MODIFICATIONS 

This project was a collaborative and multi-faceted research effort. The advantage of conducting multi-
dimensional studies with multiple investigators includes overlapping ecosystem-level questions and 
sharing of research funding and platforms. But the difficulties of these studies are also magnified with 
added layers of data acquisition and management complexity and time delays. Simultaneously studying 
multiple species is difficult: protocols for one survey may not be compatible with another, compromising 
the utility of some or all the data collected. As an example, using R/V Resolution as a common platform 
from which to conduct herring and non-herring prey surveys as well as tag and track whales would seem 
to assure synchronous sampling efforts. However, the gear, timing, and protocols needed to survey 
herring, pollock, whales, and zooplankton all differ and the crew of this small research vessel could not 
operate 24/7 shifts even if proper sampling equipment were available for all surveys. Ultimately, linking all 
the results into a comprehensive package requires longevity and dedication that are hard to sustain for a 
diverse group of independent researchers. 

Relying on winter surveys makes the research effort that much more difficult, especially in Alaska. At 
58 °N latitude, the Kodiak area has only 6 hrs of usable daylight in December, limiting observational 
opportunities. Weather patterns with repeated low pressure systems made scheduling of aerial surveys 
problematic and limited the days that acoustic and observational surveys could be safely conducted. 
Despite these challenges, we successful met our objectives with only minor revisions.  
 
 PRODUCTS 



A formal poster summarizing this study was presented at the Society for Marine Mammalogy’s 
Biennial Conference on the Biology of Marine Mammals, held in Quebec City, October 2009. In addition, 
progress and results of this study were presented by Wynne and Witteveen to the public during two 
presentations at Kodiak WhaleFest 2008 and 2009. 
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Figure 1. Location of Uganik Bay on the northwest side of Kodiak Island with regions and haulouts 
referenced within the bay. 
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Figure 2. Location of tows conducted during hydroacoustic prey surveys within the survey area during 
Phase 1 (top pane) and Phase 2 (bottom pane). Shown are locations and identification number of 
midwater (red triangles) and Tucker (yellow squares) trawls in addition to the hydroacoustic vessel’s 
trackline. 



 
Figure 3. Approximate route of aerial survey flown monthly from Oct 2007 to Sept 2008 to document 
seasonal distribution of cetaceans and pinnipeds   
 

 
Figure 4. Map of Uganik Bay showing approximate transect lines followed during shore-based transect 
surveys and location of the shore-based field station (black star). 



 
Figure 5. Map showing locations of tagged harbor seals tracked from Oct 2007- August 2008. Each color depicts movements of an individual 
seal that were tagged on a haulout within Uganik Bay in late October 2007. 
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Figure 6. Winter 2007-08 movement patterns of harbor seals tagged in Uganik Bay October 2007. Each color represents locations of an 
individual seal.
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Figure 7. Summaries provided by ADFG of location data collected from four individual harbor seals tagged within Uganik Bay, October 2007- 
August 2008, showing variable use of haulouts within the area. The white star depicts each seal’s capture site. 
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Figure 8. The number of harbor seal dives occurring within each of 10 depth bins. Only harbor seals with 
location data within the bounds of the study area are included.  
 

 
Figure 9. The number of harbor seal dives occurring within each of four 6-hour time bins. Arrows indicate 
approximate times of sunrise and sunset during this study. 
 



 
Figure 10. The number of harbor seal dives occurring within each of 10 depth bins for time periods corresponding to Phase 1 (a) and Phase 2 (b) 
of Uganik Bay hydroacoustic prey surveys.  
 

 
Figure 11. The number of harbor seal dives occurring within each of four 6-hour time bins during a) Phase 1 and b) Phase 2 of Uganik Bay 
hydroacoustic survey effort.  



 
Figure 12. Harbor seal dives and relative herring backscatter (NASC) summed across depth bins for a) 
Phase 1 survey, b) Phase 2 survey and c) both surveys combined.  



 
 
 
 
Figure 13. Locations of tagged harbor seals within the study area during Phase 1 (green circles) and 
Phase 2 (red circles) of Uganik Bay. 



 

 
Figure 14. Locations of tagged harbor seals within the study area during Phase 1 and relative herring 
backscatter (NASC) collected during Phase 1 of Uganik Bay hydroacoustic survey effort.  
 

 
Figure 15. Locations of tagged harbor seals within the study area during Phase 2 and relative herring 
backscatter (NASC) collected during Phase 2 of Uganik Bay hydroacoustic survey effort. 
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Figure 16. Frequency at which dominant prey items (in >10% of scats with prey) were found in harbor 
seal scats collected seasonally on Uganik Bay haulouts, 2002-2008.  
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Figure 17. Comparison of the relative frequency at which dominant prey items (in >10% of scats with 
prey) were found in harbor seal and Steller sea lion scats collected December –February in or near 
Uganik Bay.  



 

Figure 18. Map of Uganik Bay showing the tracks of a fin whale tagged on 2 December 2007 and a 
humpback whale tagged on 5 December 2007. Initial attachment locations are indicated by stars. 
Also shown are locations of whales sighted during whale tracking efforts.  
 



 
 

Figure 19. Comparison of total herring and non-herring acoustic backscatter collected during grids or 
focal follows concurrent with whale tagging events 
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Figure 20. Comparison of the depth of herring backscatter with the depth of dive for one tagged fin and 
one tagged humpback whale.  
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Figure 21. Comparison of the depth of non-herring backscatter with the depth of dive for one tagged fin 
and one tagged humpback whale.



 
Figure 22. Humpback whale dives (solid red line) recorded via ATDT and overlaid on acoustic backscatter (green diffuse band) present in Uganik 
Bay 5 December 2007. Whale dive depths (in meter, Y-axis) are shown to correspond to the distribution of a layer of backscatter as it migrates up 
in the water column following sunset (indicated by the red arrow on the x-axis). The yellow line represents the ocean bottom with depth in meters 
on Y-axis.



 
 

 
Figure 23. Comparison of total acoustic backscatter (m2/nm2) for herring and non-herring separately 
during Phases 1 and 2 prey surveys. 
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Figure 24. Comparison of relative acoustic backscatter (m2/nm2) for both herring and non-herring 
backscatter by region and project phase.  
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Figure 25. Map of Uganik Bay showing relative herring backscatter kriged across the study area and 
composition of midwater trawl tows for Phase 1 (top pane) and Phase 2 (bottom pane).   



 
Figure 26. Map of Uganik Bay showing relative non-herring backscatter kriged across the study area and 
composition of midwater trawl (excluding herring) and tucker trawl tows for Phase 1 (top pane) and Phase 
2 (bottom pane).  



 
 
Figure 27: Species composition in midwater trawl tows made during hydroacoustic prey surveys aboard 
the R/V Resolution.  
 

 
Figure 28. Species composition in Tucker trawl tows conducted during hydroacoustic prey surveys 
aboard the R/V Resolution.



 
Figure 29: Sightings of fin (green) and humpback (blue) and unidentified (red) whales during 10 monthly aerial surveys of the northern 
portion of Kodiak Island, Sept 2007-Oct 2008. Seasons are defined as Fall (Sept- Nov), Winter (Dec – Feb), Spring (Mar – May) and 
Summer (June – Aug).  
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Figure 30. Counts of humpback (HB), fin (FW), and killer whales (KW) made by skiff-based field crew 
during mid-winter weekly transects in Uganik Bay, 7 December 2007 to 21 January 2008. 
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 Figure 31. Counts of harbor seals (HS), Steller sea lions (SL), and sea otters (SO) made by skiff-based 
field crew during weekly transects in Uganik Bay, 7 December 2007 to 21 January 2008



Table 1: Details of tagged harbor seals for which data were retrieved. The final column indicates whether 
the location data for each seal allowed for its inclusion in some or all analyses described in this report.  
 

Seal ID Ptt 
Deployment 

Date Tag Type Sex Age Molt 
Final 
Mass 

In 
survey 
area? 

PV07KOD01 58074 27-Oct-07 SPLASH M SUB   41.3 No 
PV07KOD02 58077 27-Oct-07 SPLASH M ADULT Post 49.1 Yes 
PV07KOD03 65912 26-Oct-07 SPLASH M SUB Post 37.7 Yes 
PV07KOD04 58075 26-Oct-07 SPLASH M SUB Post 43.8 No 
PV07KOD05 65916 27-Oct-07 SPLASH M ADULT   108.6 Yes 
PV07KOD06 74683 28-Oct-07 SPOT5 M ADULT   105.5 No 
PV07KOD07 74686 28-Oct-07 SPOT5 M ADULT   92.7 Yes 
PV07KOD08 74680 28-Oct-07 SPOT5 M ADULT Post 69.6 No 
PV07KOD09 65915 28-Oct-07 SPLASH F SUB   49.9 Yes 
PV07KOD10 58073 28-Oct-07 SPLASH F ADULT   57.7 No 
PV07KOD12 58068 28-Oct-07 SPLASH F SUB   40.1 Yes 
PV07KOD13 74671 28-Oct-07 SPOT5 F SUB   40.9 No 
PV07KOD14 58070 27-Oct-07 SPLASH F SUB Post 37.0 Yes 
PV07KOD16 65913 27-Oct-07 SPLASH F SUB Post 40.8 No 
PV07KOD17 58076 28-Oct-07 SPLASH F SUB Post 42.4 Yes 
PV07KOD19 74668 29-Oct-07 SPOT5 F ADULT Post 88.0 Yes 
PV07KOD21 74669 29-Oct-07 SPOT5 M ADULT Post 128.7 Yes 
PV07KOD22 74660 29-Oct-07 SPOT5 M ADULT Post 115.0 Yes 
PV07KOD24 74675 29-Oct-07 SPOT5 F ADULT Post 85.0 No 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         
         

 
 
 
 



 
Table 2: The number of dives for individual harbor seals found within the study area between November 
27, 2007 and January 29, 2008.  
 
 

Seal ID 
No. of 
Dives 

PV07KOD02 530 
PV07KOD03 8113 
PV07KOD05 1615 
PV07KOD09 3734 
PV07KOD12 3263 
PV07KOD14 1765 
PV07KOD17 6536 

Total 25556 
 
 
 



Table 3: The number of dives included in analysis for individual harbor seals found within the study area during each of two Uganik Bay prey 
surveys.  

  No. of Dives 
Seal ID Phase 1 Phase 2 Seal Total 

PV07KOD03 1275 528 1803 
PV07KOD05 218 143 361 
PV07KOD09 800 343 1143 
PV07KOD12 804 188 992 
PV07KOD17 1989 - 1989 
Survey Total 5086 1202   

Grand Total     6288 
 
 
Table 4. Dominant prey (occurring in >10% of scat samples with prey) identified in seasonal scat collections from harbor seal (HS, 2002-08) and 
Steller sea lion (SSL,  2005, 2007) haulouts in or near Uganik Bay. 
 

 WINTER (Dec-Feb) SPRING (Mar-May) SUMMER (Jun-Aug) FALL (Sep-Nov) 

 SSL HS HS HS HS 
 n    n   n    n    n    
 162 %FOC 27 %FOC 34 %FOC 29 %FOC 43 %FOC 
Herring 68 42.5 15 55.6 25 73.5 3 10.3 10 23.3
Salmon 14 8.6%         22 75.9 24 55.8
P. sandlance 61 37.7 3 11.1     6 20.7 30 69.8
Pollock 78 48.1 10 37.0 11 32.4 6 20.7 9 20.9
P. Cod 72 44.4     2 5.9     5 11.6
Gadid 9 5.6         2 6.9 13 30.2
Soles 24 14.8     8 23.5 3 10.3 12 27.9
ArrowtoothFlounder 89 54.9 3 11.1 4 11.8 4 13.8 11 25.6
Sablefish 2 1.2         5 17.2     
Cephalopods 17 10.5             5 11.6
Gunnels 1 0.6             9 20.9
Sandfish 22 13.60                 
Prowfish                 10 23.3

 



Table 5. Estimated biomass (metric tons) of herring derived from acoustic surveys for each age class sampled from separate regions of Uganik 
Bay. The average total length for herring sampled from each age class is listed under the corresponding age column at the bottom. 
 
 
 
 
 
 
 
 
 
 
 
 

Uganik Bay Survey Herring Biomass (metric tons) by age 
Location Date Age 2-4   Age 5-7 Age 8+ Total 

Uganik (West Pt. - Mink Pt.) 11/28/2007
 

581         662         165       1,408 

Uganik (Packers Spit - Mink Pt.) 11/30/2007
 

399         456         114          969 

NE Arm    12/2/2007
 

104         229           97          429 

Uganik (Sally Island - Mink Pt.) 12/6/2007
 

379         834         352       1,565 

NE Arm (Sally Island) 12/7/2007
 

142         313         132          586 

   
 

1,604      2,493         860       4,957 
   32.4% 50.3% 17.3%  

NE Arm (Starr Pt. - Sally Island) 1/22/2008
 

87         229            76          392 

NE Arm (Toshwok - Sally Island) 1/23/2008
 

203         534          175          913 

NE Arm (Starr Pt. - Sally Island) 1/29/2008
 

286         754          248       1,288 

   
 

576      1,517          500       2,593 
    22.2% 58.5% 19.3%   

  Total Length (mm)   

      239 281 309   



Table 6. Counts of zooplankton by taxonomic groups for each of 8 Tucker trawl tows in Uganik Bay.  
 

Tow ID Date Amphipods Chaetognaths Copepods Euphausiids Total 

704001 11/29/2007 
 

1,896            4,880 
 

62,000 
 

1,856 
 

70,632 

704002 11/30/2007 
 

12,898            9,318 
 

364,672 
 

6,822 
 

393,710 

704003 12/2/2007 
 

11,072          10,464 
 

1,224,832 
 

6,400 
 

1,252,768 

704004 12/4/2007 
 

2,398            6,666 
 

826,944 
 

1,220 
 

837,228 

704005 12/5/2007   
 

45,184 
 

45,184 

704006 12/6/2007 
 

45,248         213,168 
 

737,280 
 

37,728 
 

1,033,424 

801001 1/26/2008 
 

1,584            1,392 
 

238,976 
 

27,136 
 

269,088 

801002 1/28/2008 
 

112            1,216 
 

46,656 
 

8,448 
 

56,432 

801003 1/29/2008                  16 
 

69,504 
 

696 
 

70,216 
 
 

 
Table 7. Number of harbor seals (HS) and Steller sea lions (SL) counted on haulouts or swimming in rafts during aerial surveys of the Uganik Bay 
region, September 2007 to August 2008. 

Survey Date 

Species Site 9/27/07 10/24/07 12/11/07 2/12/08 4/3/08 4/23/08 5/21/08 6/11/08 7/29/08 8/27/08 

SL Cape Ugat haulout 212  123  241   317   

SL Swimming/rafts S. Arm 0 0 0 51 0 88 0 0 0 0 

HS The Twins haulout awash   0     129  
HS Uganik Passage haulout 0   42   39  178 86 
HS Noisy Is haulout    166   33    

 



Table 8. Type, number, and duration of surveys conducted by skiff-based field crew during weekly 
surveys in Uganik Bay, 7 December 2007 to 21 January 2008.  
 

Skiff-based Surveys 

Type Number Total Hours 

Beach 9 38.4 

Transects 14 41.1 

Whales 17 56.49 

Totals  40 136.0 
 
  
 
Table 9. Summary of the number of sightings and individual marine mammals counted during skiff 
surveys of Uganik Bay between 7 December  2007 and 21 January 2008. 

Species 
No. of 

Sightings 
No. 

Individuals 

Sea Otter (SO) 581 3111

Steller Sea Lion (SL) 89 548

Harbor Seal (HS) 91 1355

Humpback Whale (HW) 78 131

Fin Whale (FW) 12 23

Killer Whale (KW) 7 33

Harbor Porpoise (HP) 2 16

  860 5217
  



 

Figure 3: Map of Uganik Bay showing the tracks of a fin whale tagged on December 2, 2007 
and a humpback whale tagged on December 5, 2007.  Initial attachments are indicated by 
stars. Also shown are locations of whales sighted during whale tracking efforts.  

3.  
 
 
 
 

 
 
 


