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EXECUTIVE SUMMARY 
During 2006, the St. George Island Traditional Council, in collaboration with the St. Paul Island 
Tribal Government, Community and Ecology Resources and the University of Alaska, Fairbanks 
collected baseline information on the distribution and behavior of predators on northern fur seals 
in the Pribilof Islands region. We used two methods to collect data; a logbook program in the 
local halibut fishery, and a local and traditional knowledge (LTK) survey.  Emphasis was placed 
on assessing current and historical trends in the location, numbers and seasonality of killer whale 
and Steller sea lion observations, as well as the frequency and extent of observed predation 
events.  During the 2006 commercial halibut fishery, 15 boats from St. Paul and 3 boats from St. 
George participated in the logbook program, representing nearly complete coverage of the local 
fleet.  From mid-June through late-September, fishermen from ten boats reported 21 sightings of 
killer whales in both the near-shore waters around the Islands and at the continental shelf break, 
however no direct predation events were observed by local fishermen.  A total of 48 LTK 
interviews were conducted and interviewees reported 29 sightings of killer whales during 2006.  
Predation on northern fur seals by both killer whales and Steller sea lions was reported during 
LTK interviews in observations spanning the period from 1976 to the present.  Gear interactions 
with killer whales were reported by fishermen on local vessels, however killer whale depredation 
on halibut longline gear was only observed in the distant waters near the continental shelf break 
and not in the near-shore waters around the islands.  Our results are consistent with the 
characterization of killer whale ecotypes in the eastern North Pacific and more recently in the 
eastern Aleutian Islands.  Killer whale observations in the near-shore waters of the Pribilof 
Islands were consistent with the transient ecotype; they were observed in small groups, were 
observed preying on marine mammals and did not interact with fishing vessels or appear to 
consume fish.  Killer whales encountered by Pribilof fishing vessels near the continental shelf-
break were consistent with resident killer whales; they occurred in larger groups, interacted with 
fishing vessels and ate fish from halibut longlines. 

DECEMBER 2007  v



PREDATION ON NORTHERN FUR SEALS IN THE PRIBILOF ISLANDS: A BASELINE STUDY  
 

 

INTRODUCTION 
Over 50% of the worldwide population of northern fur seals (Callorhinus ursinus) breeds on the 
Pribilof Islands, however the population is currently in decline.  The number of pups born on the 
Pribilof Island has decreased by more than 50% since 1975 (Towell et al. 2006).  The rate of 
decline has averaged approximately six percent per year from 1998 – 2004 (Towell et al. 2006)    
Fur seals are currently listed as depleted under the Marine Mammal Protection Act (Angliss & 
Lodge 2002) and there is increasing concern about the status of the Pribilof Island population.  
The reasons for the current decline are poorly understood and the identification of factors that 
may influence fur seal population dynamics is of increasing importance. 
 
A number of factors have been considered to explain the fur seal population declines of recent 
decades.  These include entanglement in marine debris (Fowler 1987; Trites 1992; Fowler 2002), 
competition with commercial fisheries (York & Hartley 1981; Swartzman & Haar 1983; Trites 
1992) and changing environmental conditions (Trites et al. 2007).  Predation by killer whales 
(Orcinus orca) has recently been hypothesized as a causal factor in the decline of a suite of 
North Pacific pinnipeds and sea otters (Springer et al. 2003).   However this hypothesis has been 
questioned by other researchers ((DeMaster et al. 2006; Trites et al. 2007; Wade et al. 2007)  
Existing data are insufficient to fully evaluate this hypothesis as it pertains to the northern fur 
seal decline.  However, the debate surrounding these questions highlights the importance of 
evaluating the combined effect of multiple sources of mortality on declining populations of 
pinnipeds due to the potential for interaction between individual factors ((McNamara & Houston 
1987; Loughlin & York 2000; DeMaster et al. 2006) 
 
At present, little is known about the extent of predation on fur seals at Pribilof Island breeding 
sites and throughout their range.  The population decline in recent decades has been 
characterized by a variable rate of decline between the two islands which may suggest 
differences in some local component of natural or anthropogenic mortality during the breeding 
season.  Differences in foraging areas utilized by lactating fur seals from St. Paul and St. George 
Island during the breeding season have been documented (Robson et al. 2004; Zeppelin & Ream 
2006). This could indicate that factors in the Bering Sea may be affecting fur seal mortality and 
birth rates.  At present there is no evidence to suggest different migration routes between 
breeding sites (Ream et al. 2005) that could lead to differences in at-sea survival rates between 
island populations. 
 
Historical evidence indicates that killer whale predation in the Pribilof region is not a new 
phenomena (Hanna 1922).  However, quantitative estimates of predation rates on free ranging 
marine mammals are difficult to determine (Barrett-Lennard et al. 1995; Estes et al. 1998).  
Gentry and Johnson (1981) estimated that between 3 and 7 percent of the estimated 80,000 fur 
seal pups born on St. George Island during 1975 may have been killed and eaten by Steller sea 
lions (Eumetopias jubatus).  In their study, they cite LTK from St. George residents suggesting 
that fur seal predation by Steller sea lions was a recent phenomenon on St. George, and did not 
occur at St. Paul Island.  As recently as 2003, Island Sentinels have recorded multiple sea lion 
predation events on St. George Island.  While local observations of killer whale predation on fur 
seals are not uncommon, no data exists to as to the frequency and extent of fur seal kills on either 
island. 
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The objective of this study was to collect baseline information about predation on fur seals in the 
near-shore region around the Pribilof Islands. We used a community-based approach to assess 
whether local fishermen and residents can provide useful information to improve the 
understanding of ecological interactions between fur seals and their predators. Both the LTK 
survey and fisheries data collection program also focused on collecting specific information on 
the nature and extent of marine mammal/fisheries interactions in the local halibut fishery.  This 
report summarizes the results of this research which was conducted under UAF/PCCRC Grant 
06-0036 to the St. George Traditional Council.  The methodology and results summarized in this 
report were also presented earlier as a poster at the Alaska Marine Science Symposium in 
Anchorage AK, January 21-24, 2007.   

METHODS 

Local Fisheries Data Collection Program 
In the first component of the study we developed a data collection program for marine mammal 
observations in the local subsistence and commercial halibut fishery.  Tribal Government 
researchers on each island coordinated with the local fishermen’s associations to develop and 
implement a methodology through which marine mammal observations were recorded by local 
fishermen.  The research plan drew on the collective experience gained through programs such 
as the Marine Mammal Platforms of Opportunity (POP) program, the NMFS Groundfish 
Observer Program and the NMFS Marine Mammal Observer Program (MMOP) to develop data 
standards and collection protocols that are comparable to those used in other fisheries.   
 
As a pilot program in the local Pribilof fisheries, the methodology was designed to be 
streamlined and simple to increase the probability of successfully gathering useful information. 
A strong emphasis was placed on community cooperation and good communication with 
fishermen.  This was considered an essential part of  building an observational network in which 
local fishermen alert Island Sentinel researchers to the presence and location of killer whales 
around the island.   
 
Scientific collaborators worked with researchers on both islands to compile information and 
training materials for distribution and discussion with local fishermen regarding standardized 
methods and Federal marine mammal approach regulations concerning: 

 
• Killer whale Photo ID  
• Pod counts 
• Sex and age determination 
• Documentation of the extent and type of fisheries interactions (e.g. rake marks, damaged 

catch, and damaged gear). 
 
Compact, water-proof logbooks were distributed to local fishermen (see Appendix 1) by research 
assistants on each island. The research assistants were provided with a detailed field coordinators 
manual developed to standardize the data collection methodology in each community (see 
Appendix 2).  The manual included data forms to track the distribution and collection of 
logbooks and interactions with fishermen (see Appendix 3).      The logbooks were designed with 
a standardized format for recording the location, date and relevant information for killer whale 
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sightings, predation observations and gear interactions.  Fields were included to record additional 
details such as:  
 

• Vessel activity 
• Target species or catch 
• Bait type 
• Deterrents used 
• Response to deterrents 
• Distinctive markings on species observed (e.g. scars, tags or marine debris) 
• Photos or video taken 
• Repeated sightings of the same pod or animal 
• Species behavior and interaction with other species 

 
 Additional space was provided to encourage the recording of additional observations of interest.  
Fishermen were contacted regularly during the season to retrieve data and encourage continued 
participation.  Logbook data were transferred to a computer database for archiving and analysis.  
Periodic dockside surveys were also conducted to identify and target non-participating fishermen 
and conduct informal interviews. 

Local and Traditional Knowledge Survey 
The LTK component of the study was designed to gather baseline historical information on the 
spatial and temporal characteristics of fur seal predators in the Pribilof region.  We conducted 
interviews with a diverse array of individuals and groups that had historical data or important 
insights regarding focal species. These groups included: 
 

• Local fishermen that have participated in the subsistence or commercial halibut fishery 
• Non-resident fishermen who actively fish in the Pribilof region 
• Subsistence hunters 
• Community residents and elders 

   
Local researchers and scientific collaborators worked together to develop a standardized survey 
instrument to gather local and traditional knowledge from study subjects.  The survey instrument 
consisted of detailed manual and a set of four integrated forms.  The forms were used to record 
data during interviews or from notes and recordings following interviews (see Appendices 4 & 
5).  Scientific collaborators were present on-island during the early stages of the LTK survey to 
assist local researchers.  
 
Interviews targeted the following subject areas: 
 

• Spatial and temporal occurrence of killer whales and Steller sea lions 
• Direct observations of predation events  
• Age class of fur seals killed (categorized by predator type) 
• Existence of photographic or video documentation of killer whales or observed predation 

events 
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• Extent and type of fisheries interactions (e.g. rake marks, damaged catch, or damaged 
gear) and existence of photographic documentation 

 
Spatial data collected during interviews was geo-referenced and incorporated into a GIS database 
designed by scientific collaborators and jointly maintained by the Island Sentinel programs.  

RESULTS 

Fisheries Logbook Program 
During the 2006 commercial halibut fishery, 15 boats from St. Paul and 3 boats from St. George 
participated in the logbook program, representing nearly complete coverage of the local fleet.  
From mid-June through late-September, fishermen from ten boats recorded 17 sightings of killer 
whales in their logbooks (Table 1). An additional 4 sightings that were reported by fishermen 
during dockside and LTK interviews are included in the LTK survey summary.  Encounters with 
killer whales occurred in both the near-shore waters around the Islands and at continental shelf 
break (Figures 1 & 2).  No predation events on northern fur seals were reported by local 
fishermen from either island during the 2006 halibut fishery. 
 
A total of 63 killer whales were reported in groups that were estimated to range in size from 1 to 
7 whales.  The overall average group size was 3.7 whales per encounter (median = 4, IQR1 = 2 -
4).  The largest groups reported (median = 7, IQR = 6.5 - 7) were all encountered at the 
continental shelf break while smaller groups were observed near the islands (median = 3, IQR = 
2 – 4).  The three shelf-break sightings were the largest groups of whales reported by Pribilof 
vessels (Table 1). 
 
The time at which the whales were sighted was recorded for 10 sightings.  The majority (n=7) of 
the sightings occurred between 1800-2359 hrs (70%), with 2 sightings occurring between 0600-
1159 and 1 sighting between 1200-1759.  During the study period (June-August), all sightings 
would have occurred during daylight hours. 
 
Killer whales were encountered during both setting and retrieval of fishing gear and while 
traveling to and from the fishing grounds.  Most (66%) of the sightings were reported in near-
shore waters while vessels were traveling (n=10).  The remainder of the sightings (n=4) were 
recorded during setting and retrieval of fishing gear.  Fishermen characterized the summer 2006 
as an extremely foggy season and generally felt that this reduced the distance at which they were 
likely to observe killer whales while fishing.   
 
Gear depredation by killer whales was only reported by vessels fishing farther away from the 
islands, usually near the continental shelf break. All such interactions occurred during gear 
retrieval.  Fishermen reported that the killer whales were following vessels and responding to the 
sounds generated by the retrieval of fishing gear.  In several cases fishermen reported substantial 
damage to or loss of their catch.  Gear depredation usually resulted in vessels having to leave the 
fishing grounds temporarily.  No use of deterrence methods was reported by fishermen in the 

 
1 The inter-quartile range (IQR) is defined as the distance between the first quartile (25th percentile) and the third 
quartile (75th percentile).  
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logbook program.  In contrast to the experience of vessels fishing at the shelf-break, no gear 
interactions were reported by vessels fishing close to the islands.   
 
Observations of a range of other species were reported by local vessels including; fin whales, 
minke whales, northern fur seals, an unidentified albatross, ancient murrlets, and coho salmon.  
Both fin whales and minke whales were repeatedly sighted off Dalnoi Point and other areas 
south and west of St. George Island.  One fin whale with a distinctive “notched” dorsal fin was 
photographed.  This whale had been previously observed in this area (Figure 3). 
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Table 1.  Killer whale encounters recorded by Pribilof Island fishing vessels during the 2006 halibut fishery. 

Date Time Encounter 
Group 
Size Location Lat Lon Vessel Vessel Activitity KW Behavior 

21-Jun-06       13:00 1 7 Shelf-Break 56.589 -172.393 SNG-2 Retrieving Gear Gear Interaction 

22-Jun-06       

    

      

    

     

     

    

      

     

NA 2 7 Shelf-Break 56.424 -171.441 SNG-2 Retrieving Gear Gear Interaction 

24-Jun-06 NA 3 4 SNG Nearshore, NW 56.618 -169.813 SNG-1 Setting, Ret. Gear Following Vessel 

06-Jul-06 21:30 4 2 SNP Nearshore, SW 57.103 -170.322 SNG-2 Traveling Traveling, Feeding

07-Jul-06 18:05 5 7 SNP Nearshore, SW 57.090 -170.440 SNG-2 Traveling NA

07-Jul-06 NA 6 3 SNP Nearshore, SW 57.112 -170.240 SNP-2 Retrieving Gear Traveling

07-Jul-06 20:39 7 4 SNP Nearshore, SW 57.117 -170.283 SNP-5 Traveling NA 

08-Jul-06 10:45 8 1 SNP Nearshore, N 57.247 -170.335 SNP-3 Retrieving Gear Traveling 

09-Jul-06 18:00 9 2 SNP Nearshore, SW 57.117 -170.300 SNP-5 Traveling NA 

13-Jul-06 20:30 10 1 SNP Nearshore, N 57.250 -170.250 SNP-5 Retrieving Gear NA 

14-Jul-06 20:30 11 1 SNP Nearshore, W 57.168 -170.449 SNP-3 Traveling Traveling

19-Jul-06 20:00 12 4 SNP Nearshore, SW 57.100 -170.350 SNP-5 Traveling NA 

Jul-06 NA 13 4 SNP Nearshore, NE 57.220 -170.070 SNP-1 Traveling Traveling

Jul-06 NA 14 4 SNP Nearshore, NE 57.280 -170.060 SNP-1 Traveling Patrolling,Travelling

17-Aug-06 11:30 15 6 Zhemchug Canyon 57.683 -173.917 SNG-2 Retrieving Gear Gear Interaction 

23-Sep-06 NA 16 3 SNP Nearshore, SW 57.090 -170.310 SNP-1 Traveling Traveling

25-Sep-06 NA 17 3 SNP Nearshore, W 57.160 -170.440 SNP-4 Traveling Traveling 

P
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Figure 1.  Map of the Pribilof Archipelago showing the location of killer whale encounters recorded by local 
fishing vessels during the 2006 halibut fishery.  The numbers next to the sighting correspond to the encounter 
numbers listed in Table 1. 
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Figure 2.  Zoomed in map of St. Paul Island showing the location of killer whale encounters recorded by 
Pribilof fishing vessels during the 2006 halibut fishery.  The numbers next to the sighting correspond to the 
encounter numbers listed in Table 1. 
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Figure 3.   Photo of a fin whale with a characteristic notched dorsal fin that has been seen repeatedly off 
Dalnoi Point and the south side of St. George Island.  Photo by Rodney Lekanof. 
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Local and Traditional Knowledge Survey 
Forty-eight LTK interviews were conducted from July to November of 2006; 32 on SNP Island 
and 16 on St. George Island.  A total of 87 observations of killer whales were reported during 
interviews; 48 on St. Paul Island and 39 on St. George Island.  An additional 17 local 
observations of killer whales that were previously reported to the Island Sentinel Programs on 
each island were included in the LTK database for analysis (St. George n=2; St. Paul n=15).  The 
earliest reported observations were made in 1976; however most of the interview records (76%) 
were from 2000 or later.  Interviewees reported 26 sightings of killer whales during 2006.  The 
first observation was made in May and the last sighting recorded during the study period was on 
November 4, 2006.   
 
The majority (74%) of killer whale observations were made during the summer months, followed 
by fall/winter (21%) and spring (6%).  Killer whales were most frequently sighted during the 
daytime (48%), followed by dusk (18%), night (10%) and morning (1%).  Twenty-three percent 
of interviewees did not categorize the time of day when the sighting was made.  During 2006, 
54% of the sightings (n=14) were made during the daytime, followed by dusk (19%), night (8%) 
and unknown (19%).  Predation events for which an approximate or exact time were given 
happened from approximately 1000 to 1930 hours, with no clear pattern in the data. 
 

In 73 of the reported observations, the interviewees estimated the group size of the killer whales 
they observed (Table 2).  The average group size reported from 2000 to 2006 for near-shore 
sightings was 2.9 on St. George Island (n=16, median = 3.5, IQR = 1.8 - 4) and 3.4 on St. Paul 
Island (n=53, median = 3, IQR = 3 – 4).  The overall mean group size for near-shore sightings 
was 3.3 (median = 3, IQR = 2 - 4) for the two islands combined.  Killer whales encountered in 
off-shore waters had an average group size of 16.0 (n = 4, median = 6.5, IQR = 4.8 – 17.8), 
however there were relatively few sightings reported.  Group size did not show any discernable 
trend by year for the two islands combined (Figure 4).  The average group size for near-shore 
sightings ranged from 2.4 in 2004 to 4.4 in 2001. 
 
Observations were concentrated in areas frequently visited by community members, hunters and 
fishermen.  The only clear spatial pattern in the LTK survey data was that the highest percentage 
of observations on each island occurred in the Lat/Lon grid cells surrounding the villages (Figure 
5).  On St. George Island, 27% of the sightings that were reported in near-shore waters were 
from the village (n=10), followed by Dalnoi Point (16%) and Zapadni Bay (11%).  Eight (22%) 
of the sightings reported during St. George LTK interviews were made in offshore waters.  On 
St. Paul Island, 24% of the sightings (n=16) occurred in the Reef Point area where the village is 
located, followed by Southwest Point (18%) and Northeast Point (16%). 
 
Predation on northern fur seals by both killer whales (n=9 events) and Steller sea lions (n=7 
events) were reported spanning the period from 1981 to the present.  The most recent direct 
observation of killer whale predation on northern fur seals recorded by a participant in this study 
was made from a SNP Island fishing vessel on September 19, 2003 (Figure 6).  We are also 
aware of reports of predation events observed by visiting researchers on SNP Island during the 
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fall of 2005 and 2006, however these were not included in this study.  No predation by killer 
whales on Steller sea lions or any species other than fur seals was reported. 
 
Two observations of Steller sea lions feeding on fur seal pups in 2006 were reported during LTK 
interviews on St. George Island.  Sea lions predating on fur seals were usually judged to be lone 
individuals and in all cases were only observed preying on pups.  Sea lions were also observed 
preying on fish and octopus in near-shore waters.  No observations of Steller sea lions predating 
on fur seals were reported on SNP Island.   
 
Observations of other species of interest were also reported during interviews.  These included 
fin whales (Figure 3), minke whales, gray whales, humpback whales, sperm whales, unidentified 
large whales, dall’s porpoise, and sharks.  Several observations were documented with 
photographs which will be useful for photo-identification of individual whales (e.g. Figures 3 & 
7).  The male killer whale shown in Figure 3 was photographed near Dalnoi Point on St. George 
Island.  This whale does not appear to have been previously photographed near the Pribilofs and 
was determined to be consistent with the transient ecotype based on visual examination of the 
photograph (John Durban pers. comm.). 
 
 
Table 2.  Information on killer whale group size reported during LTK interviews on the Pribilof Islands from 
2000-06. 
   KW Group Size  Sighting Year 
  Location N Average Min Max  Earliest Latest 
St. George Island         
 Dalnoi Pt. 5 3.6 1 5  2005 2006
 Rush Pt. 1 2.0 2 2  2003 2003
 Staraya Artil 2 4.0 4 4  2004 2004
 Village 6 2.7 1 4  2004 2006
 Zapadni Bay 2 1.0 1 1  2005 2006
 Total 16 2.9 1 5  2003 2006
St, Paul Island         
 East Landing 6 3.0 1 5  2000 2006
 High Bluffs 1 8.0 8 8  2006 2006
 Lukanin 3 3.3 3 4  2001 2005
 NE Point 10 3.3 1 5  2001 2006
 Nearshore Unk. 1 1.0 1 1  2003 2003
 Reef Point 13 2.8 1 5  2000 2006
 Ridgewall 3 4.0 1 8  2001 2006
 Southwest Pt. 10 3.5 1 5  2001 2006
 Village 2 4.5 4 5  2005 2006
 Zapadni Pt. 4 3.8 3 5  2002 2006
 Total 53 3.3 1 8  2000 2006
         
Offshore Offshore 4 16.0 1 50  2005 2006
         
Overall   73 3.9 1 50  2000 2006
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Figure 4.  The average group size for killer whale sightings in near-shore waters from 2000-06 as reported in 
LTK surveys on St. Paul and St. George Islands. 
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Figure 5.  Maps showing the percentage distribution of killer whale observations in  latitude/longitude blocks 
that were recorded during LTK interviews conducted on St. Paul (upper panel) and St. George Islands (lower 
panel). 
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Figure 6.  Documentation of a killer whale predation event. Photographs were taken by local fisherman 
Phillip Lestenkof during the 2003 halibut fishery off St. Paul Island. 
Figure 6.  Documentation of a killer whale predation event. Photographs were taken by local fisherman 
Phillip Lestenkof during the 2003 halibut fishery off St. Paul Island. 
  
  

 
Figure 7.  Killer whale photographed near Dalnoi Point on St. George Island by local fisherman Rodney 
Lekanof in 2005.  This whale was determined to be consistent with the transient ecotype based on visual 
evaluation of this photograph (John Durban, pers. Comm.). 
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DISCUSSION 
The results of this project demonstrate the value of community-based observations of killer 
whales and other ecological phenomena from both shore and local fishing vessels in the Pribilof 
Islands.  In the initial year of data collection, LTK interviews and the fishery logbook program 
provided information on the spatial distribution, group size and ecological interactions among 
killer whales and other marine mammals around the Pribilof Islands.  The patterns that emerge 
from these data are consistent with the longstanding characterization of killer whale ecotypes in 
the eastern North Pacific (Barrett-Lennard et al. 1996; Matkin et al. 1999; Barrett-Lennard 
2000.) and more recently in the eastern Aleutian Islands (Matkin et al. 2007).  Killer whales 
observed in the near-shore waters of the Pribilof Islands were consistent with the transient 
ecotype; they were observed in small groups, were observed preying on marine mammals and 
did not interact with fishing vessels or appear to consume fish.  Killer whales observed by 
Pribilof fishing vessels near the continental shelf-break were consistent with the resident killer 
whale ecotype; they occurred in larger groups, interacted with fishing vessels and ate fish from 
halibut longlines.  The results of the logbook program and LTK interviews can be used to form a 
baseline characterization of killer whale behavior and ecology in the Pribilof region.  

Group Size 
The logbook program and LTK surveys indicate that killer whales near the islands were most 
frequently observed in groups of approximately 3-4 individuals.  In contrast, killer whale groups 
observed near the continental shelf break typically ranged from 6-50 killer whales.  These 
observations are consistent with published data for the Pribilof Islands and southeastern Bering 
Sea. Barreta and Hunt (1994) observed killer whales in varying group sizes up to twelve.  
However their survey data is presented as whales/100 km, so it is difficult to compare directly 
with the results of this study.  Barreta and Hunt (1994) did observe fewer whales per 100 km 
surveyed in near-shore and continental shelf waters than at the shelf-break, which is consistent 
with our results.  Waite et al. (2002) calculated average killer whale group sizes of 5.0 and 4.5 
for transect surveys conducted in 1999 and 2000 respectively.  Their surveys were conducted in 
conjunction with the groundfish acoustic trawl surveys in June of each year.  Most of their 
sightings occurred near the Alaska Peninsula and the Pribilof Islands, however they did not 
calculate separate group size estimates for near-shore and off-shore sightings.  The most recent 
information on killer whale group size for the Pribilof region is that summarized by Durban et al. 
(in prep.)  In their study transients typically occurred in smaller groups (median = 4, IQR = 3 - 5) 
than residents (median 11, IQR = 7 – 20) when encountered during surveys in proximity to the 
Pribilof Islands. 
 
The data collected by fishermen and reported by community members may slightly 
underestimate of the true killer whale group size near the islands.  In both of the studies by 
Barreta and Hunt (1994) and Waite et al. (2002) cited above, group size estimates were made 
from transect surveys that summarized killer whale sightings from near-shore and more distant 
waters.  This may have resulted in higher average group sizes if larger resident killer whale 
groups near the shelf-break were included in the group size calculations.  Transect surveys can 
also overestimate the true group size in an area if smaller groups are more likely to be missed 
(Waite et al. 2002).  The Pribilof near-shore sightings from our study were usually made from a 
distance, without closer approach to obtain a more accurate estimate of numbers.  Zerbini et al. 
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(2007) have shown that initial group size (IGS) estimates such as this tend to underestimate the 
true size of the group.  Post-encounter group size estimates (PEGS), where extra time is taken at 
closer range to better determine the number of individual whales present, usually result in larger 
group size estimates (Zerbini et al. 2007).  Lastly, sightings were made by a wide range of 
Pribilof community members who vary in experience with counting wildlife.  This may 
introduce additional considerations in the data set. 
 

Predation  
Observations of killer whale predation events on small cetaceans and pinnipeds are relatively 
rare, even during directed survey efforts.  For example, in 2001-04, Matkin et al. (2007) logged 
22,491 miles in 421 days of surveys in the False Pass-Unimak Island and Eastern Aleutian 
Islands regions.  They encountered transient killer whales on 61 occasions and observed 26 
successful kills.  The majority of these events were kills of Gray whale calves (n=18 kills) or 
other large cetaceans (n=3).  Only 4 fur seal predation events and 1 Steller sea lion predation 
event were observed during their surveys.  A study by Heise et al. (2003) used a mariners survey 
to gather information similar to that in our LTK survey.  They found that “Mariners spent an 
average of 8100 h on the water for each observation of a killer whale/sea lion interaction and 125 
000 h for each observation of a fatal attack on a sea lion” (Heise et al. 2003).    In the context of 
these studies, the absence of observed predation events by local fishermen during 2006 is not 
surprising.  LTK interviews with fishermen and the single previous documentation of a predation 
event by a St. Paul fisherman (Figure 6) indicate that while future predation observations will 
likely be observed during the fishery, they will probably be infrequent.  Nevertheless, the 
presence of 10-15 vessels in near-shore waters on a given day recording sighting information can 
provide a useful compliment to more directed survey efforts. 
 
In a concurrent study conducted from June 22 – July 12, 2006, Newman and Springer (2007) 
used a “Pop Up” Autonomous Recording Unit to listen for killer whale vocalizations in English 
Bay off St. Paul Island.  Preliminary analysis of their data indicates that during 22 days of 
recording, killer whale vocalizations were detected on as many as 19 days.  Depending on the 
range at which killer whale vocalizations can be detected at sea, 5 logbook observations and 2 
LTK observations from southwest St. Paul may have been of whales within range of the Pop Up 
Unit.  Four of these logbook observations for which the time was recorded occurred between 
1800-2130 hours while the vessels were traveling, most likely on their way back to port from the 
fishing grounds.  The peak time for killer whale detections reported by Newman and Springer 
(2007) for the Pop Up Unit data was 0000-0745; the period with the least activity was 1600-
2345.  The disparity in the results from these different methods of detecting killer whales may be 
due to behavioral differences in vocalization rates. Transient killer whales are typically quiet 
while searching for prey and vocalize more after a kill (Barrett-Lennard et al. 1996).  However, it 
is also possible that killer whales were observed by local vessels in the evening because that is 
when the vessels were transiting through the area and crew members were most likely to see 
whales (i.e. they were not actively engaged in fishing operations).  Further comparison of these 
concurrent data sets may provide valuable insight into the both the diurnal patterns of killer 
whale vocal and predatory behavior near the Pribilof Islands and the likelihood of detecting killer 
whales using different methods. 
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There was no indication from the LTK interviews conducted on either island that the frequency 
of either killer whale or Steller sea lion predation has changed over time.  While there were more 
killer whale sightings reported in recent years, this is may be a function of memory or the age 
and composition of interviewees rather than an indication of a trend.  Consistent with previous 
published data (Gentry & Johnson 1981) and LTK information, Steller sea lion predation on 
northern fur seals was observed at St. George Island but not at St. Paul Island.   

Gear Interactions 
Killer whale depredation on longline catches of bottomfish has been documented in the Bering 
Sea and Aleutian Islands since the mid 1960’s (Yano & Dahlheim 1995).   Photographic and 
genetic data suggest that killer whales of the resident ecotype are primarily involved in fishery 
interactions. In our study, the only reported gear interactions between killer whales and halibut 
longline vessels occurred in distant waters near the continental shelf-break.  Fishermen described 
killer whales removing or damaging large amounts of halibut during gear retrieval.  One 
interviewee thought that the whales relied on the rapidity with which the lines were retrieved to 
stun or weaken the halibut on assent, making them easier to remove from the longline. In the 
near-shore fishery, no gear interactions were reported by vessels fishing close to the islands.  
Near-shore fishermen stated that the whales left their catch alone.  Our results for group size and 
feeding behavior are consistent with available data that suggest that resident pods of killer 
whales are primarily responsible for longline gear depredation, and that these whales are 
primarily found in deeper waters near the shelf-break. 
 
Due to declining catches in recent years, some Pribilof fishing vessels have begun fishing farther 
from the islands in search of productive fishing grounds.  Killer whale depredation on longline 
catches presents a serious problem for this sector of the local fleet as they expand their range.  In 
2006 the Vancouver Aquarium sponsored a Fisheries Depredation Symposium to examine the 
potential spread of these behaviors among killer whales and sperm whales.  Experts stated that 
“limited success has been achieved by 1) the use of dummy buoys, 2) long-distance movements 
greater than 60 nautical miles, 3) temporary cessation of fishing activities, 4) changing target 
species to Pacific cod, and 5) the use of pot gear. Most fishermen stated that shooting, seal 
bombs, and other techniques were ineffective means of driving the whales away” (Dalheim 
2006).  Gear depredation experts strongly suggested that fishermen use a strict "do not reward" 
policy where long-line fishers should drop their gear when whales approach and only resume 
fishing when whales have left the area.  The most promising long-term solution to this problem 
may involve acoustic devices and modifications to fishing gear.  Research is underway to 
evaluate these techniques and fishermen may be asked to help with this research in the future. 
 
In summary, the information collected during this pilot study, demonstrates that relevant 
ecological information on killer whales in the Pribilof region can be collected through 
community-based research. While there are limitations to the type of data that can be collected at 
present, appropriately designed local research can aid in the design and implementation of more 
focused studies to increase our understanding of killer whale behavior and interactions with other 
marine mammals and people in the Pribilof region. Given the enthusiastic participation of 
Pribilof fishermen and local residents, with sufficient support and training local researchers and 
fishermen can to continue to collect opportunistic killer whale sighting and photo-id information 
such as that demonstrated by Figure 7.   In addition to periodic large scale studies by outside 
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research institutions, consistent local research efforts can provide a low cost means to collect 
long term photo-ID and sighting data on the local killer whale population and its ecological 
interactions.  The local Island Sentinel program can provide a centralized structure for fishermen 
and community members to report their sightings and ensure their transmission to other 
community members and appropriate research institutions.  
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