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ABSTRACT 
This report examines direct mortality by humans on the western distinct population segment of Steller sea lions 
Eumetopias jubatus between 1975 and 1990, a period when sea lion populations in western Alaska declined more 
than 80%. “Direct mortality” includes the effects of indiscriminate shooting, incidental harvest in commercial 
fisheries, and subsistence harvests. This report presents a literature review and the results of retrospective interviews 
with fishers who were involved in the fishing industry between 1975 and 1990 in areas associated with the 
population decline of the western distinct population segment of Steller sea lions.  

The findings corroborated other researchers’ conclusions that annual subsistence harvests of fewer than 600 Steller 
Sea lions were not a primary cause of the population decline of Steller sea lions in Western Alaska. Interview results 
indicated the intensity of the encounters between fishers and Steller sea lions, especially in the Shelikof Strait area 
during the foreign and joint venture trawl fisheries for walleye pollock Theragra chalcogramma in the late 1970s 
and early 1980s, but they provided no quantitative measure of sea lion mortality. Further interdisciplinary 
assessment of mortality is recommended, particularly in order to understand the complex interactions between 
predation by killer whales Orcinus orca; the reduction in quantity, quality, and availability of prey; and the suite of 
ecosystem changes that have been observed in the North Pacific Ocean.  

Key words: Steller sea lions, Eumetopias jubatus, marine mammals, subsistence hunting, Western Alaska, Gulf of 
Alaska, Bering Sea, Aleutian Islands, Shelikof Strait, direct mortality by humans, qualitative research.  

PROJECT CHRONOLOGY 
Work on the project began in August 2006 and was completed by June 2008.  

INTRODUCTION 
This report examines direct mortality by humans on the western distinct population segment 
(DPS) of Steller sea lions (SSL) Eumetopias jubatus between 1975 and 1990, a period during 
which Steller sea lion populations in Western Alaska suffered a decline. A number of hypotheses 
for this decline implicate direct mortality by humans:  predation by killer whales Orcinus orca; a 
reduction in the quantity, quality, and availability of prey; and large scale ecosystem changes in 
the North Pacific Ocean (Trites et al. 2007). The North Pacific Research Board’s (NPRB) 
Science Plan (2005) noted direct mortality by humans as one of several anthropogenic factors 
needing evaluation, particularly in areas where fishing and harvest activities intersect with SSL 
concentration areas, such as rookeries and haul-outs. The National Research Council (OSB et al. 
2003) recommended an assessment of the possible extent that anthropogenic factors contributed 
to the decline of the Steller sea lion population, with the goals of understanding and minimizing 
human activities that may threaten sea lion recovery. The NRC (OBS et al. 2003) noted the 
importance of conducting retrospective interviews with commercial fishers in order to 
investigate the effects, if any, of indiscriminate shooting on the decline of Steller sea lions, as 
valuable information that would aid researchers and managers “in understanding the prospects 
for recovery of the remaining population” and generating “improved estimates of direct mortality 
sources.” In addition, Alverson (1992) identified “indiscriminate shooting” as one of five major 
causes of increased mortality of Steller sea lions and suggested that interviews with individuals 
involved in the commercial fishery might yield quantitative information that could further inform 
the effect of shooting on Steller sea lions. 

For this report, unless specified in the text, Steller sea lion removals are expressed as “takes,” 
which include: 

1. Animals that were harvested and used (e.g., directed harvest by subsistence or 
commercial hunters); and 

2. Animals that were harvested and not used (e.g., incidentally caught and killed in 
commercial fishing nets, or purposely shot and killed as nuisance animals); and 
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3. Animals that were struck and lost, by any method or group. 

This report presents a literature review as well as the results of retrospective interviews with 
individuals involved in the fishing industry between 1975 and 1990 in areas associated with the 
population decline of the western distinct population segment of Steller sea lions.  Sources of 
mortality discussed in this report include: 

The harvesting of Steller sea lions for subsistence uses.  

State and federal predator control programs. 

The directed commercial harvest.  

Mortality in commercial fisheries, including: 

The incidental catching of Steller sea lions in fishing gear; 

The shooting by commercial fishers to protect fishing gear; and  

Other indiscriminate shooting by fishers.  

The western distinct population segment (DPS) of Steller sea lion, or western sea lion, breeds in 
rookeries from Prince William Sound west to the Aleutian Islands, and in Russia’s Kamchatka 
Peninsula, Kuril Islands and along the shorelines of the Sea of Okhotsk (NMFS 2008). The 
Alaskan portion of this range was the focus of this research.  The eastern DPS of Steller sea lion 
breeds in rookeries in Southeast Alaska, British Columbia, Washington, Oregon, and California 
(Figure 1). 

 
Figure 1. Range of the Steller sea lion. 

Source: NMFS 2008. 
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BACKGROUND 
According to the National Research Council (OSB et al. 2003; Trites et al. 1996), western DPS 
Steller sea lion abundance declined from ~250,000 animals in the 1970s to <100,000 in the late 
1980s.  The decline continued into the 1990s, and by 1995 there were fewer than 40,000 SSL in 
Western Alaska.  Since 1997, the western DPS of Steller sea lions has been listed as endangered 
under the Endangered Species Act of 1973 (16 USC §1531 et seq.). As identified in the National 
Marine Fisheries Service’s (NMFS) revised “Recovery Plan for the Steller Sea Lion:  Eastern 
and Western Distinct Population Segments (Eumetopias jubatus)” (NMFS 2008), a primary data 
gap with respect to direct mortality by humans is an estimate of the magnitude of illegal shooting 
and incidental catch. As noted above, Alverson (1992) called “indiscriminate shooting” of Steller 
sea lions in the commercial fishery one of the major causes of increased mortality and suggested 
that extensive interviews with fishers, cannery operators, and processors might yield a more 
quantitative answer to the question of whether indiscriminate shooting has had an effect on sea 
lion populations.  

The directed commercial harvest of Steller sea lions was terminated in 1972, and, in 1990, 
through regulations promulgated by NMFS, it became illegal to shoot Steller sea lions that were 
destroying fishing gear or causing a threat to human safety. In the following year, the federal 
domestic on-board observer program began, with 100% coverage on vessels with an overall 
length of >125 feet, and 30% coverage on vessels between 60 and 125 feet in length. 
Additionally, stakeholder representatives, agencies, and industry printed media began to inform 
commercial fishers that the killing of Steller sea lions could result in significant restrictions to 
their fishing activities. Coincident with the prohibition on shooting, having observers on board 
vessels, and a broad education program, Steller sea lion mortality rates eased, stabilized, and 
their abundance showed some improvement (OSB et al. 2003). The extent, however, that the 
directed shootings and incidental harvest by fishing gear contributed to the level of direct 
mortality remained a question (OSB et al. 2003).  

Sea Lion Abundance Estimates 
There are no estimates of SSL abundance before 1956 and no scientifically-validated estimates 
of abundance before the 1970s. Archaeological and ethnohistorical data indicate that there were 
several periods of SSL population collapse. One such collapse occurred in the 1870s and may 
have lasted until about 1910 (Trites et al. 2007).  During the first decades of the 20th century, the 
sea lion population rebounded, so much so that by the 1950s, the federal government instituted a 
predator control program that reportedly included the killing of Steller sea lions for bounty. 
Unpublished data suggests that this program had little effect on the overall abundance of Steller 
sea lions (OSB et al. 2003). 

Estimates of SSL abundance in Alaska during the 20th century have been compiled by Trites and 
Larkin (1996) (Table 1). They estimated that during the 1950s, there were 250,000 Steller sea 
lions in the Gulf of Alaska and Aleutian Islands. By 1975, this number had increased to 282,000, 
but by 1992 had declined by 70%, to 76,000 animals. However, the picture of decline changes 
when population size is considered by region. According to Trites and Larkin (1996:161), 
approximately 70% of the total decline occurred in the area that includes the Aleutian Islands 
and the Western Gulf of Alaska.  In contrast, while sea lion abundance in Southeast Alaska 
increased, in the eastern Gulf of Alaska, the number of pups increased but the number of adult 
Steller sea lions declined. In addition to this regional variance, the decline in total abundance 
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began at different times in different areas. The earliest occurred in the eastern Aleutians in the 
mid-1960s, followed by a decline in the western Aleutians in 1975; the Western Gulf of Alaska 
in 1978; and the Central Gulf in 1979. By 1992, the total Alaskan population of Steller sea lions 
was ~76,000 animals, of which 25% were located in Southeast Alaska and 75% were found in 
the Gulf of Alaska and Aleutian Islands. 

 
Table 1.–Steller sea lion abundance estimates in Alaska, 20th century. 

Areas  Dates 
Population estimates, 

number of animals 
Area 1 Southeast Alaska 1920s Fewer than 100
 1945 350
 1957 2,500
 1992 19,000
Area 2 Eastern Gulf of Alaska 1950s–1960s 1,000
 1970s–1980s 3,500
 1992 3,000
Area 3 Central Gulf of Alaska 1956–1967 63,000–74,000
 1973–1978 72,000–83,000
 1992 11,000
Area 4 Western Gulf of Alaska 1950s 32,000
 1970s 38,000
 1979 38,000
 1992 9,000
Area 5 Eastern Aleutians  1956 73,000
 1966 85,000
 1992 12,000
Area 6 Central and Western Aleutians 1960s 71,000
 1975 91,000

1992 22,000
Source:  Trites and Larkin 1996.   

 

Federal and State Regulatory History  
Prior to 1960, there were no regulations pertaining to hunting seasons and bag limits for Steller 
sea lions. From 1960 to 1972, the Alaska Department of Fish and Game (ADF&G) regulated 
harvests of marine mammals, including Steller sea lions. In 1960, the State of Alaska established 
sea lion hunting regulations for coastal Alaska, with no closed seasons and no bag limit. In 1962, 
a clause was added to the sea lion hunting regulations: “… provided that the taking of sea lions 
for commercial purposes is permitted under the terms of a permit that may be issued at the 
discretion of the Commissioner” (NMFS 1978). In 1965, a new phrase was added to the 
regulation: “ … provided that the taking of sea lions for commercial purposes in excess of 10 is 
permitted under the terms of a permit that may be issued by the Commissioner in consideration 
of conservation requirements” (NMFS 1978). The regulation did not change from 1965 to 1972. 
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The Marine Mammal Protection Act (16 USC 1361 et seq.) became law in December 1972, and 
management of all marine mammals came under the authority of the federal government 
(Table 2).  

 
Table 2.–Federal and State of Alaska Steller sea lion regulatory chronology. 

Year Federal and state regulations 
Pre-1960 No federal regulations pertaining to seasons and bag limits. 
1960 State of Alaska establishes hunting regulations; no closed seasons or bag limits. 
1962 Taking Steller sea lions for commercial purposes is allowed under a State of Alaska permit. 

1965 
Permit and reporting requirements instituted by State of Alaska for taking Steller sea lions in 
excess of 10 sea lions. 

1972 

Marine Mammal Protection Act of 1972 enacted. Management of marine mammals comes 
under authority of the federal government. The law allows fishers to shoot Steller sea lions 
destroying fishing gear or causing threat to human safety. 

1976 
Passage of Magnuson Fishery Conservation and Management Act of 1976. Federal law 
requires U.S. observers on foreign fishing vessels. 

1990 

Steller sea lions listed as a threatened species under the federal Endangered Species Act. It 
becomes illegal to shoot Steller sea lions destroying fishing gear or causing threat to human 
safety.  Alaska Natives are allowed to harvest sea mammals, including Steller sea lions, for 
subsistence purposes.  

1991 
Federal, domestic on-board observer program begins with 100% coverage on vessels >125 ft, 
30% on vessels 60-125 ft. 

1997 Western DPS Steller sea lion listed as endangered under the federal Endangered Species Act. 
 

HYPOTHESIS AND RESEARCH FOCUS 
The main hypothesis for this research was that indiscriminate shooting was not a primary source 
of increased mortality on the western distinct population segment of Steller sea lions. This 
hypothesis required an examination of all human-caused direct mortality to evaluate the extent 
and relative significance of the practice of indiscriminate shooting. This included direct mortality 
as the result of harvesting Steller sea lions for subsistence uses; commercially for their pelts; 
incidentally in fishing gear; and from shooting to protect fishing gear.  

The focus of research included an exploration of sources of retrospective information on direct 
mortality by humans, framed around the time period 1975–1990, which is recognized as key 
because the abundance of Steller sea lions in the Western Gulf of Alaska and Bering Sea had 
been in decline since 1975, and, by 1990, direct mortality from humans had also declined 
significantly with the complete prohibition of shooting Steller sea lions in 1990 (OSB et al. 
2003). The key geographic areas were those of the western DPS of Steller sea lions; specifically, 
those areas associated with commercial fishing activities. The research was consistent with 
recommendations posed in other studies of Steller sea lion abundance, dynamics, and proximate 
human-related activities (OSB et al. 2003, NMFS 2008). 
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OBJECTIVES 
The goal of the project was to gather, evaluate, and estimate the relative importance of 
significant information about 6 types of anthropogenic mortality for Steller sea lions in Western 
Alaska: 

1. Directed subsistence harvest. 

2. Directed commercial harvest. 

3. Incidental mortality in domestic commercial fisheries (gillnet, setnet, troll, seine, 
longline, crab, and groundfish). 

4. Incidental mortality in foreign trawl fisheries. 

5. Incidental mortality in joint venture trawl fisheries. 

6. Direct shooting by fishermen. 

To address these 6 types of anthropogenic mortality, 4 research objectives focused on a review of 
relevant literature as well as key respondent interviews: 

1. Review existing major literature containing information about direct mortality by 
humans of Steller sea lions consistent with recommendations and suggestions in the 
NPRB Science Plan (2005); the OSB et al. (2003) report; and the revised Steller Sea 
lion recovery plan (NMFS 2008). Review and summarize unpublished documents, 
agency records, and archaeological and historical literature.  

2. Compile available direct mortality statistics presented in the literature for each direct 
mortality factor listed in Objective 1, and evaluate these estimates based on project 
findings. 

3. Identify active, retired, knowledgeable, experienced commercial fishers and others 
who are willing to candidly discuss common practices of defensive and 
indiscriminate shootings and incidental harvest of Steller sea lions in key geographic 
areas for specific, critical periods. 

4. Conduct key respondent interviews with 50 active, retired, knowledgeable, 
experienced commercial fishers and commercial fisheries industry employees. 

Three research questions addressed these four objectives: 

1. What were the patterns of shooting by fishermen? 

2. What were the patterns of incidental harvest of sea lions in fishing gear? 

3. What was the contribution of direct mortality to the decline in sea lion abundance? 

METHODS 
QUALITATIVE PROCESS 
Available data, such as sea lion population trends were estimated and quantified. The research 
method utilized in this project was a qualitative analysis process. The findings were derived as an 
iterative process between the initial literature review, the results of systematically-administered, 
open-ended key respondent interviews, and new sources of data identified by key respondents.  
This process is known as “open coding” of information, and relies on the professional expertise, 
experience, and judgment of the researcher. This objective of this process was to discover and 
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categorize potential patterns in human-induced sea lion mortality. This qualitative, descriptive 
approach is typical of research into relatively-unexplored areas, and served to illuminate issues 
of consistency or non-consistency with data from other sources or disciplines. 

The literature review focused on the western distinct population segment of the Steller sea lion 
populations in Alaska: from Cape Suckling in the Gulf of Alaska (144° west long.) to Attu Island 
in the Aleutian Islands, including the Bering Sea (Figure 1). It was further focused in areas where 
commercial fisheries were prosecuted from 1960 to 2006. Key respondents were selected 
according to their experience in or knowledge of the region’s fisheries  

LITERATURE REVIEW 
Five main categories of literature review were investigated: 

1. Literature cited in the OSB et al. (2003) report.  

2. Literature recommend by scientists who had expertise in Steller sea lion research. 

3. Agency reports, technical papers, and environmental impact statements. 

4. Archaeological, historical, and ethnographic literature. 

5. Direct mortality statistics. 

KEY RESPONDENT INTERVIEWS 
Face-to-face interviews were conducted with commercial fishers and commercial fishing 
industry employees who had fished and worked in the project area. Interviews took place in 
Seattle, Port Ludlow, and Bellingham in the state of Washington; and the cities of Kodiak, 
Anchorage, Juneau, King Cove, and Sand Point in Alaska between September 2006 and 
February 2007. ADF&G staff Michael Turek, Sverre Pedersen, and Nancy Ratner conducted 
interviews in Seattle, Anchorage, Juneau, and Kodiak. Henry Huntington, of Huntington 
Consulting (Eagle River, Alaska), and Gordon Kruse, University of Alaska School of Fisheries 
and Ocean Sciences (Juneau), conducted interviews in Seattle, Kodiak, Sand Point, and King 
Cove. Interviews in Kodiak and Juneau conducted by ADF&G staff were audio-recorded and 
transcribed. At the request of key respondents, none of the other interviews were audio-recorded. 
Nautical charts were sometimes used to identify the locations of coastal features.  

The key respondent interviews for this project were conducted through a face-to-face, semi-
structured, guided interview approach. The guiding interview instrument is shown in Appendix 
A. This systematic, comprehensive approach allowed for complex and probing questions that 
elicited highly-detailed responses. This method required interviewers trained to probe for in-
depth responses, and skilled in covering all areas of inquiry, in order to ensure that the data were 
comparable and reliable. The interviewers who worked on this project had extensive experience 
conducting interviews on sensitive topics, including illegal harvesting activities, and had 
conducted many interviews with a wide range of key respondents of different economic classes, 
ethnic groups, educational backgrounds, and ages.  

Confidentiality 
Respondent confidentiality and anonymity were preserved in several ways. All potential 
interviewees were informed about the purpose of the project, and asked to voluntarily participate. 
If the respondent agreed to participate, a formal informed consent was obtained, which also 
included permission for note taking and audiotape recording. Respondents were also informed 
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that their names or any other potentially identifying information would not be used in the final 
report or in any other publications generated from this project. Response sheets were marked 
only by a unique identifying number, which was kept separate from names.  

Interview Format 
A primary element in ADF&G key respondent interviews, or in any in-depth qualitative 
interview, is to collect information from people who have a range of first-hand knowledge about 
a topic.  

The first interviews conducted for this project were open-ended conversations with 
knowledgeable commercial fishers who had fished in the Western Gulf of Alaska and the Bering 
Sea from the 1970s to the present. During the early stage of the research, experts on Steller sea 
lions were also consulted. These initial interviews were used to develop the interview schedule 
and a list of potential key respondents. 

Types of fisheries key respondents discussed included joint venture and domestic walleye 
pollock Theragra chalcogramma trawl fisheries, using both mid-water and bottom trawlers; 
yellowfin sole Pleuronectes aspar, and Pacific cod Gadus macrocephalus (trawl) fisheries; 
Pacific salmon Oncorhynchus spp. seine fisheries; Pacific halibut Hippoglossus stenolepis and 
rockfish Sebastes spp. longline fisheries; crab pot fisheries, including red king crab Paralithodes 
camtschaticus, Tanner crab Chionoecetes bairdi, snow crab Chionoecetes opilio, and Dungeness 
crab Cancer magister fisheries; shrimp Pandalus spp. pot fisheries and tender operator. 
Respondents’ experience in the Western Gulf of Alaska and Bering Sea ranged from the late 
1940s to 2006. Respondents had fished in the Kodiak area, in Shelikof Strait, the Bering Sea, 
along the Aleutians, in Chignik, on the Alaska Peninsula, and in Southeast Alaska (Table 3). 

Table 3.–Key respondent interviews. 

Location of 
interview 

Date of 
interview 

Interviewer 
name(s) 

No. of 
interviews

Type of 
interview Fisheries Era 

Areas 
fished 

Western 
WA and 
Anchorage, 
AK 

September 
and October 

2006 

Turek, 
ADF&G 

3 Unstructured, 
exploratory, 
face-to-face1 

Salmon, setnet and 
gillnet; herring 
seine; pollock trawl 

1970s–
2006 

Kodiak 
Island 
area, 
Shelikof 
Strait, and 
Bering 
Sea 

Kodiak 
Island, AK 

November 
2006 

Pedersen, 
ADF&G 

9 Face-to-face2 Salmon:  seine, 
setnet, and gillnet; 
halibut, cod, and 
rockfish longline; 
herring seine; 
Dungeness and 
king crabs; pollock 
trawl 

1949– 
2006 

Kodiak 
Island 
area, 
Shelikof 
Strait, and 
Bering 
Sea 

-continued- 
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Table 3. Page 2 of 3. 
Location of 
interview 

Date of 
interview 

Interviewer 
name(s) 

Number of 
interviews

Type of 
interview Fisheries Era 

Areas 
fished 

Seattle, 
WA 

November 
2006 

Turek, 
ADF&G; 

Huntington 
and Kruse 

13 Face-to-face1 Salmon:  seine, 
setnet and gillnet; 
halibut, cod, and 
rockfish longline; 
herring seine; 
Dungeness, 
Tanner, snow , and 
king crabs; joint-
venture  and 
domestic pollock 
trawl; shrimp pot 
and tender 

1960s–
2006; 
1940s 
and 

1950s 

Kodiak 
Island 
area, 
Shelikof 
Strait,  
Bering 
Sea, 
Aleutians, 
Chignik, 
Alaska 
Peninsula, 
and 
Southeast 
Alaska 

Kodiak 
Island, AK 

November–
December 

2006 

Huntington 
and Kruse 

13 Face-to-face1 Salmon:  seine, and 
setnet; herring 
gillnet; halibut 
longline; cod pot; 
groundfish trawl; 
shrimp trawl 

1950s–
2006 

Kodiak 
Island 
area, 
Shelikof 
Strait, 
Bering 
Sea, 
Aleutians, 
Alaska 
Peninsula, 
and 
Southeast 
Alaska 

King Cove, 
AK 

December 
2006 

Huntington 6 Face-to-face1 Salmon, seine; 
halibut longline; 
groundfish trawl; 
shrimp trawl; crabs 

1940s–
2006 

Gulf of 
Alaska, 
Bering 
Sea, and 
Aleutian 
Islands 

Sand Point, 
AK 

December 
2006 

Huntington 1 Face-to-face1 Salmon: seine, 
driftnet, and setnet; 
halibut longline; 
groundfish trawl 

1950s–
2006 

Bering 
Sea and 
Aleutian 
Islands 

-continued- 
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Table 3. Page 3 of 3. 
Location of 
interview 

Date of 
interview 

Interviewer 
name(s) 

Number of 
interviews

Type of 
interview Fisheries Era 

Areas 
fished 

Anchorage, 
AK 

December 
2006 

Huntington 6 Telephone1 Salmon, seine; 
halibut longline; 
groundfish trawl; 
crabs 

1950s–
2006 

Bering 
Sea and 
Aleutian 
Islands 

Juneau, 
AK 

December 
2006 

Ratner, 
ADF&G 

1 Face-to-face2 Walleye pollock 
and yellowfin sole, 
midwater and 
bottom trawl; 
Shelikof joint-
venture 

1980–
1985 

Kodiak 
Island 
area, 
Shelikof 
Strait, and 
Bering 
Sea 

1 No transcription available per key respondent request. 
2 Transcription available. 

Sample Selection Methodology 
The project included interviews with 50 key respondents who represented diversity in terms of 
regional, temporal, and demographic categories. The respondents did not represent a random 
sample, as the universe of people with knowledge of the topic was not known, and therefore a 
normal distribution of responses could not be assumed. Typical of the qualitative interview 
method for gathering information, respondents were selected using a chain-referral sampling 
method. Researchers conferred with scientists and members of fishery organizations to identify 
knowledgeable key respondents. These respondents, in turn, referred researchers to others who 
might be knowledgeable.  

A concurrent project on a related topic by Kruse and Huntington, “Local and Traditional 
Knowledge of the Nature and Extent of Interactions between Fishermen and Steller Sea Lions in 
the Gulf of Alaska and Bering Sea,” will document interactions between fishers and Steller sea 
lions in the Gulf of Alaska and Bering Sea and collect local ecological knowledge from residents 
of Cold Bay and Sand Point, Alaska; of the Seattle area; and of Kodiak area communities. In 
order to avoid duplication and overlap, an arrangement was made to work together in the Seattle 
area, and share interview accounts from all communities. Therefore, questions of interest in the 
other project, such as those addressing ecosystem changes in the Bering Sea, were included in all 
interviews. Analysis of those data was beyond the scope of this report and instead will be 
included in the Kruse and Huntington report.  

RESULTS 
Fifty respondents participated in a number of different commercial fisheries over a span of 30 
years, from the 1960s through the 1990s. They provided characteristics of mortality during the 
recollections of their experiences, but they did not provide any quantitative data on the number 
of sea lions killed by commercial fishers. Even if they had been able to do so, due to sample size 
limitations, these data could not be reliably expanded to represent historical numbers for all 
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fisheries, since the total universe of commercial fishers, by region, can also only be estimated. 
However, the patterns and intensities of their individual interactions could be described, and are 
presented in following sections. 

The results are discussed in light of regulatory events, estimates from past studies, and numbers, 
occasionally recorded by commercial fisheries observers, of animals incidentally caught during 
the prosecution of commercial fisheries. The project was not designed to rebuild or expand 
information from sources other than the key respondent interviews, nor was there an objective to 
create data tables representing human-caused sea lion mortality rates, using statistical methods to 
substitute for missing, incomplete, or non-random data. 

HARVESTING OF STELLER SEA LIONS FOR SUBSISTENCE USES 
Prior to Recorded History 
Steller sea lions have been harvested and used by humans in Alaska for at least 6,000 years, as 
confirmed by faunal remains in prehistoric archaeological sites. Steller sea lions remains have 
been found at archaeological sites in such Alaska coastal areas as the Pacific coast of the Alaska 
Peninsula, Prince William Sound, the Kenai Peninsula, the Kodiak Island archipelago, and the 
Aleutian Islands. Steller sea lion remains at Aleutian Island sites have been dated to 3,000 years 
before the Common Era (BCE) (Anangula Island) and 4,000 years BCE (Chaluka Village) 
(Haynes and Mishler 1991). Implements and decorative pieces fashioned from sea lion bones 
were uncovered in Unalaska sites that were dated to CE 1 and as late as CE 1500 (Haynes and 
Mishler 1991).  

Archaeological and anthropological research on the long-term changes in the North Pacific and 
southern Bering Sea ecosystems indicated that, over the last 5,000 years, significant variations 
have occurred in the distribution of key species, including Steller sea lions (Trites et al. 2007). 
Correlations between changes in the abundance of Steller sea lion faunal remains in prehistoric 
archaeological sites and changes in regional climate regimes suggested that Aleuts harvested 
more Steller sea lions during cooler periods than during warmer periods (Trites et al. 2007; 
Maschner et al. 2006). 

Historical Evidence of Steller Sea Lion Uses 
In the 1830s, Ivan Veniaminov (1984), a missionary of the Russian Orthodox Church, recorded 
the use of Steller sea lions by residents of the Pribilof Islands, reporting that an average of 2,000 
Steller sea lions was taken annually on St. George Island.  Sea lion hunting occurred between the 
middle of September and November, after the various species of fur seals had left the rookeries 
for the season. The residents hunted Steller sea lions by driving them inland into nearshore 
corrals, at night. After several nights, 200–300 animals were driven or herded overland, a process 
that spanned from 5 days to 3 weeks, before being harvested with clubs or spears (Haynes and 
Mishler 1991). Firearms were occasionally used but were largely ineffectual because the bullet 
could not penetrate the Steller sea lions’ thick skulls. 

Traditionally, Steller sea lions were taken for food, clothing, and for materials for skin boats. Sea 
lion blubber and meat, including the livers and hearts, was dried, baked, boiled, or eaten raw. 
Boots soles were made from the skin of the flippers and boot uppers from the skin of the throats. 
The stomach was used as a water-tight container, and the bladder was made into a fishing float. 
Sea lion whiskers decorated wooden hunting hats and cleaned tobacco pipes (Haynes and 
Mishler 1991).  
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The skin of young male Steller sea lions was used to cover baidarkas (kayaks) (Dyson 1986).1 
This indigenous skin boat was the traditional marine transportation used by residents of the Gulf 
of Alaska north of Yakutat, as well as by Bering Sea residents. Baidarkas were constructed of 
driftwood, whalebone, and sea lion skins. A single-hatch boat required 4–6 skins of subadult 
male Steller sea lions. Skins were replaced 3–4 times per year or more, depending on use (Dyson 
1986; Maschner et al.2006). At the time of European contact, one-hatch and, to a lesser extent, 2-
hatch baidarkas were common. A 3-hatch boat was developed post-European contact. 

Although the Aleut population declined significantly following Russian colonization of Alaska, 
the need for baidarkas in the commercial sea otter Enhydra lutris trade kept the numbers of boats 
and therefore the need for sea lion skins high. Baidarkas “were the key to Russian activity during 
the entire pre-1867 period. Baidarkas were being built by the thousands in the Russian-American 
colonies for close to 100 years. Almost anywhere they went, hunting or exploration, the Russians 
depended on the baidarka” (Dyson 1986:5). Russian sea otter hunting expeditions required 
several hundred baidarkas; expeditions with 600–800 boats were mentioned in the literature. 
Baidarkas used in sea otter hunting required new skins more often than boats used for 
subsistence hunting. By the mid-19th century, lumber milled at Sitka was being used in the 
construction of baidarkas. The Russians supplied sea otter hunters with lumber and “sea lion gut 
and skins” for baidarkas (Dyson 1986:68).  

Following their 1867 purchase of Alaska, the Americans assumed control of the sea otter trade, 
which still required deck loads of baidarkas. But, by the late 19th century, the marine mammal 
populations had collapsed in the Gulf of Alaska and Bering Sea (OSB et al. 2003). Petroff, 
collecting data for the 1880 U.S. census, described much smaller sea otter hunting parties, 
consisting of “from 4 to 20 (two-hatch) baidarkas” (Dyson 1986:74). The collapse of the Steller 
sea lion populations in the late 19th century was so serious that the U.S. government imported sea 
lion skins from California so baidarka construction could continue (Maschner et al. 2006). 

Waldemar Jochelson, a Russian ethnographer traveling in the Aleutians during 1909–1910, 
commented on the scarcity of marine mammals and skin boats: “The Atka Aleut still use skin-
boats . . . but the Attu Aleut have no skins to cover their boats” (Dyson 1986:75). Wooden skiffs 
replaced skin boats. The last sea otter hunt was conducted in 1910, and 12 two-hatch baidarkas 
participated in that hunt. Some of the baidarkas built at this time were using “cow skins” for 
coverings, a poor substitute for sea lion skins (Dyson 1986).  

By the 1920s, skin boats were rare in the Aleutians. A brief revival in baidarka construction 
occurred in the 1930s due to the Great Depression economic depression and the high cost of 
motors and fuel. In 1933, Birket-Smith described the construction of baidarkas, stating that it 
took skins from 6 young Steller sea lions for a one-hatch baidarka, 9 for a 2-hatch baidarka, and 
12 for a 3-hatch boat (Dyson 1986).  

                                                 
1 “The word baidara, a term originating on the rivers of the Ukraine, was used to describe the Natives larger open, 
skin-covered craft, (the Aleut umiak) while the diminutive of this, baidarka, referred to the distinctively hatched, 
smaller species of decked, skin boat” (Dyson 1986). 
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Contemporary Subsistence Harvests of Steller Sea Lions  
In contemporary times, Steller sea lions have been harvested by Alaska Natives for subsistence 
uses. Although the animals were taken primarily for food, a few non-food uses continued. Sea 
lion skin was used for crafts such as making miniature kayaks and small baskets. Hunting Steller 
sea lions was a specialized subsistence activity in Alaska communities. A relatively small core of 
hunters, about 30%, reported taking about 69% of all Steller sea lions during 2004, an amount 
similar to previous years. Highly-productive hunters distributed marine mammal products to 
other households through non-commercial networks of sharing and trade (Wolfe et al. 2005). 
According to ADF&G, from 1992 to 2005, the largest harvests of Steller sea lions by Alaska 
Native hunters were reported in the Aleutian-Pribilof region, the Kodiak Island region, and the 
North Pacific Rim area (Wolfe et al. 2006).  

Estimates of Contemporary Subsistence Sea Lion Harvests 
In the 1980s, ADF&G collected Steller sea lion subsistence harvest data from 25 communities in 
the lower Alaska Peninsula, lower Cook Inlet, Prince William Sound, and the Kodiak Island 
areas. The annual subsistence harvest for these 25 communities was between 300 and 400 Steller 
sea lions (Haynes and Mishler 1991).  

Subsistence “takes,” which include harvests as well as struck and lost animals, have been 
documented by ADF&G from 1992 to 2005, excluding 1999. Steller sea lion harvest data from 
Alaska Native marine mammal hunters have been collected in 62 coastal Alaska communities. 
Total subsistence takes of Steller sea lions by Alaska Natives declined between 1992 and 1995, 
with takes leveling off between 1996 and 2005 (Figure 2). The lowest recorded number of sea 
lion takes (164 animals) occurred in 1997. The subsistence take of 218 Steller sea lions in 2005 
was only 40% of the subsistence take in 1992 (549 animals) (Table 4) (Wolfe et al. 2006).  
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Estimated Subsistence Takes of Steller Sea Lions
by Alaska Natives, 1992 - 2005
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Figure 2.–Estimated subsistence takes of Steller sea lions by Alaska Natives, 1992–2005.  
Source: Wolfe et al. 2006. 

  Note: No data were recorded for 1999. 
 



 

 
Table 4.–Estimated subsistence takes of Steller sea lions by Alaska Natives, 1992–2005. 

 Harvest  Struck and lost Total take 

Year1 Number 
Percent of 
total take  Number 

Percent 
of total 

take Number
Percent of 
total take 

Lower and upper 
confidence range for total 

take 
1992 370 67.4  179 32.6 549 100.0 452–712
1993 348 71.4  139 28.6 487 100.0 390–629
1994 336 80.8  80 19.2 416 100.0 330–554
1995 307 90.5  32 9.5 339 100.0 258–465
1996 152 81.7  34 18.3 186 100.0 165–266
1997 146 89.1  18 10.9 164 100.0 132–227
1998 131 73.6  47 26.4 178 100.0 137–257
2000 146 85.5  24 13.9 171 99.4 121–244
2001 156 78.7  42 21.3 198 100.0 162–282
2002 144 77.9  41 22.1 185 100.0 145–248
2003 165 78.0  47 22.0 212 100.0 149–303
2004 154 71.6  61 28.4 216 100.0 147–335
2005 162 74.5  56 25.5 218 100.0 169–301

Source: Wolfe et al. 2006. 
1 No data were recorded for 1999. 

 

Notable declines in sea lion takes at the regional level have been reported by hunters from the 
Pribilof Islands, where total sea lion takes fell from 297 animals (1992) to 32 animals (2005), a 
decline of 89%. Sea lion takes in the Aleutian Islands area increased to 88 animals in 2005 from 
a low of 37 animals in 1998, but was below the 135 animals taken in 1992. In Kodiak Island 
areas, the sea lion take in 2005 (25 animals) represented a 57% decrease from 1992 (58 animals) 
(Figure 3) (Wolfe et al. 2006).  

 

 18



 

 
Steller Sea Lion Take Trends Reported by

 Alaska Native Hunters by Area, 1992 - 2005

0

50

100

150

200

250

300

350

92 93 94 95 96 97 98 00 01 02 03 04 05 92 93 94 95 96 97 98 00 01 02 03 04 05 92 93 94 95 96 97 98 00 01 02 03 04 05 92 93 94 95 96 97 98 00 01 02 03 04 05

N
um

be
r o

f S
ea

 L
io

ns
  .

Struck and Lost

Harvest

Aleutian Islands Pribilof Islands North Pacific Rim Kodiak Islands

 
Figure 3. Steller Sea lion take trends reported by Alaska Native hunters, by area, 1992–2005.  
Source: Wolfe et al. 2006. 

 

Longer time series for subsistence harvests are available for the North Pacific Rim and Kodiak 
Island regions. For Kodiak Island communities, sea lion harvests have been declining since the 
1980s (Wolfe et al. 2006). During the early 1980s, the annual harvest for the 25 communities in 
which harvests were documented was between 300 and 400 Steller sea lions. During the late 
1980s, the subsistence harvest appeared to be considerably less, due to declines on Kodiak Island 
and perhaps in other areas (Haynes and Mishler 1991). Traditional Aleut bentwood hunting hats 
continued to use sea lion whiskers (Wolfe and Mishler 1993). 
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0

50

100

150

200

250

1992 1993 1994 1995 1996 1997 1998 2000 2001 2002 2003 2004 2005

N
um

be
r o

f H
ou

se
ho

ld
s

Hunted Sea Lions
Killed Sea Lions

 
Figure 4. Statewide trends in the number of Alaska Native households hunting Steller sea lions, 1992–

2005.  
Source:  Wolfe et al. 2006. 

General descriptions of contemporary Steller sea lion hunting methods for the Pribilof Islands, 
Unalaska, and Atka were presented by Veltre and Veltre (1981, 1982, 1983). Haynes and 
Mishler (1991) described contemporary Steller sea lion hunting methods for Kodiak Island. 
Wolfe and Mishler (1993, 1995) described contemporary hunting and use patterns for Steller sea 
lions in the Kodiak Island region, the North Pacific Rim area, Nanwalek, Port Graham, Chenega 
Bay, and Tatitlek; and contemporary hunting patterns for St. Paul, St. George, Unalaska, Atka, 
Akutan, and Nikolski.  

Hunting techniques varied by community. In Unalaska, skiffs were used for hunting; during long 
trips two or more boats often hunted together. Most Steller sea lions were chased from haul-outs 
and taken at sea with rifles. Wounded Steller sea lions were retrieved with a weighted hook 
attached to a line. In Atka, sea lion hunting was done by pairs of men traveling in 3 or 4 skiffs 
along the coasts of Atka and Amlia islands. Steller sea lions generally were driven towards 
shallow water or the beach where they were easier to retrieve if they did sink after being shot. On 
St. Paul Island, hunting was conducted by individuals or by small groups of men who used all-
terrain vehicles, snow machines, trucks, or skiffs, or who walked. St. George Island hunting 
patterns resembled those of St. Paul, although boats were more often used because of the smaller 
road system (Wolfe and Mishler 1995). 

Haynes and Mishler (1991) offered detailed descriptions of contemporary Kodiak Island Steller 
sea lion hunting techniques. A common method used 2 or 3 individuals and one skiff.  Hunters 
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worked as a team, with one man operating the outboard motor and one or two hunters equipped 
with rifles stationed in the bow who were thus prepared to shoot at swimming Steller sea lions. 
Another technique was to position the hunter with the rifle on the shore near the outlet of a bay, 
while another hunter piloted a skiff to the head of a bay and herded the Steller sea lions towards 
the shooter. Another common strategy used 2 skiffs. Hunters herded the Steller sea lions between 
the skiffs until the animals were tired and breathless, at which time the Steller sea lions could be 
approached. Another method for exhausting swimming Steller sea lions was to continually fire a 
rifle at a surfacing animal, which caused it to dive before getting a full breath of air. Sometimes, 
the Steller sea lions would jump, or “porpoise” out of the water during the chase; a “porpoising” 
sea lion would have more air in its lungs and thus would not sink as quickly as one without full 
lungs, making retrieval easier. If an animal was wounded, it was pursued rather than abandoned. 
The preferred animals were young adult males of medium size, rather than older bulls or younger 
pups. 

PREDATOR CONTROL PROGRAM 
The federal Bureau of Commercial Fisheries instituted a predator control program in 1951 to 
reduce the impacts of marine mammals, including Steller sea lions, on the gillnet fisheries for 
salmon. Complete tallies of Steller sea lions killed were unavailable, but unpublished accounts 
suggested that only a small fraction of the total population of Steller sea lions were taken by the 
predator control program (OSB et al. 2006). Research for this project did not find any 
documentary evidence of federal, state, or local government bounties paid for Steller sea lion 
kills. 

DIRECTED COMMERCIAL HARVESTS 
1959 Beginnings 
Directed commercial harvests of Steller sea lions began in 1959 when the federal Bureau of 
Commercial Fisheries contracted a commercial fishing company to conduct an experimental 
harvest of Steller sea lions in Alaska. Earlier pilot studies conducted on Chernabura Island, 
located in the Shumagin islands, indicated that Steller sea lions could be taken from rookeries in 
commercial quantities. It was assumed that the sea lion meat could be used as feed in either fur 
farms or fish hatcheries. In summer 1959, the M/V Arctic Maid served as the base for the 
operation, and took 616 adult male Steller sea lions from 5 rookeries on Marmot, Chowiet, 
Atkins, Jude, and Ugamak islands, which are in the Gulf of Alaska between Kodiak Island and 
Unimak Pass (Thorsteinson 1961).  

From 1963 to 1972 
Commercial harvests resumed in 1963, and continued until 1972.  During this period, more than 
45,000 Steller sea lion pups were harvested in the eastern Aleutian Islands and Gulf of Alaska 
(Merrick et al. 1987). Harvests occurred on Marmot, Sugarloaf, Akutan, Atkins, Round, 
Ugumak, and Jude islands. Table 5 shows that the largest harvests occurred between 1963 and 
1972 on Sugarloaf Island, where 16,763 pups were killed; and Marmot Island, where 14,180 
pups were killed. On Sugarloaf Island in 1965 and 1968, pup harvests reached 50% of total pup 
production (Merrick et al. 1987).  

Harvests were managed under permits issued by ADF&G (see below) and some hunts were 
monitored by ADF&G staff. Harvesting took place in May, June, and July, but pelts taken in 
May and June were preferred, when the animals were smaller and not as scarred. Hunting parties 
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ranged from 2 to 15, and operated from land-based camps as well as boats. The pelts were sold to 
the fur industry and subsequently marketed in Europe (Vania and Klinkhart 1966, 1967; Vania et 
al. 1968, 1969). 

Table 5.–Commercial Steller sea lion harvests, 1959–1972. 

  Year 
Harvest location  1959 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 
Marmot Island  137  1,024 1,650 2,675 2,150 2,516 2,365 1,800
Sugarloaf Island   4,000 1,500 2,005 1,400 2,180 1,968 2,692 1,008 
Akutan Island    1,659 857 80  2,159 2,250 1,627
Atkins Island  265  259   379
Round Island    574   
Ugumak Island  179   525 1,064 2,184
Jude Island  39  72   556
Chowiet Island  10    
Total  630 4,000 1,500 5,593 3,907 4,855 4,198 5,208 6,057 3,314 6,546
Source:  NMFS 1978, Appendix D. 
 

The harvesting of 45,000 pups reduced the abundance of some local populations, and perhaps 
held constant the number of Steller sea lions breeding in the Gulf of Alaska and Aleutian Islands 
through the 1960s and 1970s (Trites and Larkin 1992). But a number of scientists have stated 
that these pup harvests could not account for the decline in abundance observed through the 
1980s, nor the declines in the abundance of Western and Central Aleutian Island sea lion 
populations (Trites and Larkin 1992; Merrick et al. 1987).  

MORTALITY IN COMMERCIAL FISHERIES 
Domestic Fisheries 
Steller sea lions have been incidentally taken by domestic commercial net and hook and line 
fisheries in Alaska since at least the 1930s. In 1934, the U.S. Secretary of the Interior declared 
that Steller sea lions occurred in excessive numbers in Alaskan waters, which caused fishers to 
suffer economic losses (Wynne and Mercy 2005). During the 1950s, salmon, halibut, and Pacific 
herring Clupea pallasi fishers complained to federal and state agencies about sea lion predations. 
The agencies responded by conducting research projects on Steller sea lions and their effects on 
commercial fisheries.  

Alaskan researchers and the Fisheries Research Institute of the University of Washington began 
research on sea lion biology, population estimates, and the effects of Steller sea lions on 
commercial fisheries in the late 1950s. They also conducted surveys of commercial fishers in an 
effort to document the time, location, and nature of damage to gear, as well as the quantity of 
fish lost to Steller sea lions (Thorsteinson et al. 1961). Survey results indicated that salmon 
fishers suffered economic losses from Steller sea lions. Halibut fishers were also reporting 
significant losses to their harvests, and significant damage to their gear from Steller sea lions. 
The International Pacific Halibut Commission conducted a survey of commercial halibut fishers 
in 1958 and found that an estimated 1.3 million pounds of halibut were damaged or destroyed by 
Steller sea lions (Thorsteinson et al. 1961).  
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Calkins (1989) developed a risk factor analysis to assess which commercial domestic fisheries 
were causing the highest sea lion mortality. He considered the type of fishery, the timing of the 
fishery, and the amount of fishing effort based on the number of permits issued. Calkins 
concluded that for finfish fisheries (herring, salmon, and groundfish) managed by the state of 
Alaska, Steller sea lions were more likely to be entangled or shot in the Prince William Sound 
drift gillnet fishery than any other fishery. The groundfish and setnet fisheries around Kodiak 
Island represented the next highest risk, followed by the troll fishery in Southeast Alaska 
(Calkins 1989).  

According to the literature, and confirmed by respondents, incidental mortality in commercial 
fisheries varied according to species fished, area fished, and fishing practices. SSLs caused 
damage to nets and equipment, impeding catches, and were therefore viewed as a nuisance. The 
following section is arranged according to the type of fishery, as respondents provided 
information in the interviews that described their fishing methods, equipment, and pattern of 
conflict with Steller sea lions. The evidence that emerged included: 

SSL cause more damage to nets and other equipment more often than seals. 

Economic losses are primarily to halibut and salmon fisheries 

Drift nets and set nets are most vulnerable because they are deployed for extended periods of 
time, and present no difficulty for SSL to navigate. 

Troll fisheries are more common in Southeast Alaska, and there are fewer sea lions there. 

SSL are attracted to the inflatable buoys that mark crab pots, causing their loss, and SSL were 
also historically used as bait in the Kodiak and Chignik areas. 

Purse seines did not attract sea lions. 

Prior to 1960, longlines were a problem; this problem is now rare. 

Fishing at night increases SSL interaction. 
DRIFT AND SET GILLNET SALMON FISHERIES 

Drift and set gillnet fisheries targeted salmon, primarily sockeye O. nerka, chum O. keta, and 
coho O. kisutch salmon. Drift gillnets were long, curtain-like nets, deployed so that they were 
perpendicular to the direction the targeted fish were traveling. The net had a cork float line on the 
top and a heavy lead line on the bottom. The mesh openings were just large enough to allow the 
male fish, which are usually larger, to get their heads stuck (“gilled”) in the mesh. Drift 
gillnetters left long stretches of nets deployed for extended periods, leaving their gear and 
harvests vulnerable to Steller sea lions. The 1978 drift gillnet fishery in the Copper River Delta 
(southeast of Prince William Sound) was one of the few commercial fisheries where sea lion 
mortality was documented. In 1978, it was estimated that 300 Steller sea lions were taken by 450 
gillnetters in May and early June (Matkin and Fay 1980:52).  More Steller sea lions were killed 
than various species of seals, but this may have been a reflection of the fishers’ attitudes towards 
Steller sea lions, rather than a reflection of relative abundance. None of the respondents 
interviewed for this project commented on this particular fishery; however, several did discuss 
their experiences as commercial drift gillnetters. Steller sea lions were a problem for drift 
gillnetters, and, prior to the 1990s, shooting at animals harassing gear or a harvest was common 
for this user group. 
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A setnet was a gillnet anchored at one or both ends, with the net stretched between a cork line 
and a lead line. The net did not sink:  if the water depth was sufficient, there was enough 
floatation in the cork line to keep the lead line off the ocean floor. Setnetters also often left their 
nets deployed for extended periods, again, which left both their gear and harvest vulnerable to 
Steller sea lions. In the Kodiak area in the 1970s and 1980s, it was a common occurrence for 
Steller sea lions to take fish from setnets and to damage gear. As sea lion abundance declined in 
the mid- to late 1980s, this problem became less frequent. Respondents in this project stated that 
both seals and Steller sea lions took fish from setnets but that the Steller sea lions more often 
damaged the nets:  “A seal will go in there, and he uses a net like a dinner table. He'd sit there 
and eat the fish right out of the net and not break the mesh … A sea lion, at the very least, is 
going to rip a huge, gaping hole until he rips that fish out of the net … they just swim right 
through the net.  And it's like a freight train going through it. It'll destroy a net.” Different 
techniques were used by Kodiak setnetters to address sea lion problems, with firing warning 
shots at Steller sea lions, in order to scare them away, the most common. One respondent added 
that some setnetters did shoot to kill. Another respondent said that although he did a lot of 
shooting, he killed only 2 or 3 Steller sea lions each season. He thought this was a common 
practice, adding that Steller sea lions were hard to hit when shooting from a boat bobbing in the 
water. Respondents added that Steller sea lions were returning to some areas and some setnetters 
had to abandon their sites due to increasing numbers of Steller sea lions. Respondents also 
commented that people shot Steller sea lions from shore, near setnet sites. This practice occurred 
on the outer capes of the eastern coast of Kodiak Island, which are known as Cape Ugat and 
“Prominent Mound.”  This practice was noted to be more lethal than shooting from a boat.  
TROLL FISHERIES FOR SALMON 

The salmon troll fisheries targeted Chinook O. tshawytscha and coho salmon. Troll vessels used 
multiple wire lines, usually 4–6 main lines, each with 8–12 nylon leaders along its length, each 
of which had a lure or baited hook trailing from the moving vessel. Hooked fish were retrieved 
with on-board spools, called “gurdies,” powered by hand (hand trollers) or by hydraulics (power 
trollers). Troll vessels came in a variety of sizes, ranging from small hand troll skiffs to large 
ocean-going power troll vessels >50 feet.  

Salmon troll fisheries most commonly operated throughout Southeast Alaska, where Calkins 
(1989) rated interactions with Steller sea lions as the third highest. Although Southeast Alaska 
fisheries were not included in this project, some of the fishers interviewed had participated in the 
salmon troll fisheries during the 1970s. Respondents said that those participating in the Southeast 
Alaska salmon troll fisheries did shoot at Steller sea lions, on rookeries and haulouts, adding that 
they saw very few Steller sea lions in Southeast Alaska in the 1970s and 1980s. 
CRAB AND OTHER SHELLFISH FISHERIES 

Fishers targeting Dungeness, king, and Tanner crabs used twine or wire-meshed steel pots 
(traps). Pots were baited with herring or other bait and left to soak for several days. Buoys were 
used to mark the pot locations. A power winch was used to retrieve the pots. Crab boats could be 
a variety of shapes and sizes, from small outboard motor-powered skiffs fishing for Dungeness 
crab in inside waters, to seagoing vessels >100 feet fishing the Bering Sea and the Gulf of Alaska 
for king and Tanner crabs. 

The king crab fishery that took place in the central Gulf of Alaska, Kodiak Island, southern 
Alaska Peninsula, and Cook Inlet began as a trawl fishery in the 1940s and was replaced by a pot 
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fishery in 1959. The fishery started to decline in the mid-1960s and was closed in 1983. The 
Tanner crab fishery, also concentrated in the central Gulf of Alaska, started after the king crab 
fishery collapsed in the late 1960s and grew rapidly until its decline in the 1980s. Since 1900, 
Dungeness crabs have been targeted by commercial fishers in Southeast Alaska, and, more 
recently, near Kodiak Island (Trites and Larkin 1992). 

Several fishers who had fished for king, Tanner, and Dungeness crabs in the Kodiak area were 
interviewed for this project. The interactions of the crab fishing crews with Steller sea lions were 
unique to this fishery. Steller sea lions were attracted to the inflatable buoys, and often punctured 
them. This caused considerable hardship for fishers, as both the buoy and the pot it marked were 
lost. Fishers reacted to this behavior by shooting at Steller sea lions. The inflatable buoys were 
eventually replaced by closed cell foam buoys. Some fishers also used sea lion meat for crab 
bait, but there was disagreement among those interviewed for this project about the quality of sea 
lion meat for crab bait. One respondent, who began crab fishing in the 1960s, said that although 
shooting at Steller sea lions, including on rookeries, was prevalent amongst crabbers, not 
everyone did this. Crews shooting Steller sea lions to use as bait often killed several at a time. 
The respondent said that this was a common practice amongst crabbers near the southern end of 
Kodiak Island and in the Chignik area. 
PURSE SEINE FISHERIES FOR SALMON AND HERRING 

Purse seine boats targeted salmon, primarily pink salmon O. gorbuscha, as well as herring by 
using a long net to circle the fish, then drawing (pursing) the bottom closed in order to capture 
the fish. The fishing began with the net stacked on the boat. It was played into the water while 
the boat made a large circle around the fish. The far end of the net was attached to a “jitney,” 
also referred to by respondents as a “power skiff,” which assisted the operation by anchoring the 
net as the seine boat completed the circle. A cork line, often with thousands of floats, kept the net 
near the surface of the water. The lead line kept the net material vertical in the water column. 
The crew then closed the bottom of the net by using a “purse line.” The lines and the net were 
retrieved with a hydraulic winch.  

Trites and Larkin (1992) found there was little interaction between purse seine crews and Steller 
sea lions, and thus little incidental take or directed shooting. The seiners interviewed for this 
research agreed, stating that Steller sea lions were not a problem for them. If a sea lion got into 
the net it was usually able to jump over the top of the net before it closed.  
LONGLINE FISHERIES FOR GROUNDFISH 

Longline vessels targeted groundfish (halibut, sablefish Anoplopoma fimbria Pacific cod, and 
rockfish) by fishing a longline along the ocean floor. Attached to the longline were leaders with 
baited hooks. Each longline was up to one mile in length and had thousands of baited hooks. 
When deployed, the lines were anchored at each end, which was called a “set.” Longline vessels 
typically set several lines for 24-hour periods. Longline vessels were large boats, 40–100 feet 
long, and could contain 20–40 tons or more of iced product.  

As noted earlier, in the 1950s, halibut longliners reported a significant loss of harvest and 
damage to gear from Steller sea lions. In 1958, fishers estimated 1.3 million pounds of halibut 
were damaged or destroyed by Steller sea lions (Thorsteinson et al. 1961). The longliners 
interviewed for this project, who had fished in the Gulf of Alaska and Bering Sea since the 
1970s, said that they had limited interactions with Steller sea lions. Respondents noted that sea 
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lions were occasionally caught in longlines, or would occasionally consume the belly of a fish 
caught on the longline, but Steller sea lions were not a significant problem.  
TRAWL FISHERIES FOR SHRIMP, WALLEYE POLLOCK, AND OTHER GROUNDFISH 

Trawl vessels targeted large quantities of mid-water species, such as walleye pollock or pink 
shrimp Penaeus duorarum; or groundfish, such as cod and flounder Atheresthes sp. or 
Microstomus sp. by towing a large, cone-shaped net. Most trawl nets had “doors” on either side 
of the opening, which helped the net stay open. Some trawl nets, especially those used nearer the 
ocean floor, had a heavy chain strung along the bottom of the opening to hold it close to the sea 
floor. The net was retrieved by using winches to roll the net onto a power drum. The end of the 
net, the “bag” or “cod end,” held the fish and was usually pulled into the back of the vessel via a 
slanting ramp on the stern of the vessel. Shore-based trawlers were generally large vessels, 100–
160 feet in length; the largest vessels targeting walleye pollock were the offshore factory trawlers 
(300–600 feet) that both caught and processed at sea. Harvests were often enormous: a 2-hour 
tow of the net could yield >100 tons of fish, depending on the fishery, the size of the vessel, and 
the concentration of fish in the area. Several respondents interviewed for this project had 
participated in the walleye pollock fishery on “joint venture” vessels during the 1980s (see 
below).  

There was limited information about incidental takes of Steller sea lions during the 1978–1989 
domestic groundfish fishery because only a small portion of the fleet (3%) had observers 
onboard. Perez (2003:13) estimated that between 1989 and 2001, the domestic trawl fisheries in 
the Bering Sea, the Aleutian Islands, and the Gulf of Alaska incidentally killed approximately 
176 Steller sea lions.  

The limited information available suggested that very few Steller sea lions were caught by 
domestic trawlers, which may have been because Pacific cod were targeted, and therefore fishing 
was conducted during daylight hours when fewer Steller sea lions were feeding (Trites and 
Larkin 1992). Trites and Larkin also suggested that a change in attitude in the late 1980s and a 
change in fishing methods and locations may have contributed to the apparent decline of sea lion 
incidental takes in this fishery.  

Foreign and Joint Venture Trawl Fisheries 
The Japanese introduced the trawl fishery to the Northeast Pacific Ocean with exploratory 
fisheries in 1929 and 1933–1937, harvesting Pacific Ocean perch Sebastes alutus, walleye 
pollock, and yellowfin sole. In 1940, a Japanese mothership with 9–12 catcher vessels fished in 
the Bering Sea. In 1954, the Japanese sent 2 motherships and 9 catcher boats to the Bering Sea. 
Soviet exploratory fisheries began in the Bering Sea in the early 1930s, and commercial 
operations in 1959. During the late 1950s and early 1960s, Soviet and Japanese trawlers 
concentrated on Pacific ocean perch and yellowfin sole until harvests began to decline in the late 
1960s (Perez and Loughlin 1991). Following this decline, the foreign trawl fisheries concentrated 
on walleye pollock (Perez and Loughlin 1991).  

Steller sea lions were incidentally caught in the foreign trawl fisheries in the Bering Sea and Gulf 
of Alaska since the beginning of these fisheries. By the mid-1960s, foreign trawl fisheries efforts 
were increasing in Alaska, and the abundance of the Steller sea lion populations was also 
increasing. Perez and Loughlin (1991) also provided estimates of incidental SSL takes in the 
foreign and joint venture fishery based on observer data. In 1973 (and for several years after), 
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data on incidental takes of marine mammals were recorded by U.S. observers on a limited 
number of foreign vessels. U.S. observers aboard foreign vessels from 1973 to 1977 recorded 
incidental takes of marine mammals in an inconsistent manner. Passage of the Magnuson Fishery 
Conservation and Management Act of 1976 (MFCA) (16 USC §1801 et seq.) required foreign 
vessels to accept observers. In mid-1977, a standardized reporting system for the collection and 
recording of data on the incidental take of marine mammals was developed. However, the 
collection and recording of fishery-related data remained the observers’ primary duty, and 
marine mammal incidental take data were secondary. Considering these limitations, estimates of 
the incidental take of Steller sea lions prior to 1978 may be biased low (Perez and Loughlin 
1991).  

Loughlin and Nelson (1986) and Loughlin and York (2000) also compiled more detailed 
information about the Shelikof Strait joint venture fishery from 1973 to 1988, concentrating on 
the highest year of incidental takes in 1982.  

Table 6 condenses the information discussed in the section below. This information demonstrates 
the gaps and overlaps in the observer data. Comments by key respondents added context to the 
data. 

Table 6.- Foreign and joint venture incidental Steller sea lion catch estimates based on observer data 
and key respondent comments. 

Year 
Observer data 
estimate Key respondent comments 

1966-1977 Bering Sea (11,650) 
Gulf of Alaska 
(3,180)  

1973-1988 Pacific North Ocean, 
with highest number 
in the Gulf of Alaska 
(3,661)  

1982 Shelikof Strait (958-
1436, primarily 
females).  

Estimated from 27-108 SSL in a single haul. 
Noted very dense schools of pollock in 1982. 
Noted practice of leaving full nets in the water for longer periods 
when the hold was full, and leaving net “doors” open. 
Noted practice of stripping pollock roe and throwing remaining 
carcass overboard, along with males, which attracted SSL. 

1978-1988 All Alaska waters 
(6451) 

Noted that there were more SSLs in Shelikof Strait than in the 
Bering Sea or Southeast Alaska. Noted there were fewer SSL 
interactions where the fishing fleet was more dispersed. Noted 
seasonal variations in level of incidental catch, and more night 
catches. 

 
FOREIGN AND JOINT VENTURE TRAWL FISHERIES 

From 1973 to 1988, U.S. observers aboard foreign and joint venture trawl vessels in the U.S. 
EEZ in the North Pacific Ocean and Bering Sea reported the incidental take of 3,661 marine 
mammals, which were comprised of 17 species. As noted above, observer coverage was not 
systematic and collection of fishery-related data was the observer’s primary responsibility, so the 
number of marine mammals incidentally taken was considered an underestimate. Observer 
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information became more systematic after 1988. Steller sea lions accounted for 90% of the 
reported incidental mortality of marine mammals; 43% were caught in the Bering Sea and 57% 
in the Gulf of Alaska. Nearly one-half of these Steller sea lions were taken in trawl nets used in 
the Shelikof Strait joint venture walleye pollock fishery from 1982 to 1984 (Perez and Loughlin 
1991). All respondents agreed that there were far fewer Steller sea lions in the Bering Sea during 
the 1970s and 1980s than were present in Shelikof Strait. In the Bering Sea, both fishing boats 
and Steller sea lions were dispersed; consequently, sea lion interactions with vessels were not as 
common as in Shelikof Strait. Several respondents who fished in both Southeast Alaska and 
Shelikof Strait in the 1970s commented that they observed fewer Steller sea lions in Southeast 
Alaska compared to the large numbers in Shelikof Strait.  

In their study of the incidental harvest of Steller sea lions in the joint venture trawl fishery, Perez 
and Loughlin (1991) concluded that nearly 60% of Steller sea lions were caught at night, from 8 
p.m. to 5 a.m., when sea lions tend to feed. Steller sea lions were incidentally taken throughout 
the trawl fisheries in all months of the year, but with considerable variation between specific area 
fisheries. In the Bering Sea, foreign trawlers caught 29% of their annual incidental take of SSL 
from February to May and 55% from September to December. Alaska joint venture walleye 
pollock vessels caught 62% of their annual incidental take in the Being Sea during April and 
May. Similarly, in the Gulf of Alaska, foreign trawlers caught 65% of their annual incidental 
takes from September to November. Joint venture walleye pollock vessels caught 92% of their 
take from February to April, in the Gulf of Alaska, primarily in Shelikof Strait (Perez and 
Loughlin 1991).  

Perez and Loughlin (1991) estimated that a total of 14,830 Steller sea lions died incidentally in 
trawl fisheries from 1966 to 1977, based on the average observed incidental rate of take from 
1973 to 1977. Perez and Loughlin (1991) also estimated that a total of 6,543 Steller sea lions 
were incidentally caught and died in the trawl nets used in both foreign and joint venture walleye 
pollock fisheries throughout Alaska from 1978 to 1988.  

Based on average observed rates, Perez and Loughlin (1991) found that incidental takes of 
Steller sea lions between 1973 and 1988 were higher in the Gulf of Alaska than in the Bering Sea 
and greater numbers of Steller sea lions were incidentally taken by joint venture trawlers (66% of 
the total) than foreign trawlers during this same period. Joint venture fisheries experienced nearly 
100% mortality of Steller sea lions caught in trawls. The greatest incidental mortality levels 
observed from 1973 to 1988 occurred in the 1982 Shelikof Strait joint venture walleye pollock 
fishery, in which 528 observed and an estimated 958–1,436 Steller sea lions were killed 
(Loughlin and Nelson 1986). As previously noted, data from observers were biased toward low 
incidental take estimates of Steller sea lions because marine mammal data were secondary to and 
less consistently reported than fishery harvest data. If, as described in incidental take data, 
sexually mature females were the majority of animals taken incidentally in the 1982 fishery, as 
well as the majority killed by shooting, this may have disproportionately affected this segment of 
the sea lion population (Loughlin and York 2000). Steller sea lions in Shelikof Strait are a subset 
of the western DPS of Steller sea lions. 
SHELIKOF STRAIT JOINT VENTURE FISHERY 

The Shelikof Strait walleye pollock joint venture fishery began in 1980 when U.S. catcher boats 
delivered walleye pollock to Republic of Korea (R.O.K.) processing vessels. The fishery 
expanded rapidly during the first 4 years, with U.S. catcher boats delivering walleye pollock to 
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R.O.K. processors in 1981–1984; Japanese processors in 1982–1984; Polish processors in 1982; 
and (West) German processors in 1984. The fishery targeted the enormous spawning schools of 
walleye pollock that aggregated in the Simidi islands region of Shelikof Strait between January 
and March. Domestic vessels caught the fish using mid-water trawls. Each foreign processing 
vessel was served by 1–10 domestic catcher boats (Loughlin and Nelson 1986). Prior to 1982, 
even though the mortality rates of Steller sea lions taken in the joint venture fisheries were high, 
the reported numbers of animals caught were relatively low. However, in 1982, during the joint 
venture fishery in Shelikof Strait, the number of animals taken was high and it was not unusual 
for 50 or more dead Steller sea lions to be found in a single haul. American observers reported 
trawls with as many as 100 dead sea lions (Loughlin and Nelson 1986). Key respondents 
interviewed in 2006 confirmed this high incidental take of Steller sea lions. One respondent 
reported incidentally taking 108 Steller sea lions in one haul of the net. Such high incidental take 
of Steller sea lions was common enough that, in response, the Korean processors devised a 
formula for subtracting the weight of the Steller sea lions in the net from the total pounds of 
product delivered to them. Although observer coverage was relatively low on these ships, the 
fact that a formula was developed strongly suggested that significant incidental take was not 
unusual at that time. 

There were several possible reasons for the large incidental take of Steller sea lions in the 1982 
Shelikof Strait joint venture fisheries. In the joint venture fisheries, the catch was enclosed by 
tying off the cod end of the net when it was next to the trawler. Normally, the net remained in the 
water before it was tied off then loaded aboard the foreign processor. According to key 
respondents, it was when the net was full of fish and in the water that the Steller sea lions were 
attracted to the gear. The Steller sea lions would climb onto the net bag and bite the fish that 
were sticking out of the net. Several respondents said that the Steller sea lions appeared to be 
responding to the sound of the hydraulic gear used to retrieve the net. Sometimes, the nets were 
delivered to the processor ships with the Steller sea lions still in them. One respondent stated that 
he had personally observed 27 Steller sea lions incidentally taken in one haul, but had heard of as 
many as 100 taken in one haul. Another respondent said that catcher boats might deliver 50 
Steller sea lions to the mothership, and, on some occasions, hauls were delivered with more sea 
lion tonnage than walleye pollock tonnage. This was also when crews were shooting at Steller 
sea lions that were on the net and near the ship.   

Respondents also discussed the operation of equipment contributing to the incidental take in 
Shelikof Strait. One technique used by the catcher boats to preserve their harvest until there was 
room in the processor’s hold for their fish was known as “short lining” or “short wiring.” A 
catcher boat partially retrieved the net, so that it was no longer actively fishing, but maintained 
trawling speed so the fish already captured could not escape. If Steller sea lions near the catcher 
boat swam in front of the net, there was a good chance that they would be caught in the net and 
die. According to respondents, it took some time before the joint venture fleet understood that 
this was creating a problem. One respondent described the technique used by the joint venture 
fleet to address this issue. Before towing the cod end full of fish, the crew closed the doors at the 
front of the net and winched the net to the stern of the boat, eliminating the openings that caught 
Steller sea lions. 

In 1982, observers were told by fishers that the spawning schools of walleye pollock were so 
dense that more fish were often harvested than could be accommodated by the gear or the 
processing vessel. This resulted in nets full of fish left in the water for long periods, up to 6–8 
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hours, and the frequent short-wiring of gear. In later years, the tow time was reduced to better 
manage the amount of fish harvested (Loughlin and Nelson 1986).  

The high sea lion incidental take in Shelikof Strait was possibly associated with the timing of the 
fishery. In 1982 the joint venture fishery was active January through April, with 80% of the 
Steller sea lions caught in April. However, in 1983 and 1984, the fishery was slowing by late 
March, and terminated in early April, which resulted in fewer Steller sea lions caught.  

The location of the fishery in 1982 may have also contributed to the incidental take of sea lions 
(Figure 5). During the 1982 fishery, vessels fished further east and closer to shore than in later 
years. The ADF&G survey data gathered by the Division of Commercial Fisheries and cited by 
Loughlin and Nelson (1986), indicated that there were more Steller sea lions in this eastern part 
of Shelikof Strait in mid- to late April than January–March.   
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Figure 5. General areas where Steller sea lions were incidentally taken, 1982–1984, in the Shelikof 

Strait joint venture walleye pollock fishery. 
Source:  Loughlin and Nelson 1986. 
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Key respondents interviewed in Seattle and Kodiak commented on an additional reason for the 
large incidental take of Steller sea lions during the 1982 joint venture fishery. Several 
respondents mentioned that, in the early 1980s, the processors were “chumming,” or throwing 
unwanted walleye pollock overboard. According to one respondent with many years of 
experience in the commercial fishing industry in Alaska, “In the early days, the foreign 
motherships didn’t keep all the fish … all they wanted was the females [pollock, for their roe], 
and boy, those Steller sea lions were fat and happy.” Respondents believed that this chumming 
of walleye pollock resulted in Steller sea lions following the processors.  

DIRECT MORTALITY FROM SHOOTING 
Several key respondents commented on commercial fishing prior to the 1970s, noting that 
commercial drift and set gillnet salmon fishers during the 1950s through 1970s were shooting at 
Steller sea lions to discourage them from taking fish and destroying gear. 

Steller sea lions have been shot at by participants of every commercial fishery in Alaska. Fishers, 
especially in finfish and crab fisheries, considered Steller sea lions to be predators and pests in 
competition with them for their livelihood. Fishers also believed Steller sea lions carried 
parasites, “codfish worms,” which they passed to fish. An example was provided by Sullivan 
(2005) who described a commercial fishing crew shooting Steller sea lions on Amak Island in 
1977. On occasion, military personnel also shot at Steller sea lions, sometimes firing thousands 
of rounds of ammunition at animals on rookeries (OSB et al. 2006). Alverson (1992) published 
speculative estimates of 34,000 Steller sea lions killed from shooting by commercial fishers in 
1960–1990. Matkin and Fay (1980), reported field observations of 305 Steller sea lions killed in 
one season of the Copper River Delta salmon drift gillnet fishery. For the 1978–1989 Bering Sea 
and Gulf of Alaska joint venture walleye pollock trawl fishery, Trites and Larkin (1992) made a 
hypothetical estimate (based on 20 Steller sea lions shot and killed per boat) of 4,041 Steller sea 
lions killed.  

Because sea lion takes, especially direct mortality by shooting, have not been recorded through a 
regulatory program, a bounty program, or other wildlife programs, interviews with fishers 
provided the best source of information. The OSB et al. (2003) described the importance of using 
retrospective interviews concerning direct mortality from shooting in order to explore any 
relationship to the historical decline in abundance of Steller sea lions. Alverson (1992) believed 
that interviews with fishers, cannery operators, and processors might yield more quantitative 
information that would address the overall impacts of the shooting of Steller sea lions.  

Nevertheless, not until the passage of the Marine Mammal Protection Act of 1972 (16 USC 1361 
et seq.) did federal and state governments stop providing for the indiscriminate shooting of 
Steller sea lions. Up until then, shooting by commercial fishers was widespread, common and 
opportunistic, but it was not systematic. Shooting continued until 1990 because the Marine 
Mammal Protection Act allowed fishers to shoot Steller sea lions posing a threat to life or 
property.  

Research for this project found only one case where Steller sea lions were regularly shot or 
incidentally taken, and that was in a location where Steller sea lions were found in large 
numbers:  the Shelikof Strait joint venture walleye pollock trawl fishery. Of all the commercial 
fisheries that respondents discussed, the early 1980s joint venture walleye pollock fishery in 
Shelikof Strait was the only one where incidental takes and direct mortality from shooting were 
concentrated in time and place. Several of the key respondents interviewed were involved in the 
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earlier years, specifically 1981 and 1982, of the joint venture fishery. These key respondents 
stated that the Steller sea lions in Shelikof Strait during the early 1980s were “numerous” and 
“aggressive.” One respondent said that as many as 200–300 Steller sea lions were often seen 
following a boat.  

Shooting did occur at this time by crew members who stood on the stern and fired at the Steller 
sea lions. One respondent estimated 15–20 Steller sea lions were killed per month, per boat. 
During bad weather when boats could not fish, some crews went to rookeries in order to shoot 
Steller sea lions, but this was not common. One respondent estimated that the number of Steller 
sea lions shot and killed probably equaled the number caught in nets. Another thought that more 
Steller sea lions were shot than were incidentally caught in the nets. Not all fishers shot Steller 
sea lions, and some fishers expressed firm opinions during their interviews that they were in 
Shelikof Strait to catch fish, not to shoot Steller sea lions. Respondents agreed that most sea lion 
activity, and thus interactions with fishers, occurred at night. 

Respondents did offer reasons that Steller sea lions were so numerous and aggressive in Shelikof 
Strait. One respondent believed that, during the early 1980s, smelt (eulachon) Thaleichthys 
pacificus in Shelikof Strait were the primary prey of the Steller sea lions, and the animals were 
taking walleye pollock opportunistically. Another respondent thought “roe-stripping2” in the 
early 1980s was a factor in the number of Steller sea lions apparent, and in their aggressive 
behavior around fishing boats. The respondent estimated that 30 boats were involved in roe 
stripping, adding that as many as 100 Steller sea lions followed the boats, attracted to the fish 
carcasses thrown overboard. As noted above, several respondents mentioned that the processors 
in the early 1980s were also discarding unwanted male walleye pollock overboard and thus 
attracting, or “chumming,” Steller sea lions to the boats.  

According to respondents, by the late 1980s crews on the joint venture trawl fleet ceased 
shooting at Steller sea lions. Respondents reported that a number of issues contributed to the 
cessation of shooting: 1) the decline of Steller sea lion abundance, 2) a growing concern for how 
the fishery was perceived by the public, and 3) increasing scrutiny by federal managers.    

SUMMARY AND DISCUSSION 
The goal of this project was to investigate the role of human-caused mortality in the decline in 
the abundance of Steller sea lions in the Western Gulf of Alaska. This report brings together 
commercial fisheries observer information, historical subsistence harvests and uses, and 
historical fisheries witness information. Study participants provided their recollections of the 
history of events and interactions between Steller sea lions and vessels and trawl nets; reports of 
shootings from vessels during fishing operations; and the participation of some vessels in 
shooting of sea lions at rookery sites. Historical commercial fisheries observer data, although 
variable, inconsistent, and incidental to their duties, were included in order to inform the 
anthropological and key respondent interview data with the size and sex of Steller sea lions 
captured in trawl nets, and the observations of these occurrences at Shelikof Strait and in other 
commercial fisheries. 

The project focused on whether the number of Steller sea lions shot by commercial fishers 
contributed to the decline in abundance between 1975 and 1990, a period when all sea lion 

                                                 
2 After the roe is harvested, the rest of the fish is usually discarded overboard. 
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abundance was declining. Quantitative data were available on the mortality of Steller sea lions 
incidentally taken by commercial fishing gear, particularly trawls that operated in the western 
Gulf of Alaska and the southern Bering Sea. Missing from these reports was documentation on 
intentional shootings of Steller sea lions by commercial fishers. The goal of this project was to 
fill this gap by interviewing commercial fishers. Researchers conducted a literature review and 
interviews with 50 key respondents who were either actively involved or had been involved in 
different facets of the commercial fishing industry in the western Gulf of Alaska. Data on the 
subsistence harvest by Alaska Natives was also examined to complete the information presented 
on the human-caused mortality of Steller sea lions. 

The long-term use of Steller sea lions by humans in Alaska was confirmed by faunal remains in 
prehistoric archaeological sites and historical data. Sea lions were taken for food, clothing, and 
materials for skin boats (Trites et al. 2007). However, research on long-term fluctuations in the 
environment of the North Pacific and southern Bering Sea indicated that populations of key 
species, such as Steller sea lions, were susceptible to changes in ocean temperature, precipitation 
levels, summer ice cover, sea levels, and the presence of other species, such as Pacific halibut 
and arrowtooth flounder A. stomias, which compete with Steller sea lions for food, or killer 
whales, which prey on Steller sea lions (Guénette et al. 2006; Trites et al. 2007). Correlations 
between the amount of Steller sea lion remains in archaeological sites and regional climate 
regimes suggested that Aleuts harvested more Steller sea lions during cooler periods than during 
warmer periods. In sum, Steller sea lion populations in the Gulf of Alaska were not static over 
the last 5,000 years, but changed with environmental conditions (Guénette et al. 2006; Trites et 
al. 2007; Maschner et al. 2006). 

There is little historical data on the abundance of 19th century sea lion populations or the extent 
of their take, except from anecdotal sources, such the Russian Orthodox missionary Veniaminov 
(1984) who reported that Aleuts living in the Pribilof Islands took an average of 2,000 Steller sea 
lions annually. Sea otter hunting expeditions organized by the Russian American Company 
required hundreds of skin-covered baidarkas, and from 1800 to 1870, the numbers of Steller sea 
lions needed for the annual manufacture and maintenance of these boats was probably in the 
thousands. In 1870, the sea lion population collapsed and while contemporary sources implied 
that this decline may have been caused by overhunting, the same sources reported that only a few 
Aleuts were taking Steller sea lions. Since this occurred at a time when the Aleut population was 
low, it was difficult to correlate the decline with overhunting or other human-caused declines in 
sea lion food (Trites et al. 2007:62). However, in fewer than 100 years, the sea lion abundance 
had rebounded, and, in the 1950s, the federal government instituted a predator control program 
that included the killing of Steller sea lions for bounty.  

The predator control program seemed to have had little effect on sea lion abundance, because by 
the mid-1970s there were over 280,000 Steller sea lions in the Gulf of Alaska and Aleutian 
islands. However, by 1992, this number had declined by 70%, to 76,000 animals (Trites and 
Larkin 1996:161) (see Table 1). Approximately 70% of this decline occurred in the area that 
includes the Aleutian Islands and western Gulf of Alaska, while the abundance of sea lions in 
Southeast Alaska increased, and remained relatively stable in the eastern Gulf of Alaska. The 
decline occurred first (mid-1960s) in the eastern Aleutians, followed by a decline in the western 
Aleutians in 1975; the Western Gulf of Alaska in 1978, and the Central Gulf in 1979 (Trites and 
Larkin 1996:161).  
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There were two sources of quantitative data about contemporary human-caused mortality of 
Steller sea lions in the Gulf of Alaska: 1) subsistence harvests by Alaska Natives, and 2) reports 
on the incidental take of marine mammals in the commercial fishery. Subsistence harvest data 
collected on an intermittent basis between 1981 and 1991 from 25 communities on the lower 
Alaska Peninsula, lower Cook Inlet, Prince William Sound, and Kodiak Island during the 1980s 
showed an average annual harvest of between 300 and 400 Steller sea lions (Haynes and Mishler 
1991). Because these data were not collected annually, it was difficult to draw conclusions about 
the effect of subsistence harvests on Steller sea lion populations in the 1980s. 

However, data collected annually between 1992 and 2005 (except 1999) in 62 coastal Alaska 
communities revealed that the subsistence takes of Steller sea lions had declined by 40%, from a 
high of 549 in 1992, including struck and lost, to 218 in 2005 (Figure 2). All of the coastal 
communities surveyed for this data were located within the range of the western DPS of Steller 
sea lions, which, in 1992, numbered approximately 76,000 (Table 1). The 549 Steller sea lions 
reported taken by subsistence hunters was less than 1% of the total population. The data, which 
included information about the sex of Steller sea lions harvested, showed that hunters 
consistently took more males than females. In overall terms, subsistence hunters reported taking 
60% males and 19% females, with 20% being reported as “unknown” (Wolfe 2001; Wolfe and 
Hutchinson-Scarbrough 1999; Wolfe and Mishler 1993, 1994, 1995, 1996, 1997, 1998; Wolfe et 
al. 2002, 2003, 2005). If it is assumed that the behavior of subsistence hunters did not change 
between 1980 and 1990, it may also be assumed that hunters were taking far fewer females than 
males; therefore, subsistence hunting probably did not have an appreciable effect on the 
abundance of the breeding population. This information, coupled with the low number of 
harvested animals, led to the conclusion that subsistence harvests in the 1980s did not precipitate 
or significantly contribute to the decline in abundance of the western DPS of Steller sea lions. 

The decline in subsistence sea lion harvests was connected to a decline in the actual number of 
hunters (from 184 in 1992 to 68 in 2005), and the number of successful hunters (Wolfe et al. 
2006). There were at least two reasons for the decline in the number of hunters. Some stopped 
hunting because they thought that Alaska Natives could no longer take Steller sea lions during a 
subsistence hunt, a belief prevalent among hunters of Kodiak Island and the Alaska Peninsula. 
This mistake arose from posters distributed by state and federal agencies in 1991 which were 
intended to inform the public that killing Steller sea lions as nuisance animals was illegal, but 
which did not mention that subsistence hunting by Alaska Natives was legal (Wolfe and Mishler 
1994). Second, hunters reported that Steller sea lions were harder to find and more difficult and 
expensive to hunt (Wolfe et al. 2006). It was also likely that some hunters stopped hunting 
because of problems with sea lion abundance; thus, some portion of the mid-1990s decline in 
harvest may be because hunters chose not to hunt in order to help conserve sea lion abundance. 
These efforts may have paid off:  since 1997, sea lion harvests have leveled off and the number 
of successful hunters has been more consistent in recent years (Wolfe et al. 2006).  

A second source of data on human-caused mortality of Steller sea lions were the reports on the 
incidental take of marine mammals in the commercial fishery. Steller sea lions had been 
incidentally caught and killed in commercial fishing gear since commercial fishing began in 
Alaska in the late 19th century. Steller sea lions have also been shot by fishers if they approached 
fishing gear. It wasn’t until 1990 that it became illegal to shoot Steller sea lions that were 
destroying fishing gear or causing a threat to human safety. 
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The incidental take of Steller sea lions in commercial fishing was better documented in some 
fisheries than others. The most extensive documentation was based on the observations of paid 
observers working in the trawl fisheries (Loughlin and DeLong 1983; Perez and Loughlin 1991). 
However, these observations varied greatly because the primary job of the observer was to 
observe the number of fish, not the number of marine mammals, in the nets. Using observer data, 
Perez and Loughlin (1991) estimated that 21,373 Steller sea lions died incidentally in trawl 
fisheries from 1966 to 1988. The incidental take was higher in the Gulf of Alaska than in the 
southern Bering Sea, in part because fishing activity was not as widely dispersed in the Gulf as it 
was in the Bering Sea (Perez and Loughlin 1991). Also, greater numbers of Steller sea lions were 
incidentally taken by joint venture trawlers (66% of the total) than by foreign trawlers. In the 
joint venture fisheries, nearly 100% of Steller sea lions that were incidentally taken in the trawls 
died, and the majority were sexually mature females. The greatest number of sea lion mortalities 
reported in a single year occurred in 1982, in the Shelikof Strait joint venture walleye pollock 
trawl fishery. In that year, an estimated 1,436 Steller sea lions were taken incidentally (Loughlin 
and Nelson 1986).  

Indiscriminate shooting of Steller sea lions was a common and widespread practice of 
commercial fishers until 1990, but there was little documentation of this practice. One of the few 
commercial fisheries where sea lion mortality from shooting was documented was the drift 
gillnet fishery in the Copper River Delta, where approximately 300 Steller sea lions were killed 
in May and early June 1978. However, according to this source, it was “extremely doubtful” that 
these kills had any significant effect on the abundance of Steller sea lions (Matkin and Fay 
1980:52). 

Key respondents interviewed for this project indicated that patterns of shooting by commercial 
fishers during the 1970s and 1980s were random and opportunistic. Shooters usually did not 
target rookeries or haulouts, although this did sometimes occur. Pups were not targeted, and it 
appears that shooters did not favor taking males over females, juveniles, or adults. Only in the 
Shelikof Strait walleye pollock joint venture fishery did respondents report large-scale shooting 
at Steller sea lions. It is important to note that although key respondents reported shooting at 
Steller sea lions, they provided no quantitative data on the number of Steller sea lions actually 
killed. When specifically discussing the fishery in Shelikof Strait, respondents recalled that 
Steller sea lions were numerous and aggressive, that boat crews shot at Steller sea lions, and that 
most interactions occurred at night. One respondent estimated that between 15 and 20 Steller sea 
lions were killed per month per boat; another respondent thought that the incidental take of 
Steller sea lions was about equal to the number shot; and a third respondent thought there were 
more Steller sea lions shot than incidentally taken by the nets. A fourth respondent said that, 
when fishing was slow, some crews went to the rookeries to shoot Steller sea lions; however, in 
his recollection, this was not a common practice. Respondents also said that by the 1980s, the 
shooting of Steller sea lions had stopped. In 1983, the number of observed dead Steller sea lions 
in Shelikof Strait dropped significantly: from 1,400 animals the previous year to 169 dead 
animals (estimated at 222 animals for the entire fishery) (Loughlin and Delong 1983:11). The 
reduction in the incidental take was attributed to fishing in different locations, a change in timing 
of the fishery, and modified fishing techniques.   

Though there has been an estimate of up to 1,436 primarily female Steller lions incidentally 
taken by trawl nets, the number shot by commercial fishermen was unknown. However, in 
addition to describing the patterns of encounters with Steller sea lions in various fisheries, key 
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respondents interviewed for this project revealed the intensity of encounters with Steller sea lions 
in Shelikof Strait. There was no evidence that female SSLs were targeted, however. It can be 
assumed that if the number deliberately shot was at a level similar to those incidentally caught, 
this could have affected the abundance of sea lions in the western Gulf of Alaska through the 
1980s. 

CONCLUSIONS 
Archaeological evidence indicated that sea lion populations have experienced major changes in 
abundance over the last 4,000 years (Trites et al. 2007). Human harvests of Steller sea lions have 
also fluctuated significantly during the past 200 years, with large harvests during the 19th century 
so as to provide skin boats for the sea otter trade. Even with the substantial harvest estimated for 
the 19th century, the abundance of Steller sea lions in the western Gulf of Alaska and Bering Sea 
recovered from late-century declines and was increasing by the 1940s or 1950s. Sea lion 
abundance in Western Alaska began to decline in the 1970s and has not recovered.  

Although quantitative data were limited for most contemporary sources of human-caused Steller 
sea lion mortality, there were data for subsistence harvests and for a few commercial fisheries. In 
conclusion, the 1980s subsistence harvests of Steller sea lions had little effect on sea lion 
abundance because harvests were small and hunters did not target females. Subsistence harvests 
in the 1990s and early 2000s have been even lower than those in the 1980s: as a result, 
subsistence harvests are a miniscule threat to sea lion recovery.  

Quantitative data on mortality of Steller sea lions from most commercial fisheries were of 
limited quality; thus, interview data were thought to be an important source of information about 
the extent and scale of sea lion mortality. It should be noted, however, that the sensitive nature of 
this topic meant that only 10 of the 50 key respondents consented to have their interview audio-
recorded. All of the 50 key respondents consistently indicated that the targeting of Steller sea 
lions in most commercial fisheries was random and opportunistic. Respondents did allow that the 
Shelikof Strait joint venture trawl fishery involved intense levels of intentional shooting in 
addition to those incidental catches, but they varied in their estimates of the number of Steller sea 
lions killed. They also commented on the number of female Steller sea lions incidentally caught, 
but did not think that purposeful killings were targeted toward sex or age. Observer data 
indicated that a disproportionate number of mature female Steller sea lions were killed by being 
caught in fishing gear. If as many female Steller sea lions were shot as were incidentally killed 
by the gear, it can be concluded that, in this instance, the shooting of Steller sea lions did have an 
effect on the abundance of Steller sea lions in the Gulf of Alaska through the 1980s.  

Because it is illegal for commercial fishers to shoot Steller sea lions in defense of fishing gear, 
and because of the presence of observers on larger trawl fishing vessels whose job it is to report 
the incidental take of marine mammals, it is generally believed that illegal shooting has declined. 
At the same time, studies showed that direct human factors explained only a part of the decline in 
abundance between 1980 and the early 1990s (Trites and Larkin 1996; Trites et al. 2007). After 
reviewing some of these factors, the National Marine Fisheries Service’s revised Steller sea lion 
recovery plan (NMFS 2008) concluded that direct mortality for subsistence uses and illegal 
shooting were relatively minor threats to the recovery of the western DPS of Steller sea lions 
(NMFS 2008). Estimates of known mortality of Steller sea lions in the western Gulf of Alaska 
did not fully explain the decline in the late 1990s (Loughlin and York 2000). Questions remain 
about the contribution that direct mortality has had on the declining or severely-depressed 
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abundance of western DPS sea lions, even though it appears recovery is underway (OSB et al. 
2003).  

RECOMMENDATIONS 
Further research of direct mortality by humans on Steller sea lions in Alaska would help provide 
additional context for the results of this project. Key respondent interviews with commercial 
fishers who fished in Southeast Alaska from 1970 to 2000 are recommended; specifically, the 
interviews should focus on comparing the indiscriminate shooting patterns across regions with 
the changes in Steller sea lion abundance from 1970 to 2000. Because none of the respondents 
interviewed for this project had been directly involved with the foreign trawl fisheries, interviews 
with those fishers could provide more specific information about observed mortality. Another 
recommendation that may improve harvest estimates would be to review historical records of the 
1800–1870 Alaskan sea otter trade in order to search for references to Steller sea lion harvests 
and uses in the sea otter industry.  

Further research concentrated in the Shelikof Strait area would provide a focused analysis of the 
relative effects of incidental mortality and indiscriminate takes in comparison with other 
potential factors contributing to declines in sea lion abundance. Those factors should include 
predation by killer whales; a reduction in the quantity, quality, and availability of prey; and the 
suite of ecosystem changes that have been observed in the North Pacific Ocean. We anticipate 
that the findings of this descriptive research will be incorporated into findings within other 
disciplines, for the purpose of further explicating the interdependent nature and wide reach of the 
Steller sea lion ecosystem. 

PUBLICATIONS 
A journal article coauthored by ADF&G and Kruse and Huntington is currently in preparation, 
with a working title of “Fishermen's Knowledge of Historical Human Interactions with a 
Declining Population of Steller Sea Lions in Alaska.” Journals to be considered for submittal 
include Ecological Applications and Environmental Management.  

OUTREACH 
CONFERENCE PRESENTATIONS  
Alaska Marine Science Symposium (poster), January 2007, by M. Turek (ADF&G). 

PRESENTATION IN SCHOOLS  
University of Alaska Southeast, “Cultural Anthropology and Methods and Theories in 
Archaeology,” March 2007, Juneau, Alaska. 

PRESENTATION TO AGENCY 
North Pacific Fisheries Management Council Steller Sea Lion Mitigation Committee meeting 
presentation, April 2007, Juneau, Alaska. 

PRESS ARTICLES 
Anchorage Daily News, “Shooting Sea Lions,” December 8, 2006. 
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Appendix A.–Interview guidelines 

Alaska Department of Fish & Game SSL Interview Guidelines/Schedule 
Interviewer___________   Location (of interview)_____________ 

 Date ______________   Key Respondent Number____________ 

Audio Recorded    YES    NO  Locations on Chart       YES   NO 

 

Key Respondent Information 

Fishing crew status – skipper or crew member____________________ 

Industry employee______________________________ 

Agency Employee___________________________________________ 

Researcher_________________________________________________ 

Other______________________________________________________ 

 

Identify which fisheries respondent was involved in: 

Species____________________________________ 

Gear type___________________________________ 

Period (Years)_______________________________ 

Area(s) fished__________________________________ 

Where and when did shootings take place? 

Locate on chart. (specify Sea Lion locations, rookeries, haulouts, near shore, at sea)  

When? What year(s) and time of year by month. 

 

Shooting Practices 
How was shooting done? Did shooting practices vary among vessels, individuals, 
fleets/fisheries?  

Describe shooting techniques, include weapons used, who did the shooting, skipper, crew?   

Can fishermen estimate how many sea lions were shot? Can they estimate how many were 
killed? Any patterns in the age & sex of animals shot? 

 

Sea Lion Behavior 
Did sea lions pursue fishing gear or vessels? Did sea lions behave differently in different 
locations, seasons, or periods? Any other observations about sea lions in different locations, 
seasons, or periods? Any other observations about sea lions and fisheries? 
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