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Proposal Responsiveness, Proposal Responsiveness, 
Funding and TimelineFunding and Timeline

1)1) Response to research priority #6 in the Response to research priority #6 in the 
PCCRC Request for Proposals in 2006:PCCRC Request for Proposals in 2006:

Assessments of regime changes and other Assessments of regime changes and other 
factors affecting marine mammal populations factors affecting marine mammal populations 
of the Gulf of Alaska, Bering Sea and Aleutian of the Gulf of Alaska, Bering Sea and Aleutian 
Islands, based on traditional ecological Islands, based on traditional ecological 
knowledge of coastal community elders and knowledge of coastal community elders and 
commercial fishermen.commercial fishermen.

2)2) Funding of $90,000 over 1 year (August 1, Funding of $90,000 over 1 year (August 1, 
2006 2006 –– August 1, 2007)August 1, 2007)



Decline of the Western Stock of Decline of the Western Stock of 
Steller Sea LionsSteller Sea Lions

Source: NOAA, Alaska Fisheries 
Science Center

Source: NOAA, Alaska
Fisheries Science Center

●● The western stock The western stock 
of SSLs declined of SSLs declined 
>80% since the >80% since the 
1970s1970s



Sharpest Decline in late 1980sSharpest Decline in late 1980s

Source: NOAA, 
Alaska Fisheries 
Science Center

●●
 

Western stock declined:  5.9%/yr (1975Western stock declined:  5.9%/yr (1975--1985),  1985),  
15.6%/yr (198615.6%/yr (1986--1990), and 5.2%/yr (1990s)1990), and 5.2%/yr (1990s)

●●
 

Eastern stock increased: Eastern stock increased: 1.8%/yr (since 1980s )1.8%/yr (since 1980s )

SSL NonSSL Non--pups from June Aerial surveyspups from June Aerial surveys

Western 
stock

Kenai to 
Kiska

Southeast Alaska

Photo: NOAA, Alaska 
Fisheries Science Center



Hypotheses about SSL DeclineHypotheses about SSL Decline
BottomBottom--up hypotheses:up hypotheses:
1)1) Fishery removalsFishery removals
2)2) Climate regime shiftClimate regime shift in the late 1970sin the late 1970s
3)3) NonNon--lethal diseaselethal disease
4)4) PollutantsPollutants concentrated through food webconcentrated through food web

TopTop--down hypotheses:down hypotheses:
1)1) PredatorsPredators
2)2) Incidental takeIncidental take of sea lionsof sea lions
3)3) Subsistence harvestsSubsistence harvests
4)4) ShootingShooting of sea lionsof sea lions
5)5) Pollution or diseasePollution or disease has increased mortalityhas increased mortality



One review One review ……
National Research Council. 2003. The National Research Council. 2003. The 
Decline of the Steller Sea Lion in Alaskan Decline of the Steller Sea Lion in Alaskan 
Waters:  Untangling Food Webs and Waters:  Untangling Food Webs and 
Fishing Nets. National Academies Press, Fishing Nets. National Academies Press, 
Washington, D.C. 204 p.Washington, D.C. 204 p.

Photo: Kurt Savikko, ADF&G



1970s 1970s –– 1980s1980s
●●

 
55--yr period of rapid decline in late 1980s was yr period of rapid decline in late 1980s was 
broad, likely due to ecosystembroad, likely due to ecosystem--wide changes. wide changes. 

●●
 

Multiple factors likely contributed to Multiple factors likely contributed to 
widespread declines in the 1980s, including widespread declines in the 1980s, including 
mortality associated with fishingmortality associated with fishing

1990s 1990s –– presentpresent
●●

 
A combination of topA combination of top--down mortality sources down mortality sources 
seem to pose the greatest threat: seem to pose the greatest threat: 
●●

 
PredationPredation

●●
 

Continued shootingContinued shooting
●●

 
Incidental take by fishing Incidental take by fishing 

●●
 

Subsistence harvestSubsistence harvest

NRC Conclusions for 1970sNRC Conclusions for 1970s--1980s1980s



●●
 

Preponderance of anecdotal and substantiated Preponderance of anecdotal and substantiated 
shooting in the past:shooting in the past:
●●

 
SSLs shot in 1940s by PBYsSSLs shot in 1940s by PBYs

●●
 

Salmon trap operators killed 816 SSLs in Salmon trap operators killed 816 SSLs in 
spring 1954spring 1954

●●
 

Predator control program in 1950sPredator control program in 1950s--1960s (all 1960s (all 
pups shot on Amatuli Island on 2 occasions)pups shot on Amatuli Island on 2 occasions)

●●
 

Experimental harvest of 45,178 SSL pups Experimental harvest of 45,178 SSL pups 
(1963(1963--1972)1972)

●●
 

Shooting became illegal in 1990Shooting became illegal in 1990

Reasons to Investigate ShootingsReasons to Investigate Shootings



Clues from Population ModelsClues from Population Models

Steller Sea Lion, Western Population
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●●
 

Unexplained mortality peaked at 20,000Unexplained mortality peaked at 20,000-- 
25,000 animals per year in mid 1980s25,000 animals per year in mid 1980s

●●
 

The losses are too large to have only The losses are too large to have only 
involved pups and yearlingsinvolved pups and yearlings

Clues from Population ModelsClues from Population Models



●●
 

Anomalies from model predictions for most Anomalies from model predictions for most 
species best explained by climate regime species best explained by climate regime 
shifts, not fishingshifts, not fishing

●●
 

However, no parameter combination However, no parameter combination 
involving only trophic relationships and involving only trophic relationships and 
fishing can match the steep SSL declinefishing can match the steep SSL decline

●●
 

Scenarios assuming more SSL culling Scenarios assuming more SSL culling 
improves fit to SSL observations in 1980simproves fit to SSL observations in 1980s

Clues from Ecosystem ModelsClues from Ecosystem Models



TimeTime

AssessmentsAssessmentsSimulationSimulation

LargeLarge
DiscrepancyDiscrepancy

Ecosystem
model
fits



TimeTime

LessLess
DiscrepancyDiscrepancy

Fits with 
added 
culling



Project ObjectivesProject Objectives
●●

 
Collect local and traditional knowledge of Collect local and traditional knowledge of 
fishermen about historical changes in the fishermen about historical changes in the 
marine ecosystem marine ecosystem 

●●
 

Collect information about historical (preCollect information about historical (pre--1990) 1990) 
interactions with Steller sea lions,  including interactions with Steller sea lions,  including 
shootingshooting

Study MethodsStudy Methods
●●

 
Interview fishermen with knowledge of 1970s Interview fishermen with knowledge of 1970s 
and 1980s from Seattle, Kodiak, Sand Point and 1980s from Seattle, Kodiak, Sand Point 
and King Coveand King Cove

●●
 

Interviews follow semiInterviews follow semi--directive method, in directive method, in 
which interviewers explore several topics but which interviewers explore several topics but 
do not rigid sequence of predo not rigid sequence of pre--set questions.set questions.



●●
 

Study maintains full confidentiality at all Study maintains full confidentiality at all 
timestimes
●●

 
Informed consent formInformed consent form

●●
 

Interview formInterview form
●●

 
Only interested in preOnly interested in pre--1990s (legal activity)1990s (legal activity)

●●
 

No direct questions asked; answers can be No direct questions asked; answers can be 
given in given in ““third personthird person””

●●
 

Seek representation from various gear Seek representation from various gear 
groups: pot, longline, trawl, seine, setnetgroups: pot, longline, trawl, seine, setnet

●●
 

Draft report provided in advance to those Draft report provided in advance to those 
interestedinterested

Considerations for Study ParticipantsConsiderations for Study Participants



SeattleSeattle
●●

 
Paul MacGregor, Karl Haflinger, John GruverPaul MacGregor, Karl Haflinger, John Gruver

KodiakKodiak
●●

 
Jeff Stephan, Al Burch, Julie Jeff Stephan, Al Burch, Julie BonneyBonney

King Cove/Sand PointKing Cove/Sand Point
●●

 
Beth StewartBeth Stewart

Special AcknowledgmentsSpecial Acknowledgments



●●
 

Interview and consent forms developedInterview and consent forms developed
●●

 
Institutional Review Board (IRB) training Institutional Review Board (IRB) training 
completedcompleted

●●
 

IRB protocol application filed and approvedIRB protocol application filed and approved
●●

 
Interviews conducted and completed:Interviews conducted and completed:
●●

 
Seattle (Nov. 16Seattle (Nov. 16--17, 2006)17, 2006)

●●
 

Kodiak (Nov. 27 Kodiak (Nov. 27 -- Dec. 1, 2006)Dec. 1, 2006)
●●

 
King Cove/Sand Point (Dec. 11King Cove/Sand Point (Dec. 11--15, 2006)15, 2006)

●●
 

Phone (Dec. 18Phone (Dec. 18--19, 2006)19, 2006)

Project ProgressProject Progress



●●
 

Interview by Laine Welch aired on Fish Radio Interview by Laine Welch aired on Fish Radio 
during week of Oct. 30, 2006.during week of Oct. 30, 2006.

●●
 

Interview by Jay Barrett aired on the Fisheries Interview by Jay Barrett aired on the Fisheries 
Report and Alaska News Nightly during week Report and Alaska News Nightly during week 
of Nov. 27, 2006.of Nov. 27, 2006.

●●
 

Front page article published in Kodiak Daily Front page article published in Kodiak Daily 
Mirror during week of Nov. 27, 2006.Mirror during week of Nov. 27, 2006.

●●
 

Front page article published in Anchorage Front page article published in Anchorage 
Daily News on December 7, 2006.Daily News on December 7, 2006.

Media CoverageMedia Coverage



●●
 

36 interviews conducted36 interviews conducted

ResultsResults

Number of Interviews by Area
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ResultsResults

Number of Interviews by Gear
(Seattle)
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ResultsResults

Number of Interviews by Gear
(Kodiak)
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ResultsResults

Number of Interviews by Gear
(King Cove/Sand Point)
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ResultsResults

Number of Interviews by Gear
(Phone)
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ResultsResults

Number of Interviews by Gear
(All Areas)
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●●
 

Highest rates of bycatch (and shooting) Highest rates of bycatch (and shooting) 
during fishing occurred during jointduring fishing occurred during joint--venture venture 
trawl fishery for pollock in Shelikof Strait in trawl fishery for pollock in Shelikof Strait in 
mid 1980s. Aggressive SSL behaviors.mid 1980s. Aggressive SSL behaviors.

●●
 

Salmon setnets have 2Salmon setnets have 2ndnd highest rates of highest rates of 
adverse interactions with SSLs.adverse interactions with SSLs.

●●
 

““Pill boxesPill boxes”” at some setnet sites.at some setnet sites.
●●

 
PrePre--season, sport, and season, sport, and ““bad weather daybad weather day”” 
shooting of SSLs reported.shooting of SSLs reported.

●●
 

SSLs shot by some crabbers for bait and in SSLs shot by some crabbers for bait and in 
response to punctured buoys historically.response to punctured buoys historically.

General Impressions (SSLs)General Impressions (SSLs)



●●
 

Bycatch, gear damage, and shooting appear Bycatch, gear damage, and shooting appear 
to have been low in the following fisheries:to have been low in the following fisheries:
●●

 
Trawl (current)Trawl (current)

●●
 

LonglineLongline
●●

 
SeineSeine

●●
 

Herring gillnetHerring gillnet
●●

 
Cod potCod pot

●●
 

Crab pot (current)Crab pot (current)

General Impressions (SSLs)General Impressions (SSLs)

Photo: NOAA, Alaska
Fishery Science Center



●●
 

Increase in cod at end of crab/shrimp fishery.Increase in cod at end of crab/shrimp fishery.
●●

 
Most fishermen report increases in sharks.Most fishermen report increases in sharks.

●●
 

Some report increases in whales, especially Some report increases in whales, especially 
orcas and sperm whales.orcas and sperm whales.

●●
 

Increased incidences of orcas/sperm whales Increased incidences of orcas/sperm whales 
predating longline gear.predating longline gear.

●●
 

Observations of orcas eating SSLs are rare at Observations of orcas eating SSLs are rare at 
sea, except in Kodiak harbor.sea, except in Kodiak harbor.

●●
 

No reports of orcas eating sea otters.No reports of orcas eating sea otters.

General Impressions (Ecosystem)General Impressions (Ecosystem)

Photo: Betty Sederquist
http://www.sederquist.com



●●
 

Analyze and summarize interview resultsAnalyze and summarize interview results
●●

 
Prepare draft report (by spring 2007)Prepare draft report (by spring 2007)

●●
 

Provide draft to interested study participants Provide draft to interested study participants 
for feedbackfor feedback

●●
 

Publish project completion report (by August Publish project completion report (by August 
2007)2007)

●●
 

Prepare jointly authored journal manuscript Prepare jointly authored journal manuscript 
with ADF&G with ADF&G 

●●
 

Consider future researchConsider future research

Remaining WorkRemaining Work
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