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A.   Overview and Terms of Reference 
 
During the Conference on Coordination of Fisheries Regulations Between Canada and the 

United States (April 1959, Vancouver B.C.), the Ad Hoc Committee on Trawl Fishery 

Regulations recommended that the governments of Canada and the United States establish a 

continuing group made up of administrative and technical representatives of Oregon, 

Washington and Canada to review trawl regulations, to exchange information of status of bottom 

fish stocks, and to continue, enhance and coordinate bottom fish research programs.  The 

Technical Sub-committee (TSC) was then created by the Committee on Trawl Fishery 

Regulations (now the Canada-U.S. Groundfish Committee) at the trawl committee meeting held 

in Seattle, Washington, on November 4, 1959.  The TSC first met in Portland, Oregon, on 

January 19-20, 1960.  Dr. K.S. Ketchen (Canada) served as Chairman.  Member agencies at the 

time were the Fisheries Research Board of Canada (now the Department of Fisheries and 

Oceans), Washington Department of Fisheries (now the Washington Department of Fish and 

Wildlife), Fish Commission of Oregon (now the Oregon Department of Fish and Wildlife), and 

the California Department of Fish and Game.  In 1972, two more agencies became members ï 

the Alaska Department of Fish and Game and the U.S. Bureau of Commercial Fisheries (now the 

National Marine Fisheries Service). 

 

The TSC has met at least annually since 1960 and submitted a processed report of each meeting 

to its Parent Committee. 

 

These terms of reference did not apply to Pacific halibut, whose research and management are 

the responsibility of the International Pacific Halibut Commission: 

 

1. Exchange information on the status of groundfish stocks of mutual concern and 

coordinate, whenever possible, desirable programs of research. 

2. Recommend the continuance and further development of research programs having 

potential value as scientific basis for future management of the groundfish fishery. 

3. Review the scientific and technical aspects of existing or proposed management 

strategies and their component regulations relevant to conservation of stocks or other 

scientific aspects of groundfish conservation and management of mutual interest. 

4. Transmit approved recommendations and appropriate documentation to appropriate 

sectors of Canadian and U.S. governments and encourage implementation of the 

recommendations. 

 

The TSC has exhibited considerable flexibility in reacting to the diverse problems of the 

dynamic groundfish fishery off western Canada and the United States.  It has coordinated 

coastwide fishery statistics and research projects; created working groups to deal in depth with 

specific problems; scheduled workshops at which appropriate specialists met to jointly deal with 

specific problems and exchange data and information; and provided an on-going forum for 

exchange of data, procedures, and regulations.  The TSC has identified problems associated with 

the utilization and management of groundfish resources of importance to both countries; often 

well in advance of public or agency awareness.  The concerns expressed in 1962 by the TSC 

over the development of foreign fisheries and recommendations for stock assessments were 

significant.  TSC-coordinated Canada-U.S. research on Pacific ocean perch provided the basis 
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for negotiation of bilateral fishing agreements between the United States and Japan and the 

USSR.  Furthermore, the continually updated information provided the basis for quotas imposed 

in 1977 by Canada and the United States when they both promulgated their 200-mile zones of 

extended jurisdiction. 
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B.   Executive Summary 
 

The TSC met May 5-6, 2009 in Juneau, Alaska.  The meeting was hosted by the Alaska Fisheries 

Science Center, Auke Bay Laboratories, at the new Lena Pt. facility and chaired by Dave 

Clausen, AFSC Auke Bay Lab. As is done each year, participants reviewed previous year (2008) 

research achievements and projected current year (2009) research for each agency.   

 

The TSC again noted the ongoing work of the Committee of Age Reading Experts (CARE) 

(http://care.psmfc.org/index.htm), a long-standing TSC Working Group that was originally 

created by TSC in 1982.  Kristen Munk (Alaska Department of Fish and Game (ADFG), 

representing CARE) reported on the CARE biennial workshop that was held in Seattle in April 

2009.  Age readers from eight different agencies on the Pacific Coast (ADFG, Alaska Fisheries 

Science Center (AFSC), Northwest Fisheries Science Center (NWFSC), SWFSC, Canada DFO, 

International Pacific Halibut Commission (IPHC), WDFW, and Oregon Department of Fish and 

Wildlife (ODFW)) participated in the workshop.  Much of Krisôs discussion focused on the 

recently established CARE Sablefish Age Readers Ad Hoc Working Group, which was formed 

to address problems in sablefish ageing amongst several agencies.  Also discussed was the use of 

atomic bomb radiocarbon studies to validate ages of long-lived fish.  Species recently validated 

using this method include shortspine thornyhead and eight other rockfish species (ADFG), and 

Greenland turbot and northern rockfish (AFSC).  

 

The Trawl Survey Working Group , created under the auspices of the TSC, did not meet in 

2009, but there are tentative plans for a meeting in 2010.  The group includes representatives 

from Canada DFO, the AFSC, and the NWFSC.  One topic that came up was that the trawl 

surveys may not be adequate for determining if threatened or endangered species are recovering 

in the short term.  

 

Mark Wilkins of the AFSC discussed the Field Data Acquisition Technology Workshop, 

which was originally proposed at the 2005 TSC meeting.  This workshop was held on April 1-3, 

2009, at the AFSC in Seattle, and it represents a major accomplishment of the TSC.  The purpose 

of the workshop was to present the various hardware and software tools that TSC member 

agencies and other groups use to collect research data during surveys at sea, as well as landing 

and logbook data from commercial vessels.  Approximately 60 people attended the workshop, 

including both scientists and vendors.  The general consensus among attendees was that the 

workshop was very useful, and most thought that in the future it would be good to hold new 

workshops every two or three years for sharing of ideas and experiences and to keep informed of 

changing technology. 

 

There was much discussion at this yearôs TSC meeting regarding the occurrence of oxygen 

minimum areas off the U.S. west coast and southern British Columbia and the effect these have 

on fish distribution and abundance.  The NWFSC and Canada DFO are now collecting data on 

dissolved oxygen concentrations during their bottom trawl surveys, and the IPHC is doing the 

same for its longline survey.   

 
It was suggested that the 2010 Western Groundfish Conference may want to hold a special 

session on anoxic areas in the Northeast Pacific to address this issue. 

http://care.psmfc.org/index.htm
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The TSC meeting continues to be a valuable venue for discussing sablefish issues including 

potential data sharing, especially tag studies conducted by various agencies in the Gulf of Alaska 

and Canada.  The TSC discussed that sablefish tag data from the AFSC, Canada DFO, and 

ADFG need to be combined so that a coastwide movement migration model can be created for 

the northern stock of sablefish (i.e., Alaska and northern B.C.)  While future coordination 

between agencies working on sablefish research should be left entirely to the discretion of those 

agencies, the TSC will always be willing to facilitate a meeting for sablefish scientists to discuss 

potential collaborative research.  

 

Other important topics discussed at the meeting included: 1) problems both Canada and the 

U.S. are having in how to assess stock condition for the numerous non-target or minor 

groundfish species that exist; 2) status of Canadaôs new integrated groundfish management 

system in B.C.; and 3) effects of whale interactions on longline surveys conducted by the IPHC, 

AFSC, and ADFG. 

 

The 51
th

 Annual Meeting of TSC is scheduled for May 5-6, 2010 in Nanaimo, British 

Columbia.  We hope to see representation from all the West Coast agencies that deal with 

groundfish research and management, especially those agencies that were not able to attend the 

2009 meeting. 
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C.   Minutes of the Technical Subcommittee 

 
50

th
 Annual Meeting of the Canada-U.S. Groundfish Committeeôs 

Technical Subcommittee (TSC) 
May 5-6, 2009 

AFSC/NOAA, Ted Stevens Marine Research Institute 

17109 Point Lena Loop Road, Juneau, AK 99801 

Host and Chair, Dave Clausen, AFSC 

 

Tuesday, May 5 

 

I. Call to Order  ï Dave Clausen, Chair, called the meeting to order at 9:20 am,     

 May 5, 2009 

 

II.  Appointment of Secretary ï Cara Rodgveller, AFSC Auke Bay Laboratories 

 

III.  Introductions  - Greetings from Phil Rigby, Program Manager for ABLôs Marine 

 Ecology and Stock Assessment Program. Stephen Phillips requested that Phil check his 

 files for old meeting minutes and reports (before the mid-1980ôs), since Phil was 

 formerly a member of the TSC. 
 

 Hard copy reports available today are from: the Electronic Data Acquisition Technology 

workshop, 2008 TSC minutes, 2008 CARE report, 2009 AFSC report, TSC 2009 agenda, 

NPFMC 2006/2007 and 2007/2008 highlights, and the 2009 DFO report.  The IPHC 

report is available online.  The 2009 report will be compiled by Stephen Phillips.  Dave 

Clausen commented that all agencies could not be represented at this meeting because of 

travel restrictions possibly due to the meeting being in Alaska.  Jane DiCosimo and 

Stephen suggested bringing in more people through phone conferencing or the internet. 

 

 List of Participants  
  
 Cleo Brylinsky  Alaska Departlment of Fish and Game, Sitka,  

    (Cleo.Brylinsky@alaska.gov)  

 Troy Buell  Oregon Department of Fish and Wildlife , Newport,  

    (Troy.v.Buell@state.or.us) 

 Dave Clausen   Alaska Fisheries Science Center, Auke Bay Lab, Juneau,   

    (Dave.Clausen@noaa.gov) 

 Jane DiCosimo   North Pacific Fishery Management Council, Anchorage,    

    (Jane.DiCosimo@noaa.gov) 

 Claude Dykstra   International Pacific Halibut Commission, Seattle,    

    (Claude@iphc.washington.edu) 

 Heather Gilroy    International Pacific Halibut Commission, Seattle,   

    (Heather@iphc.washington.edu) 
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 Aimee Keller   Northwest Fisheries Science Center, Seattle,  

    (Aimee.Keller@noaa.gov) 

 Kristen Munk  CARE Rep. ï Alaska Department of Fish and Game, Juneau,   

    (Kristen.Munk@alaska.gov) 

 Stephen Phillips   Pacific States Marine Fisheries Commission, Portland,    

    (Stephen_Phillips@psmfc.org) 503-595-3100 

 Cara Rodgveller  Alaska Fisheries Science Center, Auke Bay Lab, Juneau,   

    (Cara.Rodgveller@noaa.gov)  

 Gail Smith    (5/5) Alaska Department of Fish and Game, Juneau,  

    (Gail.Smith@alaska.gov) 

 Rick Stanley    Science Branch, Pacific Biological Station, Canada DFO, Nanaimo,  

   (Rick.Stanley@dfo-mpo.gc.ca) 

 Mark Wilkins   (through teleconference 5/5), Alaska Fisheries Science Center, Seattle,  

    (Mark.Wilkins@noaa.gov) 

 

IV.    Approval of the 2008 report ï The 2008 Report was approved at 9:37. 

 

V.  Approval of the 2009 agenda ï The 2009 Agenda was approved at 9:48. 

 

VI.  Working Group Reports 
 

A. Committee of Age Reading Experts (CARE) 

 
Kris Munk reviewed highlights of 2008 and discussed the CARE 2009 workshop. CARE website 

is located at www.psmfc.org/care/.  The 2009 CARE workshop was held April 21-23 in Seattle 

at the AFSC.   

 

The Sablefish Age Readers Ad Hoc Working Group arose from Mike Schirripaôs intent of a 

comprehensive sablefish workshop; this working group had their first meeting in 2008 and met 

again at the 2009 CARE workshop.  The group completed a comprehensive age structure 

exchange which included annotation of images to document and compare ageing techniques.  

This is valuable, but ageing from images leads to different interpretations.  A study of known 

age-0y and age-1y sablefish from along the coast showed that southern sablefish are larger and 

have larger otoliths.  Not all of the fish were collected in the same month, and while time of 

sampling likely explains some of the differences, the size differences still suggest there may be a 

difference from south to north.  This size difference, which is believed to result in different 

growth patterns, may objectively explain some of the lack of agreement between age readers.  

CARE will come out with a report on this study.   

 

A CARE age structure exchange invoice is available on the web.  It is a new way to document 

age data resulting from CARE age structure exchanges.  CARE is trying to recover past age-

structured data as well and make it available on the web.   

 
The CARE workshop changed its biennial rotation from even to odd years so as not to interfere 

with the Western Groundfish Conference, which is always held in even years.  At the next 

http://www.psmfc.org/care/
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workshop in 2011, CARE will discuss more imaging options, such as a 3-d imaging and new 

technologies.  CARE started an online forum for discussion, but not many are using it yet.  

 

CARE will be presenting a poster in Monterey, CA in August at the International Otolith 

Symposium, which is held every five years.  The poster will have goals of the organization and 

what CARE does.   

 

In response to an inquiry from Aimee regarding ageing of shortspine thornyhead: Kris has been 

ageing shortspine thornyhead since the early 1990ôs.  She recently has used radiocarbon for age 

validation.  Upwelling anomalies which occurred in the late 1950s and 1960s in the areas where the 

samples were from are bad for radiocarbon studies; these may lead to extreme variability in the 

radiocarbon signals which could be from the upwelling, confounding what error is perceived to 

result from ageing techniques.  A paper will hopefully be out next year.  PSMFC/AFSC will come 

up to Juneau next year to learn ADF&G ageing techniques.  Shortspine thornyhead often have 

compressed annuli.  Most were read using break and burn, some with thin section.  Between reader 

error was 8% average percent error (APE), but very clear specimens were selected for the 

radiocarbon study and this APE was only 3%.  Maximum age is 133y.  Kris found that otolith 

weight is highly correlated with age, but there is not good enough resolution for using weight to 

predict ages. 

 

There were no recommendations from CARE to TSC. 

 

B. Trawl Survey Working Group Report 
 

No formal meeting this year, but there are tentative plans for a meeting next February (Mark 

Wilkins, Aimee Keller, Rick Stanley); however, there was a mini-workshop last week.  One 

issue they want to discuss is recovery plans for endangered species.  Surveys are currently not 

adequate for determining if ESA species are recovering in short term. 

 

C. Field Data Acquisition Technology Workshop 
 

Mark Wilkins discussed that this workshop, which had been planned since 2005, was finally 

brought to fruition April 1-3, 2009.  There was a good turn out of ~60 people. Vendor 

representatives from 20 companies, including manufacturers of ruggedized handheld computers, 

either presented or were available to show their products and services.  There were also 

presentations by biologists of onboard data collection systems. The general consensus was that 

the workshop was very useful, and Mark and others think it would be good to continue every two 

or three years in the future for sharing of ideas and experiences.  Eric Soderlund made a social 

networking website started for participants to keep in touch, http://edatworkshop.ning.com/. 

Videos, photos, and text can all be posted.  A technical memorandum will also be prepared about 

the meeting.  AFSC groundfish surveys are trying to upgrade their equipment very soon, and 

Mark encourages others to post their experiences on the website.  

 

Observer Workshop in Maine (July 2009) will have an electronic equipment and monitoring 

component. At the observer conference, the Canadians will present an analysis of bias in 

reporting for certain observers, captains, or observer/captain combinations. 

http://edatworkshop.ning.com/
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TSC to working group recommendation:  The TSC thanks the organizers of the Data Acquisition 

Workshop and agrees that next year at the TSC meeting there should be an effort to plan another 

workshop.  

 

D. Yelloweye Rockfish Working Group 
 

TSC originally started the working group to discuss the potential for making a coast-wide 

assessment for yelloweye.  There is no action on making a coast wide assessment though.  The 

yelloweye working group was not active in the past year, but is being held in abeyance because it 

may be needed in the future.  All yelloweye assessors are happy to share their data and the doors 

are always open for cooperation in the future.  Cleo will be point person for yelloweye issues.  

 

 

VII.  Other Topics 
 

A. Marine Reserves 
 

Troy Buell (ODFW): Twenty proposals were received from the public for nine distinct areas off 

Oregon.  Two were recommended to the governor by the Ocean Policy Advisory Council 

(OPAC), and these are being considered as well as other areas.  They are looking for ecologically 

significant areas with minimal monetary effects.  The areas that are being suggested are 

fishermen backed.  Developing the marine reserves is dependent on funding.  If they go through, 

Oregon will have a new project specifically dedicated to collecting baseline data and monitoring 

these areas.  One area is off Newport at shallow depths, less than 50 meters.  The other area is 

near Port Orford, and incorporates a marine reserve in shallow waters and a marine protected 

area that would regulate fishing out to the state three mile line; it is okay to fish salmon and crab 

but not groundfish in the marine protected area.  It is unknown whether these areas would be 

closed to surveys. 

 

Rick Stanley (DFO):  In Canada if there are reserves the scientists do not sample in those areas.  

They are starting to monitor rockfish marine protected areas using ROVôs for a time series of 

abundance in these areas.  They feel the initial surveys were successful. 

 

Mark Wilkins (AFSC) has North Pacific Research Board funds to figure out how to assess 

groundfish in untrawlable areas using near-bottom trawls in conjunction with split beam, 

echosounding, ROVôs, and/or multi beam sonar.  He will discuss this at the Trawl Working 

Group meeting next February.  

 

Jane DiCosimo (NPFMC):  The NPFMC approved closure of fishing in the Arctic except for 

subsistence and research purposes.  The purpose is for studying the spatial distribution shifts of 

species due to climate change.  They hope to proactively close the area in case species move 

north and fishermen want to follow.  Not in regulation yet, it has just been approved by the 

NPFMC and needs to be approved by Secretary of Commerce.  There is a cycle for submitting 

proposals to the NPFMC for closing off areas to fishing.  Closures in the Aleutians and the 

Bering Sea are under review.  These closures would protect crab, subsistence, and king salmon. 
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See the 2006/2007 and 2007/2008 groundfish highlights reports from the NPFMC.  It is possible 

that some of the Bering Sea will be closed for Bering Sea skates.  

 

B. Genetics and stock structure 
 

Cleo Brylinsky (ADF&G):  Mike Canino of the AFSC asked for samples from Pacific cod.  Jane 

explained that the North Pacific Council Plan Teams and Scientific and Statistical Committee 

(SSC) are interested in geographic management (BS/AI) and that genetics may give a reason for 

dividing management by area.  A group of SSC and Plan Team members has been meeting once 

a month to develop criteria for splitting areas.  Dividing quotas by areas makes management 

more complicated.  Paul Spencer (AFSC) is lead and will present information at the September 

Plan Team meetings.  

 

Ben Koop (U. Victoria) asked Aimee, Cleo, and ABL sablefish staff for sablefish samples for a 

coastwise genetic comparison.  

 

Claude Dykstra (IPHC): Since 2002 IPHC has been using microsatellites to look for variation in 

halibut, and they have found some weak differentiation.  One finding is that Bering Sea halibut 

are more similar to Oregon halibut than Aleutian Islands halibut are.  They are also trying to get 

Russian samples.  The IPHC is collecting yelloweye samples in BC for a Simon Fraser 

University student who is studying the genetic differences between yelloweye in outside and 

inside waters.   

 

Aimee Keller (NWFSC): Rockfish samples are being collected for species differentiation (e.g., 

canary, vermillion, and sunset).  Genetic samples from corals and sea pens are also being 

collected for other researchers.  They are also collecting voucher specimen for their genetics 

program.  Newport is trying to get money to study genetic differentiation of juvenile rockfish. 

 

Dave Clausen (AFSC) noted that Tony Gharrett has been studying the spatial structure of POP 

and found structure between relatively close areas in the central Gulf of Alaska.  They are now 

looking for finer scale structure and will collect more samples in this yearôs AFSC Gulf of 

Alaska trawl survey.  

 

Mark Wilkins (AFSC):  RACE is collecting tissues and otoliths from rougheye and blackspotted 

rockfish. They will collect some from specimens for which they are relatively confident of the 

identifications, and all of the unknowns.  Rick (DFO) also did a 100 sample ID test with Jay Orr 

and did not have success in visual ID for these two species.  Mark is also doing a similar study 

for shortraker rockfish.  

 

C. Western Groundfish Conference 2010 Update 
 

 First formal steering committee meeting will be soon.  Dates will be April 26-30th in Juneau, 

AK.  Cleo suggested a session on barotrauma.  Rick suggested that the 2010 hosts figure out who 

is next in the rotation to hold the next meeting and ask them to come to the meeting prepared to 

accept or decline the responsibility. 
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VIII.  Review of Agency Groundfish Research, Assessment and 

Management 
 

A. Agency Overviews 
 

1. ODFW 
Caren Braby is the new program director, Maggie Sommer is the leader of the data shop, and 

Lynn Mattes and Daniel Ericson are new groundfish employees.  Oregon is eventually going to 

use electronic fish tickets, and is starting to go that way.  A Memorandum of Understanding with 

the Port Orford Ocean Resources Team (POORT) is currently being investigated for a 

cooperative community-based management pilot project that would use a smaller scale for 

management.   

 

2. NWFSC 
Mike Schirripa moved to the SEFSC, NOAA in Miami, the ecosystems team formerly with the 

Fisheries Resource Analysis and Monitoring (FRAM) Division moved to the Conservation 

Biology Division within the NWFSC, and Patty Burke is the new program manager for the 

FRAM monitoring program.  Jonathan Cusick, who was the supervisor of the observer team, left 

this year for the east coast; Janell Majewski replaced him as the supervisor for the observer team.  

Jason Cope, Melissa Haltuch, Allen Hicks and Vlada Gertseva joined the assessment team 

during the past year.  Jerry Leonard also joined FRAM this year on the economics team. 

 

3. DFO 
Jeff Fargo stepped down as groundfish head, but continues to work at DFO at Nanaimo. Greg 

Workman is now head of the groundfish section.  They are trying to fill positions left open by 

retirees.  

 

4. ADF&G  
A port sampling technician was just hired for the Groundfish Project.  Kyle Hebert stepped down 

as Marine Fisheries Supervisor and is now the ADF&G dive program coordinator. He is 

therefore no longer supervising the Groundfish Project.  

 

5. AFSC 
Dan Kimura retired as head of the Age and Growth Program and Tom Helser was hired to fill 

that position.  In REFM, Sandra Lowe was hired to fill Anne Hollowedôs job because Anne was 

promoted. 

 

6. IPHC 
Bill Clark retired and Steven Hare moved into his role, Juan Valero was hired, Cal Blood retired, 

one Canadian commission position retired, and Larry Johnson is new on the commission.  

Evangeline White was hired, and the IPHC hopes to hire an assistant director soon.  There are 

ongoing negotiations with the University of Washington for office space that IPHC rents from 

them.  Heather (IPHC): There will be a bycatch workshop in September; the focus will be on 

how halibut bycatch is treated in halibut stock assessment. 
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B. Multispecies Studies 
 

1. NWFSC 
The center is expanding measurements of dissolved oxygen on the slope and shelf as part of the 

groundfish trawl survey.  New sites off California appear to be very low in oxygen with a 

reduced number of urchins observed at some stations relative to earlier years.  There is an 

attempt to add ecosystem measurements to stock assessments in order to reduce variability in 

assessments. 

 

2. DFO 
Species in Canada are moving shallower with lower oxygen levels.  The DFO has added oxygen 

meters on all survey tows. 

 

3. AFSC 
The Age and Growth Program at AFSC used bomb radiocarbon for validation of Greenland 

turbot and northern rockfish ages.  Validation studies using bomb radiocarbon with giant 

grenadier and shortraker rockfish were not successful.  Giant grenadier were not successful likely 

because these fish apparently do not reside within 20 meters of the surface during their first year, 

but it is unclear why the method did not work for shortraker.  Last year the AFSC RACE 

Division did the Bering Sea slope and shelf trawl surveys, but the scheduled Aleutian Islands 

trawl survey had to be cancelled due to funding shortfalls.  This year there will be a Gulf of 

Alaska shelf/slope trawl survey and a Bering Sea shelf trawl survey.  The AFSC conducted its 

first-ever survey of U.S. waters in the Arctic Ocean off Alaska in 2008.  One finding was a range 

extension for walleye pollock and Pacific cod.  Most of the catch was invertebrates, especially 

brittle stars (41% of total catch) and Chionoecetes opilio crabs (10% of catch).  NPFMC: U.S. 

waters of the Arctic will soon be closed to fishing. 
 

4. ADF&G   
Krisôs lab has completed age validations for 9 species of rockfish.  They had success with 

shortraker rockfish.  They chose specimens with clear otolith patterns.  With bomb radiocarbon 

you can validate individual specimens.  High ages tend to be 40 years for many species.  For 

black rockfish, the new maximum age is 56.  This specimen was born before bombs detonated 

(i.e., before the increase in radiocarbon from background), so it is obvious that is at least 54 yrs 

old. 

 

5. IPHC   
Oceanography is now being collected on all sets of their longline survey using Seacat (Seabird).  

The sensors collect conductivity, oxygen, depth, and pH.  By collecting oxygen, IPHC will be 

able to exclude CPUEôs from anoxic areas, but they have not decided what the protocol will be 

yet.  Anoxic zones change by season and tend to be inshore.  The IPHC longline survey fishes in 

20-275 fathoms.  They have seen low oxygen areas near the lower half of Vancouver Island.  

The gear comes back with all of the baits, and not even any starfish or hagfish.  IPHC cuts data 

for depredation of whales, but not for oxygen.  NWFSC:  Some species are better at living in low 

oxygen.  Also you can get edge effects, with high concentrations of fish on the edges of low 

concentrations areas. 
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C. By Species 
 

1. Pacific Cod 
 See agency reports; no additional information reported. 

 

2. Nearshore Rockfish 
 

a) ODFW   

Single fish cages have been used to lower rockfish back to the bottom after capture to see 

if they survive barotrauma.  After a few days the cages are pulled up to see if the fish are 

still alive.  ODFW will be deploying an acoustic telemetry grid in the hypoxic zone off 

Cape Perpetua this summer.  The state of Oregon had increased allowable harvest of 

minor nearshore rockfish species to increase black rockfish target fishery yield.  There 

has been opportunistic sampling of rockfish gonads for histological studies of maturity.  

ODFW has little data on yelloweye rockfish, but a video lander is being developed for 

reef surveys. 

 

b) DFO   

 Graduate students at UBC are looking at using remotely operated vehicles (ROV) to 

index abundance of rockfishes to enhance Rockfish Conservation Areas.  Yelloweye 

rockfish are not listed as endangered or threatened.  The Canadian federal government is 

considering whether to officially list as ñthreatenedò the bocaccio and canary rockfish 

populations on the Pacific coast of Canada.  If listed, a recovery plan must be in place for 

each species which may include a requirement that the species may not be captured 

without a special permit.  A recovery plan may also require development of an Action 

Plan, which must include a description of the monitoring that will be put in place to track 

future abundance trends.  We are currently conducting Management strategy simulation 

studies to assess whether or not our surveys provide sufficient precision to can meet the 

needs of a recovery plan. 

 

c) ADF&G  

Southeast AK fishermen are less interested in the Southeast black rockfish fishery 

because the price is low.  Early in 2009 there was a yelloweye rockfish directed fishery in 

East Yakutat and Southern Southeast outside.  ADF&G has hired a new port sampler, 

who is looking at bycatch of yelloweye in halibut deliveries.  This year ADF&G will be 

doing a yelloweye survey with the Delta submersible in East Yakutat.  There was a Board 

of Fish meeting in February 2008.  They made a new order that gave managers the power 

to change the bycatch allowance of yelloweye rockfish by emergency order in-season.  

Because the bycatch allowance has been 10% in the longline fisheries, commercial 

fishermen have been constrained and have not been able to fully harvest their allocation 

of the TAC.  The ability to raise the bycatch allowance will afford the possibility that the 

commercial allocation of the TAC will be harvested.   

 

d) NWFSC 

Since 1999, there were increases in biomass trends for seven rockfish species previously 

listed as overfished.  Two rockfish species are expected to reach target biomass levels 
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within a few years; however, rebuilding is expected to take more than 60 years for other 

rockfish species.  Recent assessments were conducted for all of the depleted rockfish 

species, as well as several others.  There will be a 2-week hook-and-line survey for 

structure-associated rockfish in the Southern California Bight again in 2009.  

 

e) AFSC   

Cara Rodgveller reported that oil globules, which provide energy to embryos and larvae 

during growth, were measured from developing quillback rockfish embryos in Southeast 

AK.  The preliminary analysis, of samples from 90 females, shows that maternal age may 

not have an effect on oil globule size of progeny, even after accounting for the stage of 

development and for the capture date and location.  

 

3. Shelf Rockfish 
 

a) ODFW 

A research project by ODFW suggests that using longer leaders on fishing gear can 

exclude demersal yelloweye rockfish when fishing for semi-pelagic yellowtail rockfish.  

The project also attempted to target halibut using similar gear with bait instead of 

artificial lures, but was unsuccessful in avoiding yelloweye bycatch. 

 

4. Slope Rockfish 
 

 a) NWFSC 

POP are on their way back up.   

 

b) AFSC  

There was an assessment in 2008 for the various slope rockfish species for the Bering 

Sea/Aleutians.  In 2009, similar assessments will be conducted for slope rockfish in the 

Gulf of Alaska.  There is a problem with identifying rougheye and blackspotted rockfish 

in the field.  Christine Conrad of the AFSC Kodiak Lab is initiating studies on 

reproduction and maturity of slope rockfish.  

 

5. Thornyheads 
 

 a) NWFSC 

 No assessment in 2008 or 2009. 

  

 b) AFSC 

 Dendrochronology methods did not appear to work for ageing shortspine thornyhead. 

 

6. Sablefish 
 

 a) NWFSC 

 Caught a lot of age 0 or 1 sablefish last summer in the groundfish survey. 
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b) ADF&G   

There was no stock assessment last year; instead ADF&G worked on a report about how 

they do the assessment that will be published this fall.  Franz Mueter analyzed the 

ADF&G assessment and provided a report focusing on appropriateness of an age- 

structured assessment.  It is hoped that this report will also be published this fall.  The 

2009 assessment will use two years of data.  ADF&G provided their tag data from the 

Northern Southeast Inside area (NSEI) to AFSC for migration models.  ADF&G wants to 

know if there is migration in and out of Chatham Strait.  At the Board of Fish meeting, 

they adopted new sport fishing regulations regarding placing a bag, possession, and 

annual limit on sablefish (there were none previously).  It is now legal to use electric 

reels, which are not defined.  As it now stands, electric reels could be electric jigging 

machines or electric reels.  Bag limit was originally set at 2 fish/day, 4 in possession, 8 

annual limit.  There was so much lobbying, that it was brought up again last week and 

changed to 4/day, 8 in possession for all sport fishermen with an 8 fish annual limit for 

non-residents only.  The sport fishing for sablefish occurs in places without creel surveys, 

and the recording of sablefish catch on sport logbooks had not been required until this 

coming season.  For the 2009 assessment, an estimate of the amount of sport-caught fish 

will continue to be taken off the top of the ABC along with other decrements, but the 

actual sport catch of sablefish is unknown.  A pilot Pacific ocean shelf tracking network 

(POST) project, which is cooperative between the IPHC, POST, ADF&G and the AFSC, 

is being initiated this summer.  POST hosts a submerged array of sonic detectors.  They 

hope to track the movement of sablefish in and out of Chatham Strait.  The project this 

summer will test equipment at deep depths.  The plan is to leave the equipment in for a 

year to test how well receivers detect transmitters in all types of weather and currents, 

year round.  

 

c) AFSC 

Jon Heifetz explained to the TSC that tagging data from Canada, ADF&G, and the AFSC 

could all be put into a coastwise movement migration model.  Jon said it is worth doing 

now.  It is going to take someone to lead this project, though.  The AFSC sablefish 

longline survey was completed last summer.  Archival tags from sablefish tagged as 

juveniles are now starting to come in from the fishery.  Cara reported that a study of 

longline survey catch rates showed that there is likely competition for hooks on the 

longline survey between sablefish and rougheye and shortraker rockfish and between 

sablefish and giant grenadier.  Sablefish catch rates are not likely affected (see paper by 

Mike Sigler, 2000), but rockfish and giant grenadier catch rates are likely influenced.  On 

March 17-19, the AFSC Auke Bay Laboratories hosted a Center of Independent Experts 

Review (CIE) of the Alaska sablefish assessment.  It was open to the public, and 

representatives from the industry, ADF&G, the NPFMC, and the IPHC were present.  

The review went well and final reports will be released in near future.  A response and 

write up will be prepared for the September NPFMC Plan Team meeting.  
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7. Halibut and IPHC Activities 
 

a) IPHC  

The pit tag dockside detection program continued last year.  Tagged fish were released 

during the 2003 and 2004 halibut surveys.  This year will be the last year for scanning 

dockside; there is also scanning on the survey.  Pop-up archival tags (PAT), which record 

temperature and depth, were deployed last year and are programmed to pop off after 1 

year at liberty.  Questions that could be explored by the pop-up tags are: do halibut move 

deeper for spawning, and do they have site fidelity similar to what pit tags showed?  

Several PATs have released early; mostly large females are tagged.  An ultrasound was 

used to determine sex of the fish for archival tags, and it was very successful.  From the 

tags, it appears that females rise to the surface every 24 hrs or so in the winter, possibly to 

release eggs.  Archival tags were placed internally in halibut, and their bodies were 

actively trying to expel the tags or grow over them.  Because of this problem, a holding 

experiment was conducted to test the possibility of using external archival tags.  IPHC is 

working on a study of swivel gear vs. non-swivel gear for retention of fish.  IPHC did a 

removal study where five sets were fished per day in the same locations, for 5 days to get 

an estimate of catch probability from depletion, but it did not work because the fish were 

not depleted.  Sonar is now being used for looking at hooking success.  The sonar enables 

a view of the fish attacking the baited hooks.  From this you can tell the species, size, and 

the number of attacks.  IPHC is comparing electronic monitoring with actual observers.  

Two hundred and thirty sets were double monitored.  They are trying to get North Pacific 

Research Board funding to do more vessels of different size classes.  The data will be 

analyzed this year.  The IPHC survey added stations in rocky habitat for rockfish for 

ODFW and WDFW.  They are continuing with the WDFW requested locations this year.  

On the survey there has been some barotrauma work with yelloweye rockfish.  Some of 

their air bladders were deflated, the fish were tagged with an acoustic tag, sank in a 

floating trap, and released.  IPHC is deploying water column profilers coast-wide on all 

survey vessels this year.  These are deployed at the start of haulback and read as they 

descend to the bottom.  The longline hauler is used to pull it back.  The sensors cost $20-

25,000 each, need calibration every year, and are protected inside a stainless steel cage, 

which weighs 55 lbs.  IPHC received a grant to purchase 15 and had two already.  The 

purpose is to look at chemical properties of water in relation to catch rates.  A study of 

mercury has showed that larger and older fish have higher mercury.  They are also 

relating pollutants to sex, age, and location.  Methyl mercury is stored in muscle tissue.  

IPHC will take part in the pilot POST project this year and is curious if the sensors can 

detect fish that are demersal to the sensors.  Whale observations on the halibut survey are 

being taken.  Also, bird counts are being conducted when offal is being released.  

 

8. Flatfish 
 

 a) NWFSC 

 There will be a petrale assessment in 2009.  A Hollings scholar will look at ageing of 

 curlfin sole this year.   
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 b) AFSC 

There are behavior studies by the Newport facility on juvenile halibut and rock sole. 

 

9. Lingcod 
 a) NWFSC 

 Lingcod were overfished but are no longer in the overfished category. 

 

 b) DFO 

 An assessment is planned this year. 

 

 c) ADF&G  
 The Board of Fish allowed ADF&G to change bycatch limits in-season to make sure the 

 allocations are fully utilized, similar to what was done for yelloweye. 

 

 d) AFSC 

Lingcod were tagged with archival tags on the sablefish longline survey.  

 

10. Pacific Whiting 
  

 a) NWSC 

There was an assessment in 2008 and there will be one in 2009.  A study of ageing error, 

in part, led to a decrease in estimates of spawning biomass, which in turn reduced 

allocation in 2009.  
 

11. Walleye Pollock 
  

 a) ADF&G  

ADF&G is looking for recoveries of Floy-tagged walleye pollock in Southeast Alaska.  

In 2008, they were caught by jigging off the dock in Auke Bay and then tagged.  Some of 

the fish were injected with oxytetracycline before release.  The purpose of the study is to 

determine if there is a resident population in Auke Bay.  Pollock are notorious for being 

hard to tag without mortalities, but they had low tagging/handling mortalities.  So far, 

there have been two recoveries.  There are plans to tag more in 2009.    

 

 b) AFSC 

The quota for pollock in the eastern Bering Sea was decreased by 18% in 2009.  There 

was a study comparing the NOAA RV Oscar Dyson to the NOAA RV Miller Freeman 

for acoustic assessment of walleye pollock.  The Dyson is a newer vessel and makes less 

noise, so it does not disturb the fish as much and detects more fish.  
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12. Dogfish and Other Sharks 
 

a) DFO 

There will be an assessment next year. The basking shark is rare and may be listed as 

threatened or endangered by the Minister.  This would not really affect fisheries because 

they are rarely caught.  

 

13. Pacific Mackerel and Sardines ï No information reported. 

 

14. Skates 
 

a) NPFMC 

Broke Gulf skates out of Other Species group in the Gulf of Alaska Fishery Management 

Plan (FMP) in 2005.  Bering Sea/Aleutian Islands skates are also being taken out of Other 

Species group possibly for 2011 fishing year.  Squid have not been broken out in the Gulf 

of Alaska yet.  Squid may be moved to the forage fish category or into the ecosystem 

component group.   

 

b) NWFSC   

Starting to age longnose skate using vertebrae.   

 

c) ADF&G  

A skate fishery started in Prince William Sound, and catches were different than expected 

because the survey was at different depths than the fishing depths.   

 

d) DFO 

IPHC survey will likely provide a useful relative abundance index for longnose skate. 

 

15. Grenadiers 
 

a) NPFMC 

Grenadiers may move up in priority because the Council may be required to determine if 

they should be part of the Fishery Management Plans.  This would move them out of the 

non-specified category.   

 

b) AFSC 

An updated assessment was completed in 2008.  New information on age, maturity, 

growth, and natural mortality was added to the assessment. Bomb radiocarbon did not 

work for age validation.  There was a five day experimental longline survey last year that 

sampled waters 1000-1600 m deep in the North Pacific off Dutch Harbor for giant 

grenadier and sablefish.  The sablefish longline survey generally surveys depths only to 

1000 m, and the purpose of the experimental survey was to investigate the abundance of 

giant grenadier and sablefish that occurred deeper.  Results were that sablefish had a very 

low abundance, giant grenadier were caught in relatively large numbers at all depths to 

1600 m, and Pacific grenadier were very numerous, especially at one station. 
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16.  Other Species 
 

a) Cabezon   

NWFSC:  There was an assessment prepared this year.  ODFW: They are ageing otoliths 

for cabezon and have found that their length-at-maturity and age-at-maturity differ from 

CA fish.  

 

b) Hagfish   

ODFW:  A fishery for live hagfish is possibly in development. 

 

Wednesday, May 6 

 
D. Other Related Studies 
 

a) NWFSC  

There was a test cruise for a new autonomous underwater vehicle (AUV) that is co-

owned by the NMFS Pacific Islands Fisheries Science Center and the NWFSC. The AUV 

was tested in Hawaii and CA. The test cruises were successful. The planned uses for the 

AUV include habitat classification and rockfish enumeration and identification. They are 

also working to develop an open cod-end net with a camera system to help assess widow 

or canary rockfish. They are going to develop another open cod-end net that can fish 

close to the bottom. There will be a hake acoustic survey this summer, as part of their 

biennial survey schedule.  The NWFSC is getting a new vessel called the NOAA RV Bell 

Shimada, which will be shared with the SWFSC. There may end up being 100% trawl 

coverage when they go to ITQs down south. There is an annual hake pre-recruit survey in 

the northern and southern California current system. 

 

b) IPHC 

The IPHC is trying to get funding to start an electronic logbook program.   

  

 c) DFO  

 There was a meeting between fishermen and the Assistant Deputy Minister to discuss the 

difficulty of assessing 150 different populations. Canada is looking at the Australia 

system of risk assessment, called ERAEF, the Ecological Risk Assessment of the Effects 

of Fishing, instead of full assessments for all species. The idea is to assess the risk to the 

ecosystem and not just each individual species.  

 

 d) NPFMC 

 Paul Spencer at the AFSC is doing an analysis of which stocks should be included in the 

North Pacific Fishery Management Plans.  Right now there are hundreds of species not in 

the FMPs.  Some of these could be brought into a category called ñecosystem 

componentò. These would not have a quota and would be managed by risk management.  
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 e) AFSC 

 The RACE habitat research team is using bottom typing determined by sonar to assess 

essential fish habitat. 

 
E. Other Items 
 

1. Integrated groundfish management in B.C. - update 
 

DFO: There is currently 100% video coverage of longline and trap fishing in the commercial 

fishery with 10% of the video randomly checked. Fisher logs are compared with the video data 

and if the numbers match within defined tolerance limits, the fisher logs are deemed acceptable. 

If outside the tolerances, the fisher may be required to pay for 100% review of the footage and/or 

take an observer on subsequent trips.  However, penalties were not actually imposed until year 3. 

DFO pays 1/3 of costs for this program.  This is the first time discard data have been available 

from this fleet. 

 

We examined the accuracy of the catch data by extrapolating the video data (10% of the fishery) 

to compare with official logbook and DMP catch estimates.  The comparisons, using yelloweye 

rockfish as a test catch, indicated a close match.  

 

IPHC: Could fishermen be misidentifying fish in logbooks? DFO: It depends. All rockfish must 

be retained for unloading which can be confirmed in the video check. Since the rockfish are 

sorted at unloading, misidentification by fishermen will have no impact. For species pairings or 

aggregates that are discarded and difficult to distinguish for reviewers and fishers, the system 

will only provide accurate estimates of the piece counts by species group, e.g., ñbirdsò.  

 

2. Marine mammal predation on groundfish 
 

AFSC:  The number of stations that sperm whales are sighted on the sablefish longline survey is 

increasing in the Eastern Gulf of Alaska.  Killer whales depredate gear in the Bering 

Sea/Aleutian Islands and Western Gulf only.  IPHC:  The IPHC survey can move away from 

whales because they do not have set stations in a certain order like AFSC longline survey.  

AFSC:  A study of the effects of sperm whale depredation found that catch rates do not differ 

significantly between depredated and non-depredated (due to natural variability between stations 

and between years).  In the AFSC survey, skates with killer whale depredation are dropped from 

the CPUE computations.  IPHC:  The IPHC also drops some data for killer whale depredation.  

They are still working out a trigger for taking data out, though.  This year they are collecting 

more data on sperm whales such as the number of bent, broken, and missing hooks on all skates.  

Sperm whales may be damaging gear more than we think, so determining the hook condition 

may lead to more knowledge about detecting sperm whale depredation.  On IPHC surveys, they 

are also documenting when whales show up, where they are in relation to the boat, and their 

distance from vessel. The problem is you cannot observe the behavior in concert.  Last year they 

saw killer whales moving eastward.   Sperm whales seem to be cued by the propeller engaging, 

not the longline hauler.  Fishermen can shake whales by putting out a dummy flag or fishing in 

shallower water.  Reports are that killer whales will not feed in the dark, but this could just be 

anecdotal evidence.  However, it never gets completely dark in AK in the summer.  Sperm 
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whales do not seem to want to eat snarled hooks.  This could be an idea for a deterrent.  

ADF&G:  Sperm whales are now following the ADF&G sablefish survey in the Northern 

Southeast Inside Area and may be depredating.  Sperm whales have been seen by the commercial 

sablefish fishermen inside Chatham Strait recently.  IPHC: There is evidence that sperm whales 

snap the line causing the fish to fall off the line.  They then make creaking noises to zero in on 

fish and find them floating in the water.  The creaking noises could be a way to identify when a 

sperm whale is actively depredating on the catch. 

 

 

IX . Progress on 2008 Recommendations 
  

A. From TSC to Itself - The recommendations made in 2008 did not require 

Progress Reports because the only recommendations were to disband the Sablefish 

Working Group and the GIS Working Group. 

 

 B. TSC to Parent Committee ï No recommendations were made. 

 

 C. TSC to CARE ï No recommendations were made.  

 

 

X. 2009 Recommendations 
 

 A. From TSC to Itself - Steven (PSMFC):  There is a need for a WDFW person to 

attend. TSC should ask councils to send a participant.  A letter should be sent out by 

December to directors of agencies, regions, centers, state, and everyoneôs supervisors.  

This may promote attendance of TSC meetings.  The TSC meeting this year was also 

lacking someone from Canada DFO management.  It was likely hard to travel because 

this meeting was in AK, and the TSC hopes more can make it in future. 
 

 1. As in recent past years, a summary letter explaining the purpose of the  

 TSC and highlights of the meeting should be sent to agency supervisors   

 and/or division directors. 

 

 B. TSC to CARE - No recommendations were made 

 

C. TSC to Parent Committee - The TSC recommends that a letter be sent to the 

Division Director of the NMFS AFSC Fisheries Monitoring and Analysis Division 

(FMA, sometimes referred to as the Alaska groundfish observer program) inviting a 

representative of this division to attend annual TSC meetings in the future.  The TSC 

notes that other member agencies of the TSC, including Canada DFO, the NWFSC, and 

state agencies, regularly report information on developments in their observer programs 

at TSC meetings.  Now that FMA is a separate division of the AFSC, the TSC believes 

that both the FMA Division and other fishery agencies on the Pacific coast would benefit 

from the increased exchange of information that would result if FMA were to participate 

in these meetings.   
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D. TSC to the Steering Committee of the Workshop on Electronic Data 

Acquisition Technology - The TSC wishes to acknowledge the perseverance and hard 

work of the steering committee in bringing this workshop to fruition.  Committee 

members included Chairman Mark Wilkins (AFSC RACE Division, Seattle), Mark 

Freeman (ODFW, Newport), Robin Harrison (AFSC Race Division, Seattle), Tom Kong 

(IPHC, Seattle), Chris Lunsford (AFSC Auke Bay Laboratories, Juneau), Victor Simon 

(NWFSC FRAM, Seattle) Jerry Smetzer (ADF&G, Douglas, AK), Eric Soderlund 

(IPHC, Seattle), Vanessa Tuttle (NWFSC FRAM, Seattle), and Greg Workman (Canada 

DFO, Nanaimo).  The workshop was first proposed at the 2005 TSC meeting, and was 

postponed several times before it was finally held April 1-3 2009 in Seattle.  By all 

accounts, this was a highly successful and useful workshop, and the TSC congratulates 

the committee on a job well-done.   

 

 

XI . Schedule and Location of 2010 Meeting 
 

Dave Clausen will continue as chair. Location and schedule of 2010 Meeting: Parksville, 

B.C. (near Nanaimo), Wednesday May 5 and Thursday May 6, 2010.  The traditional 

starting date of the meeting was shifted from Tuesday to Wednesday because the meeting 

falls just after the Western Groundfish Conference the previous week.   

 

 

XI . Other 
 

The meeting was adjourned at 11:05, May 6, 2009. 
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D.   Parent Committee Minutes 

 
Minutes of the 50

th
 Annual Meeting  

of the 

Canada-U.S. Groundfish Committee 

(aka ñParent Committeeò) 

 

 

I. Call to Order   

 

Chair Mr. Rick Stanley, DFO, represented Canada (for Gary Logan, DFO-Groundfish 

Management Unit), Stephen Phillips, represented the US (for Randy Fisher, PSMFC). 

Mr. Stanley called the meeting to order at 11:00 Wednesday, May 6, 2009.  Also in 

attendance: Cleo Brylinsky (ADFG), and Dave Clausen (NMFS, AFSC Auk Bay)  

 

II.     Stephen Phillips was appointed secretary for the meeting. 

 

III.   The agenda, following the format of previous meetings, was approved. 

 

IV.    Adoption of May 2008 Parent Committee meeting minutes: The minutes were adopted as 

  presented. 

 

V.  Progress on 2008 Parent Committee Recommendations 
 

 There were no recommendations 

 

VI.  2009 Parent Committee Recommendations  
 

1. Parent Committee agrees with the 2009 TSC recommendation to the Parent 

Committee that a letter be sent to the Division Director of the NMFS AFSC 

Fisheries Monitoring and Analysis Division (FMA, sometimes referred to as the 

Alaska groundfish observer program) inviting a representative of this division to 

attend annual TSC meetings in the future.   

 

VII.  Meeting Location 
  

 1. Location and schedule of 2010 Meeting: Nanaimo B.C., Wednesday May 5 and  

  Thursday May 6, 2010.  The traditional starting date of the meeting was shifted  

  from Tuesday to Wednesday because the meeting falls just after the Western  

  Groundfish Conference the previous week.  Dave Clausen will continue as chair.  

  Department of Fisheries and Oceans Canada will host.  
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VIII.    Other Business 
 

a. The Parent Committee thanks Dave Clausen for hosting and chairing the meeting 

and outstanding barbeque.  

 

b. The Parent Committee thanks Cara Rodgveller for recording the minutes. 

 

c. The Parent Committee thanks PMFC for its going support for the annual TSC 

meetings.  
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E. Agency Reports 
 

 

Report of the Technical Subcommittee 

of the 

Canada-United States Groundfish Committee 
 

 

AGENCY REPORTS 

 
 

 

1. ALASKA FISHERIES SCIENCE CENTER, NATIONAL MARINE 

 FISHERES SERVICE 

 

2. CANADA, BRITISH COLUMBIA GROUNDFISH FISHERIES 

 

3. COMMITTEE OF AGE READING EXPERTS (CARE) 

 

4. INTERNATIONAL PACIFIC HALIBUT COMMISSION (IPHC) 

 

5. NORTHWEST FISHERIES SCIENCE CENTER, NATIONAL MARINE 

 FISHERIES SERVICE 

 

6. SOUTHWEST FISHERIES SCIENCE CENTER, NATIONAL MARINE 

 FISHERIES SERVICE 

 

7. STATE OF ALASKA ï ALASKA DEPARTMENT OF FISH AND GAME 

 

8. STATE OF OREGON ï OREGON DEPARTMENT OF FISH AND 

 WILDLIFE 

 

9. STATE OF WASHINGTON ï WASHINGTON DEPARTMENT OF FISH 

 AND GAME 
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Alaska Fisheries Science Center 

of the 

National Marine Fisheries Service 

 

 

 
 

2009 Agency Report 

to the 

Technical Subcommittee of the 

Canada-U.S. Groundfish Committee 
 

 

 

 

 

 

 

 

 

 

 

 

April 2009 
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Compiled by 

Mark Wilkins, Tom Wilderbuer, and David Clausen  
VIII.  REVIEW OF AGENCY GROUNDFISH RESEARCH, 

ASSESSMENTS, AND MANAGEMENT IN 2008 
 

 

A.   Agency Overview 
 

Essentially all groundfish research at the Alaska Fisheries Science Center (AFSC) is conducted 

within the Resource Assessment and Conservation Engineering (RACE) Division, the Resource 

Ecology and Fisheries Management (REFM) Division, the Fisheries Monitoring and Analysis 

(FMA) Division, and the Auke Bay Laboratory (ABL).  The RACE and REFM Divisions are 

divided along regional or disciplinary lines into a number of programs and tasks.  The FMA 

Division performs all aspects of observer monitoring of the groundfish fleets operating in the 

North Pacific.  The ABL conducts research and stock assessments for Gulf of Alaska groundfish.  

All Divisions work together closely to accomplish the missions of the Alaska Fisheries Science 

Center.  A review of pertinent work by these groups during the past year is presented below.  A 

list of publications pertinent to groundfish and groundfish issues is included in Appendix I.  

Yearly lists of publications and reports produced by AFSC scientists are also available on the 

AFSC website at http://www.afsc.noaa.gov/Publications/yearlylists.htm , where you will also 

find a link to the searchable AFSC Publications Database.   

 

Lists or organization charts of groundfish staff of these four Center divisions are included as 

Appendices II - V.   

 

RACE DIVISION 
The core function of the Resource Assessment and Conservation Engineering (RACE) Division 

is to conduct quantitative fishery surveys and related ecological and oceanographic research to 

measure and describe the distribution and abundance of commercially important fish and crab 

stocks in the eastern Bering Sea, Aleutian Islands, and Gulf of Alaska and to investigate ways to 

reduce bycatch, bycatch mortality, and the effects of fishing on habitat.  The staff is comprised of 

fishery and oceanography research scientists, geneticists, pathobiologists, technicians, IT 

Specialists, fishery equipment specialists, administrative support staff, and contract research 

associates.  The status and trend information derived from both regular surveys and associated 

research are analyzed by Center stock assessment scientists and supplied to fishery management 

agencies and to the commercial fishing industry. RACE Division Programs include Fisheries 

Behavioral Ecology, Groundfish Assessment, Midwater Assessment and Conservation 

Engineering, Recruitment Processes, Shellfish Assessment, and Research Fishing Gear.  These 

Programs operate from three locations in Seattle, WA, Newport, OR, and Kodiak, AK. 

 

In 2008 one of the primary activities of the RACE Division continued to be fishery-independent 

stock assessment surveys of important groundfish species of the northeast Pacific Ocean and 

Bering Sea.  Regularly scheduled bottom trawl surveys in Alaskan waters include an annual 

survey of the crab and groundfish resources of the eastern Bering Sea shelf and biennial surveys 

http://www.afsc.noaa.gov/Publications/yearlylists.htm
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of the Gulf of Alaska (odd years) and the Aleutian Islands and the upper continental slope of the 

eastern Bering Sea (even years).  

 

Two major bottom trawl surveys of groundfish resources were conducted during the summer of 

2008 by RACE Groundfish Assessment Program (GAP) scientists; the annual eastern Bering Sea 

shelf survey and the biennial survey of the eastern Bering Sea upper continental slope.  The 

scheduled biennial bottom trawl survey of the Aleutian Islands had to be cancelled for lack of 

funds.  In 2009 GAP scientists will again conduct the annual Bering Sea shelf survey and the 

biennial Gulf of Alaska survey of the continental shelf and upper continental slope.     

 

RACE scientists of the Habitat Research Team (HRT) continue research on essential habitats of 

groundfish. In FY06, the focus was on evaluating acoustic backscatter and benthic infauna 

community as predictors of groundfish distribution. Details on the work of the HRT can be found 

under D. Other Related Studies.   

 

The Midwater Assessment and Conservation Engineering (MACE) Program conducted winter 

echo integration-trawl (EIT) surveys of midwater pollock abundance in the Shumagin-Sanak 

area in February 2008 and around Chirikof-Shelikof Strait in March 2008.  A summer survey of 

pollock on the eastern Bering Sea shelf was conducted in June and July 2008.  MACE staff and 

other RACE survey personnel continued work on the intervessel calibrations between the Oscar 

Dyson and the Miller Freeman with work on this project during the February 2008 survey of the 

Shumagin-Sanak area and the summer survey in the Bering Sea.  Research cruises investigating 

bycatch issues also continued. 

 

For more information on overall RACE Division programs, contact Division Director Russ 

Nelson at (206)526-4170. 

 

REFM DIVISION 
The research and activities of the Resource Ecology and Fisheries Management Division 

(REFM) are designed to respond to the needs of the National Marine Fisheries Service regarding 

the conservation and management of fishery resources within the US 200-mile Exclusive 

Economic Zone (EEZ) of the northeast Pacific Ocean and Bering Sea.  Specifically, REFM's 

activities are organized under the following Programs:  Age and Growth Studies, Socioeconomic 

Assessments, Resource Ecology and Ecosystem Management, and Status of Stocks and 

Multispecies Assessment.   Scientists at AFSC assist in preparation of stock assessment 

documents for groundfish in the two management regions of Alaska (Bering Sea/Aleutian 

Islands and Gulf of Alaska, conduct research to improve the precision of these assessments, and 

provide management support through membership in regional groundfish management teams.   

 

For more information on overall REFM Division programs, contact Division Director Dr. Pat 

Livingston at (206)526-4173. 

 

FMA DIVISION 
The Fisheries Monitoring and Analysis (FMA) Division is responsible for placement of 

observers on vessels fishing for groundfish species in the U.S. EEZ of the northeastern Pacific 

Ocean and Bering Sea.  Observers collect data, which provide the basis for in-season 
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management of the groundfish fisheries by NMFS.  This observer data also provides a means for 

evaluating and developing management strategies by NMFS and the regional management 

council, and are used in the stock assessment process.  Observers play important roles in 

providing information that is critical to the U.S. fishing industry. 
 
During 2008, no foreign vessels were allowed to catch or process fish in the U.S. EEZ off the 

coast of Alaska. The FMA Division trained and deployed 799 observers to 296 vessels and 21 

shore plants in Alaska. These observers spent 39,510 days collecting data in 2008. The Division 

is responsible for defining the sampling duties and data collection methods used by observers, 

training of the observers prior to deployment, debriefing of observers upon their return, and 

editing and managing the resulting data. The catch data are provided to the Alaska Regional 

Office to assist in management decisions regarding the catches of groundfish and prohibited 

species. Data are also collected regarding the operations of the groundfish fishery. 
 
In January 2008, FMA implemented several long-awaited sampling and database changes that 

had been recommended in various independent reviews as well as by in-house staff.  These 

changes fundamentally altered the way observers collect and record their data.  Modifications 

were made to both the methods used to collect data at sea and to the AFSC database that houses 

the observer data.  Now the data entry and storage mirror the sampling conducted in the field and 

relationships between samples and subsamples and hauls and trips are reflected in the structure 

of the database.  In addition, observers are now asked to collect and individually record at least 

three samples for species composition from each sampled haul or fishing event.  Previously, 

samples were pooled together.  These changes allow for a better understanding of the statistical 

properties of the data and the estimates derived from that data.  In particular, it is now possible to 

assess within-haul variance.  For more information on the redesigned observer sampling go to: 

http://www.afsc.noaa.gov/Quarterly/jfm2008/jfmfeaturelead.htm 
 

Patti Nelson was hired as FMA Division Deputy Director, replacing Martin Loefflad when he 

was promoted to FMA Division Director a year ago.   

 

For more information on overall FMA Division programs, contact Division Director Martin 

Loefflad at (206)526-4194. 

 

AUKE BAY LABORATORIES  
The Auke Bay Laboratories (ABL), located in Juneau, Alaska, are a division of the NMFS 

Alaska Fisheries Science Center (AFSC).  In 2006, what was formerly called ABL's ñGroundfish 

Assessment Programò changed its name to the ñMarine Ecology and Stock Assessment 

Programò (MESA), a name which more accurately reflects the varied tasks and research of this 

group.  The MESA Program is primarily involved with research and assessment of sablefish and 

rockfish in Alaska and with the study of fishing effects on the benthic habitat.  Presently, the 

program is staffed by 17 scientists, including 16 permanent employees and 1 term employee.  

One personnel change in 2008 was that a former MESA staff member, Pat Malecha, transferred 

back to the MESA Program from ABLôs Marine Salmon Program.  Four employees in other 

ABL programs have also been involved with groundfish-related research in the past year.  

 

http://www.afsc.noaa.gov/Quarterly/jfm2008/jfmfeaturelead.htm
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In 2008 field and laboratory research, ABL's MESA Program, in cooperation with the AFSCôs 

RACE Division, conducted the annual NMFS sablefish longline survey in Alaska.  Other field 

and laboratory work by ABL included: 1) continued juvenile sablefish studies, including routine 

tagging of juveniles and electronic archival tagging of a subset of these fish; 2) a laboratory 

study of habitat preferences for young-of-the-year slope rockfish; 3) an investigation of the effect 

of maternal age on viability of quillback rockfish larvae; and 4) a deep-water (> 1,000 m depth) 

longline study of giant grenadier and sablefish abundance in the western Gulf of Alaska. 

 

 Ongoing analytic activities in 2008 involved management of ABL's sablefish tag database, 

analysis of sablefish logbook and observer data to determine fishery catch rates, and preparation 

of four detailed status of stocks documents for Alaska groundfish: sablefish; Gulf of Alaska 

sharks; Bering Sea/Aleutian Islands sharks; and grenadiers  Another important analytic activity 

in 2008 was completion of an analysis of competition for hooks in the longline survey between 

sablefish and other species. 

 

For more information on overall Auke Bay Laboratory programs, contact Laboratory Director 

Phil Mundy at (907) 789-6001. 

 

 

B. Multispecies Studies 
 

1. Research 
 

Fisheries Behavioral Ecology Program - RACE  

The Fisheries Behavioral Ecology Program based in Newport, Oregon conducts experimental 

research designed to understand the role that behavior plays in regulating distribution, abundance 

growth, and survival of fish species and their interactions with fishing methods and gear.  The 

goal of the Program is to provide the critical information needed to improve survey techniques, 

to improve predictions of population abundance and survival, and to conserve populations of 

economically significant marine resource species and their habitats.  Research conducted during 

2008 continued under long-term research themes related to recruitment processes, basic studies 

in fish ecology relevant to the definition of essential habitat, and bycatch stress. 

 

For further information, contact Dr. Allan Stoner,  (541) 867-0165. 

 

Age and Growth Program - REFM  
The Age and Growth Program of the REFM Division serves as the Alaska Fisheries Science 

Center's ageing unit for groundfish species. The Program consists of a program leader, an age 

validation researcher, IT/data specialist, and 9 age readers.  Ages are usually determined from 

otoliths, but scales, finrays and vertebrae are sometimes used. Ageing protocols and production 

statistics for the Age and Growth Program at the AFSC can be found on the Age and Growth 

Program website (www.afsc.noaa.gov/REFM/Age/default.htm).  

 

Data provided by the program are used in stock assessment modeling, which contributes to the 

estimation of the allowable catch of many commercially important groundfish species. These 

species include walleye pollock, Pacific cod, sablefish, Pacific ocean perch, northern, rougheye, 
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and dusky rockfishes, Atka mackerel, yellowfin sole, rock sole, rex sole, and misc. sole and 

rockfish species, and big and longnose skates. Increasingly, the program is ageing non-

commercial species, which either are possible candidates for commercial harvest, or may be 

important in monitoring the broader ecosystem. These species currently include yellow irish 

lords, sculpin (great, plain, warty, and bigmouth), giant grenadier, eulachon, and capelin. 

  

In January 2009, Dr. Dan Kimura retired after 25 years of service at NMFS, with 22 of those 

years as the Age and Growth Program Leader.  During his tenure, the Age and Growth Program 

expanded its reputation of not only providing high quality fish age data for stock assessments, 

but also becoming known as a first-class research lab on fish age validation.  His guidance 

towards better age precision analysis, data management, documentation of ageing criteria, and 

publications on fish ageing studies has improved fish ageing science.  He represented the Age 

and Growth Program at three International Fish Otolith Research and Application Symposiums.  

Dr. Kimura inspired numerous research projects using natural radionuclides, atomic bomb 

produced radiocarbon, and other fish age validation methods.  His application of statistics, 

population modeling, and insightful leadership of the Age and Growth Program will be sorely 

missed.  Dr. Kimuraôs many friends and colleagues at the AFSC wish him all the very best 

during his retirement. 

  

Dr. Thomas Helser has been selected as the new Age and Growth Program Leader and will 

assume this position on May 11, 2009.  Dr. Helser has a strong quantitative background in 

statistics and has worked on stock assessments on both the east and west coasts, including age 

and growth studies.  He has worked for NMFS for a number of years, including about 10 years at 

the Northwest Fisheries Science Center.  His resume is impressive and we are extremely pleased 

to have found such a well-qualified individual to lead the REFM Divisionôs Age and Growth 

Program. 

 

Recent research, as of April 2009, in the Age and Growth Program in 2008 has focused on the 

following areas: 

 

1. Delsa Anderl, John Brogan, Beth Matta, and Jon Heifetz (Auke Bay) have been working 

on a sablefish age validation study that uses ñknown ageò specimens from southeast 

Alaska.  This is a unique and special study because known age specimens of groundfish 

are not common.  Sablefish ageing is difficult and this study should lead to more accurate 

ages. 

2. Charles Hutchinson, Todd TenBrink, and Delsa Anderl have been developing age 

determination methods for several sculpin species.  Two manuscripts are in the draft 

stages and the preliminary titles are ñAge determination of the yellow Irish lord, 

Hemilepidotus jordani: accounting for changes in natural mortality ratesò and ñAge, 

growth, and mortality of the plain sculpin, Myoxocephalus jaok, in the eastern Bering 

Sea.ò 

3. A study by Beth Matta has found that rex sole in the Gulf of Alaska demonstrate 

geographic differences in growth rates.  Length at age is smaller in the east and larger in 

the west.  A relation to the quality and quantity of food is being investigated in 

collaboration with the AFSC Resource Ecology and Ecosystems Modeling Task Group. 
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4. John Brogan, Delsa Anderl, Dan Kimura, and Craig Kastelle have used bomb 

radiocarbon as an age validation tool for Greenland turbot.  This species is a very difficult 

to age, and production age determination methods were recently developed and published 

by the Age and Growth Program in 2006.  The current study confirmed that Greenland 

turbot is being aged correctly, but may continue to be a species with greater than average 

difficulty and lower precision than other flatfish.  A manuscript is being prepared for this 

study. 

5. Bomb radiocarbon was used by Craig Kastelle, Delsa Anderl, and Dan Kimura for an age 

validation study of yellowfin sole from the Bering Sea.  The results from this study were 

generally good, but did not show conclusively that the ages were accurate.  Instead, it 

demonstrated that further work is necessary to develop high quality reference radiocarbon 

chronologies for the eastern Bering Sea, a prerequisite for this type of study.  A 

manuscript is being prepared for this study. 

6. A new study is being initiated by Craig Kastelle in collaboration with Steve 

Wischniowski (International Pacific Halibut Commission) to develop a new bomb 

radiocarbon reference chronology based on juvenile Pacific halibut from the eastern 

Bering Sea.  This will answer questions about geographical differences in the timing of 

bomb produced radiocarbon, and aid future age validation studies. 

7. Four other studies in the Age and Growth Program using bomb radiocarbon are at various 

stages of completion.  Northern rockfish ages have been validated, and a manuscript will 

be completed in the future.  In a collaborative study with Bryan Black (Oregon State 

University), and Claudia Hand along with other staff of the Sclerochronology Lab at the 

Department of Fisheries and Oceans, Nanimo, Canada Geoduck clams are currently 

being examined.  And two species, giant grenadier and shortraker rockfish have been 

examined and appear to not be amenable to this method. 

8. Dendrochronology is being used by Beth Matta, Betty Goetz, and Charles Hutchinson to 

relate annual growth variability in four species to environmental signals.  Currently, 

results are good for three flatfish species from the Bering Sea: yellowfin sole, northern 

rock sole, and Alaska place, and a manuscript is in preparation.  This method appears to 

be less promising for shortspine thornyhead. 

9. An AFSC fish ageing manual initiated by Dan Kimura and currently edited by Beth 

Matta, is nearing completion.  This is a culmination of many years of work to document 

the methods and protocols used in the Age and Growth Program.  All members of the 

Age and Growth Program have contributed to this effort. 

 

For further information contact Dr. Thomas Helser (206) 526-4200. 

 

Resource Ecology and Ecosystem Modeling - REFM   

Multispecies, foodweb, and ecosystem modeling and research are ongoing.  Documents, 

symposia and workshop presentations, and a detailed program overview are available on the 

AFSC web site at: http://www.afsc.noaa.gov/REFM/REEM/Default.php.   

 

Groundfish Stomach Sample Collection and Analysis 

The Resource Ecology and Ecosystem Modeling (REEM) Program continued regular collection 

of food habits information on key fish predators in the North Pacific.  Emphasis is being placed 

http://www.afsc.noaa.gov/REFM/REEM/Default.php
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on collecting stomachs during seasons and in regions where historic sampling has been less 

comprehensive.  Emphasis is also being directed toward collection of stomachs with 

corresponding information about the zooplankton and benthic prey field.  Collection of 

groundfish stomach samples is primarily through the RACE bottom trawl and echo-

integration/trawl surveys.  Additional samples that broaden our spatial and seasonal coverage are 

obtained through the Observer Program and through coordinated studies with other agencies.  In 

2008, REEM collected samples and data during bottom trawl and/or midwater surveys of the 

Beaufort Sea, Aleutian Islands (AI), Gulf of Alaska (GOA) and eastern Bering Sea (EBS).  

Stomach samples were also collected during surveys by other agencies and by Observers during 

fishery operations.  In total, 366 stomachs were collected from the Beaufort Sea, 11,737 from the 

EBS, 245 from the AI, and 2,155 from the GOA regions.  Laboratory analysis was conducted on 

5,890 fish stomachs from the Bering Sea, 1,671 fish stomachs from the GOA, and 591 fish 

stomachs from the AI.  At-sea analysis was conducted on 1,323 fish stomachs from the EBS.  

The REEM predator-prey database was updated with 17,610 records in 2008.  Complete 

database details can be found at http://www.afsc.noaa.gov/REFM/REEM/data/default.htm. 

 

Predator/Prey Interactions and Fish Ecology 

REEM is focusing on improving the life history parameters for five species of large-mouthed 

sculpins inhabiting the EBS and AI regions.  This study is funded through the North Pacific 

Research Board (NPRB).  The age and growth portion of the study has concluded with over 

3,000 otoliths aged from samples collected during regional groundfish bottom trawl surveys and 

fishery operations.  Results from the yellow Irish lord (Hemilepidotus jordani) and warty sculpin 

(Myoxocephalus verrucosus) were presented at the NPRB symposium held in Anchorage in 

January 2008 (Table 1).  Bigmouth sculpin (Hemitripterus bolini), plain sculpin 

(Myoxocephaulus jaok), and great sculpin (Myoxocephalus polyacanthocephalus) samples have 

since been completed with results to be released in 2009. 

 

 

Species Region Sex Age LÐ K t0 r
2 

n 

         YIL  EBS M 24 468.1 0.257 -0.070 0.81 140 
    (10.86) (0.029) (0.311)   

         YIL  EBS F 28 420.6 0.295 -0.022 0.83 246 
    (4.35) (0.019) (0.198)   

         YIL  AI  M 20 521.7 0.147 -0.851 0.84 160 
    (16.99) (0.018) (0.429)   

         YIL  AI  F 26 441.6 0.171 -1.258 0.79 238 
    (7.59) (0.015) (0.393)   

         WTY EBS M 15 433.5 0.362 0.039 0.50 267 
    (11.04) (0.059) (0.455)   

         WTY EBS F 18 537.0 0.259 -0.089 0.76 415 
    (7.43) (0.022) (0.283)   

         
 

Table 1.  Estimates of the von Bertalanffy growth parameters for recently aged yellow Irish lord (YIL) and warty 

sculpin (WTY), by region (eastern Bering Sea, EBS; and Aleutian Islands, AI) and sex.  Age is the maximum age 

http://www.afsc.noaa.gov/REFM/REEM/data/default.htm
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estimated, r
2
 is the coefficient of determination, and n is the sample size.  Asymptotic standard errors are shown in 

parentheses below each parameter. 

 

Seabird - Fishery Interaction Research 

REEM personnel continue their local, national and international collaborative efforts to research 

seabirdïfishery interactions, to improve monitoring of seabird bycatch, and to reduce the bycatch 

of seabirds, especially in coordination with the Pacific Seabird Group (PSG) 

(www.pacificseabirdgroup.org).  At the 2008 PSG annual meeting, presentations were given on, 

ñDetermining spatial and temporal overlap of an endangered seabird with a large commercial 

trawl fishery,ò ñThe Trouble With Trawlers and Seabirds in the North Pacific Groundfish 

Fishery(ies),ò and ñResearch ï Regulation ï Operation:  An Evaluation of the Effectiveness of 

Seabird Mitigation Requirements in the Alaskan Demersal Groundfish Longline Fleet.ò  It was 

noted that seabird bycatch has been reduced from an annual average (1993 to 2000) of 16,507 

down to an annual average (2002 through 2006) of 5,137 (Figure x1). The average annual 

albatross bycatch for 1993 through 2000 was 1,051 while the annual average between 2002 and 

2006 was 185. The research was originally designed to evaluate mitigation gear under 

commercial operations and to recommend actions that would be effective and relatively easy to 

use by fishermen. 

 

 
 

Figure 1.  Annual average seabird bycatch during 5-year periods before and after streamer line use in the demersal 

groundfish longline fishery.   

 

Although seabird bycatch is reduced, the AFSC strives to make full use of seabirds taken in 

commercial fisheries.  Over the years, AFSC personnel have partnered with different groups to 

obtain funding support for seabird necropsies.  The first such partnership involved the AFSC, the 

U.S. Fish and Wildlife Service, the U.S. Geologic Survey, and the University of Washington 

Burke Museum, with funding supplied by the National Science Foundation, to retain seabirds 

from high seas driftnets.  More recently, Washington Sea Grant arranged for funding to necropsy 

birds collected under the North Pacific Groundfish Observer Program (by Observers, AFSC 

staff, and WSGP staff) during longline fishery integrated weight mitigation studies operations in 
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Alaska during July to December 2005.  The Central Coast Marine Bird Health Study (Seabird 

Health Study) necropsied 417 seabird carcasses, summarized below.  The full report is available 

on the AFSC website. 

Of the 417 seabirds examined, Procellariids (albatrosses, fulmars, shearwaters, petrels and storm 

petrels) and Lariids (gulls) predominated, including Northern Fulmar (205), Glaucous-Winged 

Gull (103), Short-tailed Shearwater (48), Glaucous Gull (23), Slaty-Backed Gull (4), Gull 

species (32), Black-Legged Kittiwake (1), and Laysan Albatross (1).  Overall, a total of 254 

Procellariids were examined. A total of 75% of Procellariids were adults, 21% were immature, 

and 4% were unknown age class. By species, there were more adult (86%) than immature (9%) 

fulmars (n = 205) whereas there were more immature (71%) than adult (29%) shearwaters (n = 

48). The single Laysan Albatross examined was an adult female. The male to female sex ratio 

was 3.0:1.0 in Northern Fulmars, compared with 1.3:1.0 in Short-Tailed Shearwaters.  A total of 

198 Northern Fulmars were examined for body condition, and 60% (n=119) were in good body 

condition (pectoral score = 2). Twenty-four percent (n=47) were in excellent body condition, and 

16% (n=32) were thin.  None of the Northern Fulmars were classified as severely emaciated, and 

all of the birds had subcutaneous fat (mean fat depth = 3.9 mm). In comparison, 83% of the 

Short-Tailed Shearwaters (n=19) were in good body condition, and 9% were classified as either 

in excellent body condition or thin.  The Short-Tailed Shearwaters had an average of 2.5 mm of 

subcutaneous fat.  The Laysan Albatross was in excellent body condition with 8mm of 

subcutaneous fat.  About two-thirds of fulmars were light or double light (66%) color phase and 

one third were dark or double dark morphs (34%). 

 

North Pacific Groundfish Observers have continued to collect seabird carcasses since 2005.  

Many of those birds are being necropsied through another partnership program with the non-

profit organization Oikonos, who also coordinate with the Seabird Health Study facilities at 

Moss Landing Marine Lab.   

 

Multispecies and Ecosystem Modeling 

REEM personnel collaborated in the review of key concepts from graph theory and network 

analysis, which have not traditionally been used in fisheries applications. They applied these 

concepts to the food web of the Gulf of Alaska marine ecosystem to classify its structural 

properties, which suggest how the ecosystem as a whole may respond to heavy fishing pressure 

on its components. Three conceptual models of network structure: random, small world, and 

scale free, each have different implications for system behavior and tolerance to perturbations. 

Two food web network models were constructed using detailed quantitative information on the 

stomach contents of 57 predator (fish) species collected during trawl surveys of the Gulf of 

Alaska between 1981 and 2002 (Figure x2 shows one of the food webs, constructed using data 

from 2001). The resulting food webs displayed both small world and scale free network 

properties, suggesting that impacts on one species might spread to many through short 

interaction chains, and that while most food web connections are not critical, a small set of fished 

species support critical structural connections.  It was concluded that ecosystem-based fishery 

management should therefore first focus on protecting the highly connected species in the 

network to avoid structural impacts of fishing on the food web. 
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Figure 2. Network representation of the Gulf of Alaska groundfish food web in 2001. 

 

REEM personnel also collaborated on another innovative application of a food web model.  

Given the large scale, complexity, and inscrutability of processes in marine ecosystems, an 

important question is where to invest limited resources in experimentation and observation to 

improve our knowledge for forecasting and management.  Current ecosystem models can be used 

to identify both critical interactions requiring further study and potential ecosystem thresholds 

for fishery management.  Model simulations were conducted for the Aleutian Islands ecosystem, 

systematically varying vital rates for each species/functional group in the food web and 

examining cumulative ecosystem responses which incorporated uncertainty.  Results identified 

an interaction between two commercially important species which potentially contributes to 

instability in the ecosystem.  Model simulations for the adjacent eastern Bering Sea and Gulf of 

Alaska ecosystems displayed different critical interactions, suggesting different research 

priorities.  In another analysis, the effects of alternative fishing intensities were simulated in the 

Gulf of Alaska ecosystem model to determine whether thresholds existed where fishing 

fundamentally changed system properties.  The challenge of considerable uncertainty in dynamic 

interaction (predator-prey functional response) parameters was overcome by generating millions 

of potential ecosystems with interaction parameters drawn at random from wide ranges, and 

retaining potential ecosystems where all species co-existed for 50 years under the different 

fishing regimes.  A clear threshold was found between moderate and heavy exploitation rates 

where fishing damaged the robustness of the ecosystem and was more likely to contribute to 

system restructuring.  Taken together, these types of simulations can help prioritize field and 

management research which can then be used to further improve models. 

 

REEM personnel are actively involved with the NPRBôs Bering Sea Integrated Ecosystem 

Research Program (BSIERP).  This program is a 5-year, $51 million collaboration between the 

NPRB and the National Science Foundation, with more than 90 investigators examining the 

present and potential future of the Bering Sea ecosystem.  REEM Program researchers are 

coordinating and developing the major modeling effort of BSIERP, studying the functional 

responses between groundfish predators and prey and performing associated field work.  

BSIERP is unique in that it aims to bring modelers and field researchers together at all stages of 
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the project.  REEM modelers presented their models to BSIERP principal investigators and 

researchers in order to receive feedback on the modelsô effectiveness at synthesizing the 

scientific results of the BSIERP effort. 

 

Subsequently, substantial development was accomplished on the model, FEAST (Forage and 

Euphausiid Abundance in Space and Time) (Figure x3), which couples fish species, particularly 

forage species, to nutrients and plankton production on the grid of a Regional Oceanographic 

Model.  The FEAST model will simulate the dynamics between plankton and fish communities 

on a 10-km scale grid of the Bering Sea, including dynamics for growth, migration, reproduction, 

and mortality.  With respect to motile predators (fish and higher trophic levels), FEAST is 

designed around the ñlandscape approachò for modeling fish foraging, mortality, and growth.  

The landscape approach (also known as the dynamic habitat approach) treats the space of a 

model as a series of layers, each layer defining a different spatial (dynamic) quantification of 

habitat.  For example, a temperature layer, a prey density layer, a prey size layer, and a mortality 

layer may be used, quantifying any given point for its ñgrowthò or ñpredationò potential thus 

determining growth and survival (dynamic state variables) of the fish.  The landscape approach 

has been successful, for example, at predicting the distance at which fish congregate around a 

front; in a front between warm and cold water, warm or cold adapted fish will approach the front 

from either side, stopping where gain from frontal concentrations of prey are cancelled out by 

thermal stress.  This can be a powerful tool if modeling dynamic climate scenarios in which 

fronts shift, break down, or otherwise change over time. 
 

 
 

Figure 3.  Diagram of the critical components of the FEAST model 

(Forage and Euphausiid Abundance in Space and Time) 

 

Ecosystem Considerations 

REEM personnel completed the Ecosystem Considerations report, which is a part of the Stock 

Assessment and Fisheries Evaluation (SAFE) submitted to the North Pacific Fisheries 

Management Council (NPFMC).  The report was presented to the NPFMC Bering Sea/Aleutian 

Islands and Gulf of Alaska Plan Teams, the Scientific and Statistical Committee, and the 
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Advisory Panel.  For this yearôs report, 45 indicators were updated, and four new contributions 

(on Arctic sea ice, groundfish condition, Gulf of Alaska lingcod bycatch, and Gulf of Alaska 

continuous plankton recorder data) were added.  In addition, as a step towards developing 

Integrated Ecosystem Assessments (IEAs) for the region, an Ecosystem Assessment was updated 

following the DriverïPressureïStateïImpactïResponse (DPSIR) model.  As part of this effort, 

indicator trends were summarized in a graphical format, and combined indicators by species 

group were added (Figure x4).  This represents a substantial improvement in the form and format 

of the Ecosystem Assessment.  The information and data time series summarized in the report 

are available on the following website: http://access.afsc.noaa.gov/reem/ecoweb/index.cfm. 
 

 
 

Figure 4.  Time trends of biomass of major guilds (species groups) for the past 30 years in the eastern Bering Sea, 

from the Ecosystem Considerations chapter of the North Pacific Fisheries Management Council Stock Assessment 

and Fisheries Evaluation report for 2009.   Green shaded area shows +/- 1 standard deviation of the time series for 

the measured time period. 

 

For more information about REEM research, please contact Kerim Aydin at (206)526-4225. 

http://access.afsc.noaa.gov/reem/ecoweb/index.cfm

