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A. Agency overview

Fisheries and Oceans Canada (DFO), Science Branch, operates three principal facilities in the Pacific Region: the Pacific Biological Station (PBS), the Institute of Ocean Sciences (IOS), and the West Vancouver Laboratory (WVL). These facilities are located in Nanaimo, Sidney and West Vancouver, BC, respectively. Dr. Laura Richards is the Regional Director of Science. The Divisions and Sections are as follows:

Division Heads in Science Branch reporting to Dr. Richards are:
Canadian Hydrographic Service 


Dr. Denis D’Amour

Ocean Science 




Mr. Robin Brown

Salmon & Freshwater Ecosystems 


Mr. Mark Saunders (New)

Marine Ecosystems & Aquaculture 


Dr. Laura Brown (New)

Section Heads within the Marine Ecosystems & Aquaculture Division (MEAD) are:
Groundfish 





Mr. Greg Workman (New – Acting)

Invertebrates 





Mr. Jim Boutillier

Pelagic Fish Research & Conservation Biology
Mr. Jake Schweigert




Applied Technologies 



Mr. Ken Cooke

Aquaculture and Environmental Research 

Dr. Steve MacDonald

Groundfish research and stock assessments are conducted primarily in the Groundfish Section and groundfish ageing and acoustics work are conducted in the Applied Technologies Section. The Canadian Coast Guard operates DFO research vessels. These vessels include the W.E. Ricker, J.P. Tully, Vector and Neocaligus. A replacement vessel for the W.E. Ricker has been designed and costs estimates generated, unfortunately the chosen design came in over budget resulting in a review of the SOR (Statement of Requirements) and a likely delay until 2013 or beyond for a replacement of the WE Ricker. 
The Pacific Region Headquarters (RHQ) of Fisheries and Oceans Canada are located at 401 Burrard Street, in Vancouver (BC, V6C 3S4). Management of groundfish resources is the responsibility of the Pacific Region Groundfish Coordinator (Mr. Gary Logan) within the Fisheries Management Branch, RHQ.  Fishery Managers receive assessment advice from MEAD through the Pacific Scientific Advice Review Committee (PSARC).  The Chair of PSARC (Mr. Al Cass) advises the Regional Management Committee on stock status and the biological consequences of fisheries management actions, and works in consultation with the Canadian Stock Assessment Secretariat (CSAS) in Ottawa. Research documents can be viewed on the CSAS website http://www.pac.dfo-mpo.gc.ca/sci/psarc/ResDocs/res_docs_e.htm.
Trawl, sablefish, rockfish, lingcod, dogfish and halibut fisheries continue to be managed with Individual Vessel Quotas (IVQs).  IVQs can be for specific areas or coastwide. Within the general IVQ context, managers also use a suite of management tactics including time and area specific closures and bycatch limits. Management plans can be viewed on the website at http://www-ops2.pac.dfo-mpo.gc.ca/xnet/content/MPLANS/MPlans.htm.  Managers implemented the “Groundfish Integration Strategy” years for the 2006/2007 fishing season as a three year pilot. In particular, DFO and the commercial fishery sectors (gear types) are working towards an integrated fishery plan. The plan calls for individual transferable quotas in all commercial groundfish sectors. All vessels require 100% monitoring of their discarded and retained catch.  Details can be viewed in the 2009/2010 integrated fisheries management plan at 2009/10 IFMP.
A shift in the funding of industry collaborations, particularly in conducting cooperative surveys, was required after the Larocque court decision of June 23, 2006. Prior to the Larocque decision, compensation provided to fishers for their data collection services took the form of the proceeds of the unavoidable fish kills in the research surveys, less any samples retained for detailed scientific analysis. In instances where these proceeds did not cover the cost of the research survey, the department allowed fishers to catch additional fish for payment purposes. Post – Larocque these “top up” payment fishing activities are no longer possible. Larocque Relief Funding, to replace fish allocations, was provided in 2007 and will continue to fund surveys through 2012. Details at http://www.dfo-mpo.gc.ca/Science/newpoli-polinouv/guidance-conseils-eng.htm
B. Multispecies or ecosystem models

Groundfish Staff participated in the Strait of Georgia Ecosystem Research Initiative Project during a two week hydroacoustic/trawl survey during February of 2009. 
The Central Theme of this Ecosystem Research Initiative is “The Strait of Georgia in 2030”, i.e. what might the Strait of Georgia be like in 2030. Responding to this challenge of imagining the future, or constructing scenarios, involves: 1) understanding how this ecosystem works, 2) identifying the various drivers of change most likely to determine future conditions, and finally 3) analyzing the future responses of the system under the influences of these drivers of change. The research conducted within this Initiative is designed to align with the Departmental goals of ensuring a healthy and productive aquatic ecosystem in the Strait of Georgia, and to support sustainable fisheries and aquaculture in the Strait.  This research imitative currently comprises over thirty research projects and involves over fifty researchers.  Details at http://www-sci.pac.dfo-mpo.gc.ca/sogeri/default_e.htm 
In a separate unrelated research project the relationship between reduced oxygen concentration in BC coastal waters and the distribution of groundfish species was investigated.  Concurrent with the shallowing of the oxygen minimum layer in coastal waters there has been a shift in groundfish species distributions to shallower waters.  The change is most pronounced for species normally found below 150 m depth and is areas most exposed to the open ocean, e.g. the west coasts of Vancouver Island and the Queen Charlotte Islands.  

C. By species

1.
Pacific cod

i
Research program

No new research was conducted on Pacific cod in 2008.

ii.
Stock Assessments

No new stock assessments for Pacific cod were conducted in 2008, or are planned for 2009.

2a. Rockfish – offshore 

i.
Research programs

This program originally focused on the assessment of rockfish species living on the continental slope of British Columbia. Seven rockfish species in particular were monitored annually: Pacific ocean perch (Sebastes alutus), yellowmouth rockfish (S. reedi), rougheye rockfish (S. aleutianus, now including a separate species called blackspotted rockfish S. melanostictus), shortraker rockfish (S. borealis), redstripe rockfish (S. proriger), shortspine thornyhead (Sebastolobus alascanus), and longspine thornyhead (S. altivelis). This monitoring ceased in 2000, and since then our group tackles a variety of issues: stock assessment, COSEWIC listing requirements, oceanographic exploration, software development for the R statistical platform, scientific research in marine ecological modelling. There is a fair degree of inter-program collaboration.

Currently, DFO’s groundfish program of synoptic surveys conducts all field research work for the slope rockfish species. A separate program, headed by Andrew Edwards, focuses on the development of models and software tools for the analysis of data pertaining to groundfish and other species. We also remain fortunate to keep the interest of Jon T. Schnute (scientist emeritus) who contributes considerable time and expertise to our program.

Aside from work on ecosystem models (e.g., migration patterns, density-dependent mortality), Andrew Edwards joined forces with the other new scientists at PBS to foster the rejuvenation of scientific collaboration and exploration at PBS. Notably, the seminar schedule was enhanced and a series of R workshops, coordinated by Michael Folkes, featured many interesting topics: Bayesian methods (Steve Martell), S4 class structure (Jon Schnute), management strategy evaluation (Sean Cox), microarray data analysis (Isabella Ghement), FLR (Laurie Kell).
In 2008 we continued revisions on our publicly available software packages PBSmapping, PBSmodelling, and PBSddesolve, available as libraries for the statistical language R (Comprehensive R Archive Network, http://cran.r‑project.org/). Numerous stock assessments and other reports on Canadian groundfish have used PBSmapping for portraying spatial information on maps. We encourage our colleagues elsewhere to check this out, because it can be very effective for portraying detailed and summary spatial information from individual groundfish tows. We have also started to build upon the foundations of PBSmodelling.

In collaboration with Anisa Egeli, a third-year student at Vancouver Island University (formerly Malaspina University-College), we developed prototypes for possible new R packages: PBSadmb – integrating AD Model Builder code for direct use by R; PBSadolc – making the ADOL-C library (automatic differentiation of algorithms by Andrea Walther and Andreas Griewank) available to R; and Sunscreen – introducing a new model that explores environmental effects on the production of a natural sunscreen found in juvenile coho salmon (original research by Max Bothwell at PBS).  

We also created a novelty package called PBSresilate that provides differential solutions to three-state models and illustrates the three-dimensional results using the R library rgl. This package can be used to explore resilience theory, and was inspired by Buzz Holling who just happened to move in next door to Jon Schnute in Nanaimo.

ii.
Stock assessment

No stock assessments yielding quotas occurred in 2008. However, Rowan Haigh and Paul Starr finalized papers on yellowmouth rockfish Sebastes reedi and darkblotched rockfish S. crameri in BC coastal waters. This information was compiled for use by multiple clients, including potential writers of COSEWIC stock status reports. Additionally, Andrew Edwards, Paul Starr, and Rowan Haigh started work on a Pacific ocean perch assessment for Queen Charlotte Sound.

iii
Research activities for 2009

Andrew Edwards is currently on paternity leave until August, and Paul Starr is working hard in New Zealand. Upon their return to PBS, we will continue work on the Pacific ocean perch (POP) assessment. Biological data indicate that the POP stocks in Goose Island, Mitchell’s and Moresby Gulllies are not sufficiently different to warrant separate assessments. Therefore, we shall probably treat Queen Charlotte Sound as one “designatable unit” (in COSEWIC parlance) for the initial assessment. DFO Groundfish Management encourages us to provide advice through a management strategy evaluation (MSE) framework. This may not happen in 2009; however, the technology behind these simulations is changing all the time. One of our section members, Chris Grandin, has acquired a Tesla Supercomputer which he hopes will eventually supply the group with rapid MSE simulation results.

Andrew’s research priorities for 2009 will focus on movement strategies of animals and fishermen, species-area relationships, and possibly the dynamics of discarding.
Work with Jon Schnute will focus on directing Vancouver Island University students to enhance existing R packages or create new ones. In collaboration with Rob Kronlund, we plan to utilize the brilliance of Alex Couture-Beil once again for upgrades to PBSmodelling’s GUI system.
2b.
Rockfish – shelf

i. Research Programs in 2008
Staff initiated a study with the help of James Orr of the NMFS  of whether blackspotted and rougheye could be distinguished from one another during bottom trawl surveys.  Results were disappointing.  DFO staff found the field diagnostics ambiguous.  A sorted sample of 100 specimens was examined with genetics at PBS.  The genetics analysis confirmed that field id was poor and even Dr. Orr, using photographs, only achieved 90% success, similar to some parallel work in Alaska.  At this time, we will not be attempting to distinguish between these species in future surveys; nor will be requesting that at-sea-observers or dockside monitors sort the two species.

DFO staff collaborated with Dr. McAllister and Ms. Robyn Forrest, a research associate  at U.B.C. and Dr. Martin Dorn (National Marine Fisheries Service) in a meta-data analysis of steepness of rockfishes.  This paper is soon to be submitted to the Fishery Bulletin.
ii. Stock assessments in 2008
A stock assessment of bocaccio was reviewed at the Pacific Science Advisory Review Committee in October 2008.  A “threatened” designation for the population of canary rockfish in Canada has been recommended by the Committee on Status of Endangered Species in Canada.  If accepted by the Governor in Council in late 2010, then a Recovery Strategy has to be in place by late 2011.  This assessment is intended to provide assessment elements and harvest advice for preparation of the Recovery Strategy. 

The assessment indicated that the stock has declined to 10-15% of unfished biomass and lies within the Critical zone as defined by DFO DRAFT Harvest Strategy (04.Bmsy). While it appears that the decline has been arrested in the last decade, rebuilding may require a significant reduction from the current annual catches of about 150 t.
The bocaccio assessment includes a description of the methodology for estimating a informative Bayesian prior on the catchability of the surveys based partly on the results of interviews with 12 trawl captains.  Similarly, the assessment used the results of interviewing 12 salmon troll fishermen to attempt to reconstruct bycatch of bocaccio in the salmon troll fishery from 1930-2008. Results of this work are provided in the stock assessment (Stanley et al. in press) and will be published as a primary paper (McAllister in prep). 
iii. Research activities planned for 2009
Staff are participating Dr. Murdoch McAllister on a study of the adequacy of the current survey array.  Using the a Recovery Strategy for bocaccio as a case example, the study attempts to determine if the precision of the planned set of survey indices will provide adequate indexing to support a Recovery Strategy, or, stated differently, how precautionary does the management control have to be within the Recovery Strategy given the imprecision of  survey indices that will be used to monitor the recovery.

iv. Stock assessments in 2009
Shelf rockfish staff will take a lead role in 2009 in developing a new process for prioritizing, scheduling and project managing groundfish stock assessment. 
2c. 
Rockfish – inshore

i. Research programs in 2008 and planned for 2009
Since 2003, an observer has been deployed on the International Pacific Halibut Commission (IPHC) Area 2B setline survey to collect hook-by-hook catch data and conduct biological sampling of non-halibut catch (Yamanaka et al. 2004, 2007, Lochead et at. 2006, Obradovich et al. 2008).  This program has been partially or wholly funded by industry prior to 2007.  Since 2007, due to the Larocque decision, the Department has funded the staffing of a third technician by the IPHC.  

A longline survey, conducted in 2003 and 2004 in the northern portion of the Strait of Georgia (4B) Statistical Areas (SA) 12 and 13, was moved to survey the southern Strait of Georgia, SAs 14 – 20, 28 and 29 in August and September 2005 (Lochead and Yamanaka 2004, 2006, 2007).  Survey locations were selected using a depth stratified (41 – 70 m and 71 – 100 m) random design.  The longline survey is designed to cover the “inside” waters of Vancouver Island (4B) over three years starting in the north (SAs 12 and 13) in 2007, followed by the central areas in 2008 and the southern areas in 2009.  Three weeks of ship time are allocated between August 15 and September 15 for this survey.

A Phantom HD2 remotely operated vehicle (ROV) was acquired by the Department and used in 2006 and 2007 to develop visual survey methods for inshore rockfish.  A DIDSON sonar unit was mounted on the ROV in 2007.  Through cooperation with Dr.s Elizabeth Clark (National Marine Fisheries Service) and Hanu Singh (Woods Hole Oceanographic Institute, WHOI), gear trials with the WHOI’s autonomous underwater vehicle (AUV) and DFO’s ROV were conducted in April 2007 aboard the CCGS Vector.  Visual surveys to assess the new Rockfish Conservation Areas (RCAs) will commence in February 2009.  

In collaboration with the halibut industry, a new longline survey was designed and conducted in the outside BC coastal waters with the northern half surveyed in 2006 and the southern half in 2007.  Hard bottom areas were identified through bathymetry analyses, inshore rockfish fishing records and fishermen consultations.  The hard bottom survey areas were then overlain with a 2 km by 2 km grid (matched with the adjacent trawl survey grid) and survey blocks were stratified by area and depth and chosen at random.  Approximately 200 survey sets are targeted annually.  In 2008, the first re-survey in the northern portion of BC was completed and in 2009, a survey in the southern portion will complete two full cycles of the BC survey.  

Three years of NSERC funding has been awarded to Dr. Jon Shurin of the University of British Columbia, in collaboration Parks Canada, Pacific Halibut Management Association (PHMA) and DFO, to conduct research to assess the effectiveness of RCAs in maintaining and enhancing inshore rockfish stocks in BC.  Two MSc students and a PhD student will begin field work on projects related to the assessment and management of RCAs for inshore rockfish in BC in the summer of 2009.

ii. Stock assessment

The National Advisory Process (NAP) and Committee On the Status of Endangered Wildlife In Canada (COSEWIC) status reports were prepared for yelloweye and quillback rockfishes (Yamanaka et al. 2006a, 2006b).  COSEWIC reviewed the status of yelloweye rockfish in November 2008 and recommended a special concern status.  Quillback rockfish is scheduled for COSEWIC review in the fall of 2009.  http://www.cosewic.gc.ca/eng/sct5/index_e.cfm

Work towards a yelloweye rockfish stock assessment is underway with Dr. M. McAllister at the University of British Columbia Fisheries Centre.  

iii. Management
In 2007, the RCA strategy was completed with 20% of rockfish habitat closed outside 4B and 30% of rockfish habitat closed within 4B.  RCAs are used as a spatial management tool to protect inshore rockfish.  Fishing activities likely to catch rockfish are prohibited within these areas (http://www-comm.pac.dfo-mpo.gc.ca/pages/consultations/fisheriesmgmt/rockfish/default_e.htm
3.
Sablefish

a. Stock assessment activities in 2008

Sablefish stock assessment and management in British Columbia was conducted collaboratively in 2008 by Fisheries and Oceans Canada (DFO) and Wild Canadian Sablefish (formerly the Canadian Sablefish Association).  This cooperative relationship is formalized as a Joint Project Agreement (JPA) that identifies the respective responsibilities of the two parties and provides a mechanism for joint contributions to fishery management and science activities for sablefish.  Annual survey activities are conducted using fishing vessels chartered from the sablefish longline trap fleet.

Catch rates from the fall standardized survey (see item c. below) have declined by about 39% since 2003.  The 2008 stratified random survey ~30% from 2007 to 2008 following a decrease of ~30% from 2006 to 2007 and now indicates a modest linear decline since its inception in 2003.  Since 2003, declines in these indices suggest that the stock may be approaching conditions experienced in 2001 to 2002 when a quota reduction from 4,000 t to 2,450 t was implemented.  Subsequent to this reduction, the quota was increased to 3,000 t for the directed sablefish 2003/2004 fishing year (Aug 1-Jul 31) and reached 4,600 t for the 2005/2006 fishing year as trap fishery and survey catch rates increased.  The quota for the 2006/07 fishing year was reduced to 3,900 t and was similarly reduced to 3,300 t for the 2007/08 fishing year mainly as a result of declining survey indices of abundance and tagging estimates of exploitable biomass.  Since 2006, the Science Committee under the DFO-CSA Joint Project Agreement has been developing a management strategy evaluation (MSE) approach aimed at identifying a consistent procedure for setting annual quotas.  This work was reviewed in May/June of 2008.  Of the "admissible" management procedures (those that met stated fishery objectives), several show the capability to halt the current stock decline within 3-7 years with 90% certainty even under the most pessimistic scenario for the stock.  TAC levels for 2008 under these admissible procedures range from 1,500 to 2,700 tonnes, however, most will decrease TACs rapidly between 2009 and 2014 if the current stock decline continues.  The TAC was reduced to 2,450 t for the 2009/2010 fishing year which, incidentally, was shifted to a February 21 start date to coincide with all other groundfish fisheries in British Columbia.
b. Stock assessment activities planned for 2009

No stock assessment for B.C. sablefish is scheduled at this time for 2009.  Nevertheless, management strategy evaluation for B.C. sablefish initiated in early 2006 will continue to be developed in preparation for the next assessment.

c. Research activities in 2008


The Sablefish Research and Assessment Survey has included the following program components since at least 2003:

(a) A Traditional Standardized Program (1990-2008) that includes standardized sets at nine (9) offshore fishing localities and biological sampling.  Starting in 1990, one set was made in each of 5 depth intervals in each locality.  Since 1999, additional shallower and deeper depth intervals have been added, removed and changed.  However, the 5 core intervals have remained the same.  Catch rates from these core sets extend a stock abundance index series and sablefish are sampled for data on size and growth.

(b) A Traditional Tagging Program (1991-2007, hiatus in 2008) that captures sablefish for tagging and release at historical tagging locations.  Sets are made in the 9 traditional standardized program localities as well as 5 tagging-only localities.  The protocol for this program is to release a specified number of tagged fish in each locality.  Low catch rates in some areas in previous years have resulted in survey vessels being required to re-set additional strings in an area.  Tag-recoveries from these sets can be used for studying movement, obtaining estimates of gear selectivity, and deriving an index of tagging-based abundance.

(c) A Randomized Tagging Program (2003-2008) that captures sablefish for tagging and release following a depth and area stratified random survey design.  The catch rate data can be used to derive an index of stock abundance.  Tag-recoveries can be used for deriving estimates of gear selectivity, studying movement, and deriving an index of tagging-based abundance.  The survey also provides biological samples.  These sets were introduced in 2003 and are being assessed for their ability to serve as a replacement for the traditional standardized survey and tagging programs.

(d) An Inlets Program (1995-2008) that includes standardized sets at four (4) mainland inlet localities.  Sablefish are tagged and released from inlet sets and are sampled for biological data.

d. Research activities planned for 2009

Research in 2009 will be focused on evaluating the stratified random survey as a replacement for the legacy standardized survey in the context of the MSE framework.  If the standardized survey can be discontinued without compromising fishery objectives then more effort can be allocated to the stratified random survey as well as achieving greater cost-effectiveness.  The annual research and stock assessment survey will be conducted in the fall of 2009.
4. 
Flatfish

Jeff Fargo stepped down as section head for groundfish early in 2008 and returned to the Flatfish Program Head position.  Since resuming his responsibilities as program head the majority of his time in 2008 was spent representing the department at IPHC stock assessment and apportionment meetings throughout the fall of 2008 and spring of 2009.  Dr. Jackie King has returned from maternity leave and will resume her duties as a commissioner for the IPHC allow in Jeff to return to flatfish research full time.
In 2009-10 the flatfish program includes the addition of Brian Krishka and Bill Andrews.  The program was unsupported for the last several years due to a shortage of resources.  The program head will retire in 2010 and it is important to provide continuity for the program and train a new program head.

i.
Stock Assessment in 2008

No new flatfish stock assessments were prepared in 2008
ii. Research programs planned for 2009
Age composition data will be assembled for all flatfish species.  Samples for ageing in 2009/10 will need to be selected for the ageing lab.  Unit staff will participate in the Groundfish Synoptic trawl surveys in Hecate Strait and Queen Charlotte Sound.  Biological data will be collected for all groundfish species caught.  This amounts to 2-6 weeks (in 2 week stretches) in the field primarily in May- June.  Vessels involved are the W.E. Ricker in Hecate Strait and a commercial vessel in Queen Charlotte Sound.  In preparation for stock assessment, data from the commercial fishery and research surveys will be compiled for all commercial flatfish species.  Biological data will be analyzed and life history characteristics including maturity growth and age composition estimated.  This will be a summary to enable work on flatfish to continue after the unit head retires.  Data for commercial flatfish species in the Strait of Georgia need to be compiled for analysis for future stock assessments.
5. 
Pacific hake 
i.
Stock Assessment in 2009

The 2009 stock assessment was prepared jointly by Canadian and US scientists.  There was one model reviewed, Stock Synthesis 3 (SS3).  The model’s best fit occurred when selectivity was allowed to be dome shaped.  As was the case in previous years, a major source of uncertainty was the value of the catchability coefficient (q) and selectivity for the acoustic survey.  In 2009, historical CalCOFI larval hake production index (1951-2006) data were introduced, their influence on the model explored, and discarded due to their presence causing large, unpredictable swings in likelihood values.  Also this year, ageing error was included; these data were based on 1000 cross read otoliths (AFSC and PBS).  As was done in previous years, the Canadian and U.S. fisheries were modelled separately.

The change in temporal and spatial distribution of Pacific Hake has continued this year, with the majority of catch taking place in the third quarter (July-Sept) in Queen Charlotte Sound (areas 5A and 5B).  Traditionally, the Canadian fishery has been mainly conducted off the west coast of Vancouver Island (areas 3C and 3D) and although there was some catch there, the numbers are much smaller than in the years preceding 2007 and also later in the year.  Additionally, in the fourth quarter the catch of age 2 Hake was greater than that of age 9 Hake, which is the strongest year class on record.  Many vessels were fishing in the Strait of Juan De Fuca during the fourth quarter, targeting these smaller fish, due to a lack of 1999 cohorts.

Scientists from Canada were invited to attend the SSC meeting in Seattle, WA to present an overview of the TINSS model (S. Martell - UBC Fisheries Science Center), which was reviewed in a special PSARC process in Canada.  They voiced the Canadian point of view on the subject and presented the committee with results showing that this stock should be closely watched and that a precautionary approach is more reasonable at this point where the stock is at its lowest biomass.

6. Elasmobranchs

i. Research programs in 2008

A tag/recapture program to examine stock discreteness of big skate was initiated in 2003.  In February 2008, 1400 big skate were tagged off the west coast of Vancouver Island.   As of December 2008, the total number of skates tagged and released is 18,368 fish, while 1,795 skates have been recaptured.

Basking sharks have been listed as endangered off the coast of British Columbia by Committee On the Status of Endangered Wildlife In Canada (COSEWIC), and efforts to coordinate the collection of sightings information were begun in 2007.  Aerial surveys for basking sharks were conducted in May, September and October 2008 off the west coast of Vancouver Island and in September over Rivers Inlet (Queen Charlotte Sound) in order to document the occurrence (if any) of basking sharks in BC waters in areas of historic high densities.  A phone-in and web-based sightings network was implemented in 2007 and is on-going.  In 2008, we received one reliable sighting in the Strait of Georgia through this network.

ii. Stock assessment in 2008.

A Recovery Potential Assessment for basking sharks was conducted.

iii. Management

There are no directed fisheries allowed for sharks (excluding spiny dogfish, Squalus acanthias) in BC waters; therefore sharks are bycatch only.  There is no immediate concern regarding the bycatch of sharks in BC fisheries, therefore no specific recommendations are made.  However, the bycatch is monitored by species and area in order to ensure that the future productivity of BC sharks is not compromised.

Increases in directed catch of skate prompted management to examine options for the 2002/2003 and subsequent fishing years.  This resulted in a catch "cap” of 850 t on Hecate Strait (Area 5C/D) big skate in 2002/03, which was continued in 2006/2007.  Out of this cap, the trawl fleet has a quota of 567 t.  No quotas are in effect in other areas.  In April 2004, a monthly landing limit (coastwide) of 5.7 t was implemented for longline vessels.

iv. Research activities planned for 2009.

Basking shark aerial surveys will continue in 2009, with flights to occur in May – September off the west coast of Vancouver Island and over Rivers Inlet (Queen Charlotte Sound

7. Lingcod

i.
Research programs in 2008

No research was conducted in 2008.

ii.
Stock assessment

No assessment was conducted on lingcod stocks in 2008.

iii.
Research activities planned for 2008

No research activities are planned for lingcod in 2009.  An assessment for outside lingcod stocks is planned for 2009.

D. Other related studies

i. Statistics and Sampling

i. Database work in 2008
Principal Statistics and Sampling activities in 2008 included the ongoing population of the groundfish biological database (GFBio).  This database now includes over 8,000,000 specimens.  Data entry activities continue to concentrate on the input of current port sampling and observer biological data and recent research cruises.  The groundfish trawl fishery continues to be covered by 100% dockside and virtually 100% observer coverage.  These observers also provided 193 length/sex/age samples and 77 length samples in 2008.  Port samplers provided an additional 115 samples, 104 samples with ageing structures (length/sex/age/weight) and 11 without structures (length/sex/weight).  The focus of their sampling efforts was from those fisheries not covered by at-sea observers.

The Groundfish Integrated Pilot Project continued in year 3 in 2008.  The process, which includes 100% at-sea monitoring and dockside monitoring for hook and line vessels, is being successful in monitoring all catch, both landed and discarded.  An examination of the quality of catch estimation in this program was presented to a California Sea Grant Program in December 2008.  Results are submitted for publication in Fisheries Research (Stanley et. al. in press).

Staff continued to play a key role in development of a new Regional Catch Monitoring information system.  They also took lead role in development of a data profiling study of the data quality in the FOS (Fishery Operating System) (Stanley et al. 2008).
ii. Field work in 2008
Staff participated on various bottom trawl surveys including the West Coast Vancouver Island, West Coast Queen Charlotte Island, West Coast Vancouver Island and Queen Charlotte Sound shrimp trawl surveys.  This group also included the port sampling activity (1.8 person-years) in the Vancouver and Prince Rupert areas.  Staff also finished development of the automated data captured system for groundfish surveys.  This system was demonstrated to DFO staff from the East Coast as well as at the TSC sponsored workshop on electronic data capture hosted by Mark Wilkins in March 2009. 
iii. Proposed field work for 2008

Port sampling will continue in 2009, as will staff participation in the bottom trawl surveys to Hecate Strait, Queen Charlotte Sound and the shrimp trawl surveys in Queen Charlotte Sound and the west coast of Vancouver Island.  

iv. Proposed catch monitoring research and development  in 2009
Staff will continue to participate in implementation of the Electronic monitoring system for the hook and line fisheries and organize a 1-day groundfish workshop on the overall survey and sampling activities of groundfish.

APPENDIX 1.  REVIEW OF CANADIAN GROUNDFISH FISHERIES

1.  Commercial fisheries
All catch figures for 2008/2009 are preliminary.  Canadian domestic trawl landings of groundfish (excluding halibut) in 2007 were 98,407 mt, this is virtually unchanged from the 2007 catch.  The major species in the trawl landings were Pacific hake (71 %), Pacific ocean perch (5 %), yellowtail rockfish (5 %), arrowtooth flounder (3 %), and Dover sole (2 %).  

Canadian landings of groundfish caught by gear other than trawl in 2008/2009 totalled 12,165 mt.  Landings by sablefish (K license) vessels using trap or longline gear accounted for 3,777 t, approximately 92 % by trap, and 8 % by longline gear.  Sablefish accounted for slightly more than 74 % of the landed amount.  Landings by halibut vessels (L license) amounted to 5472 mt of which 65 % was halibut; other species landed include sablefish, lingcod, dogfish, redbanded, yelloweye and rougheye rockfishes.  Landings by other hook and line sectors included dogfish: 1965 mt, 85 % dogfish; lingcod, 447 mt, 95 % lingcod; and rockfish, 503 mt, principally quillback, rougheye and Yelloweye rockfishes.  
2.  Recreational fisheries
Each year, Fisheries and Aquaculture Management Branch of DFO conducts creel surveys of the recreational angling fishery in the Strait of Georgia.  Principal target species are chinook and coho salmon.  There are also estimates of catch produced from fishing lodge reports.  

3.  Joint-venture fisheries
In 2008/2009, 14 Canadian catcher vessels delivered Pacific hake and incidental species to a single processing vessel in a co-operative fishing arrangement.  This fishery took place in Queen Charlotte Sound (Areas 5A and 5B).  
4.  Foreign fisheries
There were no national or supplemental fisheries for Pacific hake off British Columbia in 2008.

APPENDIX 2.  GROUNDFISH RELATED REPORTS PUBLISHED IN 2007/08.
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 APPENDIX 3.  GROUNDFISH STAFF IN 2007/08
	S. Acheson
	Groundfish port sampling

	W. Andrews
	Flatfish, Elasmobranchs

	K. Anderson
	Groundfish port sampling

	K. Cooke
	Database technician

	A. Edwards
	Statistical and mathematical modeling, stock assessment

	J. Fargo
	Program Head, Flatfish stock assessment and biology

	C. Grandin
	Biologist, Hake

	R. Haigh 
	Statistical and exploratory data analysis

	G. Jewsbury
	Data technician

	J. King
	Lingcod, elasmobranchs, climate studies

	B. Krishka
	Biological data control and analysis, thornyhead and slope rockfish

	R. Kronlund
	Sablefish, analytical programs

	L. Lacko
	Database and GIS specialist, inshore rockfish

	W. Mitton
	Sablefish 

	N. Olsen
	Biologist/programmer/GIS, Shelf rockfish

	K. Rutherford
	Biologist/database manager, Shelf rockfish

	A. Sinclair
	Pacific cod assessment and ecosystem research

	R. Stanley
	Shelf rockfish stock assessment and biology, groundfish statistics.

	G. Workman
	A/Section Head, Groundfish Surveys, Observer program 

	M. Wyeth
	Groundfish surveys, Port sampling, Sablefish program

	L. Yamanaka
	Inshore rockfish stock assessment and biology
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