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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
	Dr. Brian Riddell

	Marine Ecosystems & Aquaculture
	Mr. Ted Perry


Section Heads within the Marine Ecosystems & Aquaculture Division (MEAD) are:
	Groundfish 
	Mr. Jeff Fargo

	Invertebrates
	Mr. Jim Boutillier

	Pelagic Fish Research
	Mr. Jake Schweigert (acting)

	Conservation Biology
	Dr. Chris Wood

	Applied Technologies
	Mr. Ken Cooke (acting)

	Fish Health and Parasitology
	Dr. Susan Bower

	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 is in the design phase, and if all goes according to plan, is scheduled to arrive in December 2010.
The Pacific Region Headquarters of Fisheries and Oceans Canada are located at 401 Burrard Street (Vancouver BC, V6C 3S4).  Management of groundfish resources is the responsibility of the Pacific Region Groundfish Coordinator (Ms. Diana Trager) within the Fisheries Management Branch in Vancouver.  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 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” for the 2006/2007 fishing years.  In particular, DFO and the commercial fishery sectors (geartypes) are working towards an integrated fishery plan.  Details can be viewed at http://www-comm.pac.dfo-mpo.gc.ca/pages/release/bckgrnd/2006/bg001_e.htm.  The plan calls for individual transferable quotas in all commercial groundfish sectors.  All vessels require 100% monitoring of their discarded and retained catch. 
B. Multispecies or ecosystem models

No update available at the time of report preparation.
C. By species

1.
Pacific cod

i
Research program

An age-determination protocol was developed for Pacific cod using fin rays as the ageing structure.  Five hundred fish, sampled during an abundance survey for the species in 2003, were aged using this technique.  New samples were collected from the west coast of Vancouver Island in 2006.  These have been read and the results will be compared between areas.

ii.
Stock Assessments

No new stock assessments for Pacific cod were conducted in 2006, or are planned for 2007.

2a. Rockfish – offshore 

i.
Research programs

Currently, DFO’s groundfish program of synoptic surveys conducts all field research work for the slope rockfish species. A separate program, headed by Jon Schnute, focuses on the development of models and software tools for the analysis of data pertaining to groundfish and other species. This year we published a paper (Schnute and Haigh 2006) on reference points and management strategies. We also conducted research on estimating mortalities for stocks with limited available age-structure data. Although this publication will be cited in the 2007 TSC report, it is already available at http://icesjms.oxfordjournals.org/ in the March 2007 issue of the ICES Journal of Marine Sciences (Schnute and Haigh 2007).

In 2006 we made extensive revisions to our package PBS Mapping, available as a library 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 this package for portraying spatial information on maps. In contrast with expensive GIS packages like ArcView, this one is entirely free, as a user-contributed library for the free language R. 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. (See Figure 1 for an example of tow information summarised using grid cells.)

We have also developed a new R package (PBS Modelling, Schnute et al. 2006) to facilitate simulations and other analyses relevant to fishery modeling and statistics. The library includes a suite of examples that will be extended in future versions to illustrate applications of our published work. It already includes an example related to the paper on age-structure analysis (Schnute and Haigh 2007) mentioned above. Simple examples also show how to use R for estimating a von Bertalanffy growth curve or a Schnute growth curve. Again, our colleagues can obtain this library at http://cran.r-project.org/.

ii.
Stock assessment

No stock assessments yielding quotas occurred in 2006. However, Haigh and Starr (2006) published an extensive summary document on redbanded rockfish Sebastes babcocki in BC coastal waters. This information was presented for use by multiple clients, including potential writers of COSEWIC stock status reports. Since the report was published, the authors have analysed new information on redbanded rockfish from the IPHC longline survey, but found no statistically significant CPUE trend from 1995 to 2005. Other duties performed by the slope rockfish team included a review of a PSARC paper on buffer zones around glass sponge bioherms in Queen Charlotte Sound (Figure 1). Additionally, we helped Paul Starr in developing PSARC assessments of petrale sole Eopsetta jordani and English sole Parophrys vetulus.

iii
Research activities for 2007

In June, 2007, Jon Schnute will retire as head of this program. He sends his very best wishes to his friends and colleagues on the TSC. He considers it a great privilege to have worked with many remarkable people in Canada, the U.S., and many other countries on problems related to groundfish data analysis and management. He will be replaced by Dr. Andrew Edwards, who holds a Ph.D. in applied mathematics from the University of Leeds and has extensive experience working in applied ecology.

In the context of these changes, research plans are still being developed, but Rowan Haigh anticipates some future collaboration with Jon, who will continue as an Emeritus Scientist, in addition to his work with Andrew. Duties may continue to be influenced by concerns about species at risk. For example, a suggested listing of longspine thornyhead Sebastolobus altivelis as “Threatened” by COSEWIC may require work on a so-called “Recovery Potential Assessment”.
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 Figure 1. Mean CPUE (kg/h) of glass sponges (code 2I0 in PacHarvTrawl) from trawl tows over the period 1996-2006. The start and end positions of tows capturing glass sponges are used to infer impacted areas, with CPUE prorated over these distances. Grid cells are 0.04° ( 0.025°. The isobath is 200 m. Shaded irregular polygons represent current closed areas; rectangles outline the proposed buffers.

2b.
Rockfish – shelf

i. Research Programs in 2006
There was no new directed work on any shelf rockfish species in 2006.  Staff efforts were directed at the multiple species bottom trawl surveys (see below).  

ii. Stock assessments in 2006
No stock assessments were conducted on shelf rockfish in 2006.
iii. Research activities planned for 2007
Staff will continue to participate in the data collection and the analysis of bottom trawl survey data.  They will also author a Recovery Potential Assessment (RPA) for canary rockfish.  The Committee on the Status of Endangered Wildlife is considering recommending a Threatened designation for Canary rockfish in B.C. waters.  Should this listing be accepted DFO may have to prepare an RPA. There are no other plans for directed research work on shelf rockfish for 2007.

2c. 
Rockfish – inshore

i. Research programs in 2006
Since 2003, an observer has been deployed on the International Pacific Halibut Commission (IPHC) Area 2B setline survey to collect complete hook-by-hook catch data and conduct biological sampling of non-halibut catch (Yamanaka et al. 2004, 2007, Lochead et at. 2006).  This program is funded by the Pacific Halibut Management Association (PHMA).  The PHMA also funded a 0.5 PY in the PBS fish ageing lab to assist with the ageing of rockfish.
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.  No survey was conducted in 2006.
A Phantom HD2 remotely operated vehicle (ROV) was acquired by the Department and used in 2006 to develop visual survey methods for inshore rockfish.      
A new longline survey was designed and conducted in the northern portion of BC coastal waters in 2006.  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 were conducted in 2006.

ii. Stock assessment

No stock assessments were conducted in 2005.  National Advisory Process (NAP) and COSEWIC status reports were prepared for yelloweye and quillback rockfishes (Yamanaka et al. 2006a, 2006b).  COSEWIC will review the status of these rockfish species in the fall of 2007 and determine whether a listing is warranted.

iii. Management actions for 2006
In 2006, the Rockfish Sustainability Team (RST), worked with stakeholders through various advisory processes, publicly held workshops and the Department’s consultation website to identify the final Rockfish Conservation Areas (RCAs) to encompass 30% of rockfish habitats within in the Strait of Georgia (area 4B).  In 2007, the RCA strategy will be complete with 20% of rockfish habitat closed outside 4B and 30% of rockfish habitat within 4B.  RCAs are used as a management tool to protect rockfish.  Fishing activities likely to catch rockfish are prohibited 
(http://www-comm.pac.dfo-mpo.gc.ca/pages/consultations/fisheriesmgmt/rockfish/default_e.htm)
iv. Research activities planned for 2007
Through cooperation with NMFS, Gear trials with the Woods Hole Oceanographic Institute’s autonomous underwater vehicle (AUV) and DFO’s ROV will be conducted early in 2007 aboard the CCGS Vector.

DFO will continue to coordinate and compile the hook-by-hook catch composition and rockfish biological sample collection on the IPHC setline survey.  In 2007, the IPHC will take over the duties of the observer using their own technician.  A portion of the cost of the third IPHC technician and the additional vessel cost will be borne by the PHMA.

A longline survey is planned for August/September 2007 within the Strait of Georgia Statistical Areas 12 and 13.  This survey will be conducted aboard the CGGS Neocaligus.

The southern portion of coastal BC (outside of the Strait of Georgia Area 4 B) will be surveyed with longline gear in 2007.  This will complete a coastwide survey of hard bottom areas in BC.  This survey is funded by the PHMA and is conducted with chartered fishing vessels.
3.
Sablefish

i.
Stock assessment activities in 2006


Sablefish stock assessment and management in British Columbia was conducted cooperatively in 2006 by Fisheries and Oceans Canada (DFO) and the Canadian Sablefish Association (CSA).  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.  Government management, enforcement and science staff are in part funded by the CSA through the JPA.  The CSA also contributes their expertise related to the commercial fishery and fishing methods, and hires contracted scientific staff to collaborate with DFO staff.


Catch rates from the fall standardized survey have declined by about 38% since 2003.  The 2006 stratified random survey has a mean catch rate at about the level observed when it was initiated in 2003.  Trap fishery catch rates in 2006 are low at about the level observed during the mid-2000 to mid-2002 period and much lower than those observed in the early 1990s.  Shallow-water (<550m) trawl catch rates of sablefish showed distinct peaks in 2001-2004 for Area 3C (southern west coast of Vancouver Island) and in 2002-2004 for Area 3D (northern west coast of Vancouver Island) which have since declined.  Catch rates deeper than 550 m in Area 3C have increased as the catch rates in shallower waters declined.  The pattern over time in the trawl data is consistent with the expected timing of 1999/2000 year-class fish entering the offshore region, and is also consistent with increases in survey and fishery catch rates.  In contrast to the situation in 2001-2002, the shallow water shrimp-trawl survey has shown no significant presence of juvenile sablefish off the west coast of Vancouver Island from 2003 to 2006.

ii.
Stock assessment activities planned for 2007


No stock assessment for B.C. sablefish is scheduled at this time.  A management strategy evaluation for B.C. sablefish was initiated in early 2006.  This work is ongoing and will be utilized in the next sablefish stock assessment.

iii.
Research activities in 2006


The annual research and stock assessment survey program was conducted in the fall of 2006 using two chartered commercial fishing vessels (Wyeth et al. 2006a, b).  The traditional fixed locality standardized survey and tagging program was repeated using longline trap gear at offshore and mainland inlet sites.  A new stratified random survey introduced as a pilot project in 2003 was continued in 2006.  Like the fixed locality survey, the stratified random survey uses trap gear similar to that employed by the directed trap fishery.  Sablefish were tagged and released, standardized catch rate data collected, and biological samples were obtained.  The long-term intent is to replace the 1990-2006 fixed locality standardized survey and tagging program with the new stratified random survey that simultaneously accomplishes both stock indexing and tag releases.

iv.
Research activities planned for 2007


Research over the next several years will be focused on completing a management strategy evaluation for sablefish in British Columbia.  The first phase of this project in 2006/2007 will require the development of computer software and several stock management scenarios to provide a basis for collaborative discussion with fishery managers and the fishing industry.  The first version of this software was implemented and is being used to perform closed-loop simulations to identify a robust harvest rule and to evaluate the requirements for survey and fishery-dependent data programs.

4. 
Flatfish

i. 
Stock assessment activities in 2006
Stock assessments were completed for Petrale sole and English sole.  Information pertaining to Petrale sole (Eopsetta jordani) in British Columbia was reviewed and updated for inclusion in a delay-difference stock assessment model.  This model was used to determine the status of this coastwide stock and to provide quantitative advice on levels of catch and the associated risk relative to selected management performance indicators.  The reference points were observation-based from the biomass time series.  Bmin was the minimum biomass from the time series (1966-2006).  Bref was equivalent to the mean biomass during a period where abundance was stable (1977-84) and from which the stock had recovered in the past.
None of the model runs indicated that the stock would increase in size over the next five years at the current TAC, but the split CPUE series model runs predicted that the stock would stay above the Bref reference point and well above the Bmin reference point.  This was a surprising result which may originate from the use of mean recruitment to drive the predictions.  There is some evidence from the model fits that recruitment over the most recent 10 years is about 10% above the mean which may mean that the stock projections are conservative.

Information pertaining to English sole (Parophrys vetulus) in British Columbia was also reviewed and updated for inclusion in a delay-difference stock assessment model.  This model was used to determine the status of two stocks of English sole: 5CD (Hecate Strait) and 3CD5AB (combined west coast Vancouver Island and Queen Charlotte Sound) and to provide quantitative advice on levels of catch and the associated risk relative to selected management performance indicators for each of these stocks.  The biomass reference points used for English sole were the same observations-based reference points that were used for petrale sole.

The 5CD modeling results showed that the effects of fixing or estimating M and the age of knife-edge recruitment were relatively minor, with the management advice almost identical across these options.  However, the effect of splitting the CPUE data series was important, with the model estimating a drop in catchability in recent years and consequently being more optimistic about stock status.  Overall both CPUE analyses indicated that current landings in 5CD will allow the stock to remain above Bmin  and Bref reference points and that there is some potential for an increase in TAC. 

The 3CD5AB modeling results were less optimistic, with stronger differences between the CPUE hypotheses. The split CPUE hypothesis indicated that the current TAC will remain above the selected Bmin  and Bref  reference points while the single CPUE hypothesis indicates that landings at this level are too high.  The credibility of both assessments is dependent on the assumption that the fishery dependent CPUE series are tracking the abundance of these stocks. 
ii. 
Stock assessment activities planned for 2007.

No assessments are planned for 2007.
iii. 
Research activities in 2006
Excluding the multispecies groundfish swept area trawl surveys conducted in 2006; no directed research on the flatfish stocks was conducted in 2006 or planned for 2007.
5. 
Pacific hake 
i.
Stock Assessment

A new stock assessment had been prepared jointly by Canadian and US scientists.  The new stock assessment included additional data for catch, catch-at-age and juvenile pre-recruit abundance in 2005 and a new acoustic survey.  As was the case in previous years, the major source of uncertainty was the value of the catchability coefficient (q) for the acoustic survey.  As was done in the two previous assessments, two scenarios for the stock size and catch projections were developed based on alternative models (q=1.0 and q=0.69).  Both were identified as equally likely, and decision tables were generated for both models.

6. Elasmobranchs
i. Research programs in 2006

A tag/recapture program to examine stock discreteness of big skate, initiated in 2003 was continued in 2006.  Approximately 5355 big skate were tagged and released, bringing the total number of skates tagged and released to 16945 fish.  As of December 2006, 1125 skates were recaptured (329 were re-released).

ii. Stock assessment in 2006.

No assessments were conducted on BC elasmobranchs. COSEWIC status reports on big skate, longnose skate, sandpaper skate, six-gill shark, brown cat shark, and soupfin shark were submitted in April 2006.

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 should be monitored by species and area in order to ensure that 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 2005/06.Of this 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 2007.

The tagging program for big skate will be continued in 2007.

7. 
Lingcod

i.
Research programs in 2006

Lingcod larval survey was conducted in the Strait of Georgia in April 2006.  Samples are being enumerated and oceanographic modelling will take place in 2007.  Dive surveys for lingcod egg mass and rockfish densities were conducted in February and March by over 85 volunteers at sites throughout the Strait of Georgia.

ii.
Stock assessment

No assessment was conducted on offshore lingcod stocks in 2006. No assessment was conducted on Strait of Georgia lingcod stocks in 2006.
iii.
Research activities planned for 2007

An egg mass dive survey in the Strait of Georgia is planned for February.

D. Other related studies

i. Statistics and Sampling

i. Database work in 2006

Principal Statistics and Sampling activities in 2006 included the ongoing population of the groundfish biological database (GFBio). This database now includes about 7,400,000 specimens.  Data entry activities continue to concentrate on input of current port sampling and observer biological data and recent research cruises. When time is available, the database is backfilled with research cruise data collected before 1997. This past year involved a considerable effort in the entry of historic rockfish research cruises and the entry of age data.  Approximately 50% of the person year dedicated to Groundfish Statistics and Sampling was committed to assisting in data uploads of the trawl observer data and providing catch data summaries.  The groundfish trawl fishery continues to be covered by 100% dockside and virtually 100% observer coverage.  These observers also provided 367 length/sex/age samples and 202 length samples in 2006.  Port samplers provided an additional 139 samples, 84 samples with ageing structures (length/sex/age/weight) and 55 without structures (length/sex/weight).  The focus of their sampling efforts was from those fisheries not covered by at-sea observers.

Following significant work through the Commercial Groundfish Industry Advisory Committee (CGIAC) and the Commercial Industry Caucus (CIC), a three year pilot was introduced in the commercial groundfish fisheries in April 2006. The reforms focus on 100% at-sea monitoring and 100% dockside monitoring, individual vessel accountability for all catch, both retained and released, individual vessel quotas and reallocation of these quotas between vessels and fisheries to cover bycatch of non-directed species.

ii. Field work in 2006
Staff participated on various bottom trawl surveys including the West Coast Vancouver Island and West Coast Queen Charlotte Island Surveys as well as West Coast Vancouver Island shrimp trawl survey.  This group also included the port sampling activity (1.8 person-years) in the Vancouver and Prince Rupert areas.
Staff authored and presented a Technical Report on the adequacy and cost effectiveness of the Queen Charlotte Sound survey.   It was demonstrated that the current configuration of 240 tows every two years is the most cost-effective design.  With minor modifications, this design will continue to be used as a template for all the large-scale groundfish trawl surveys on the west coast.  The design was tested with a survey simulator that examined how well the survey will track trends in abundance for any species that is caught in these surveys. Staff will also participate in the development of a Draft of a Groundfish Conservation Framework for B.C. groundfishes.

iii. Proposed field work for 2006

Port sampling will continue in 2007, as will staff participation in the bottom trawl surveys: Hecate Strait and a Queen Charlotte Sound surveys as well as the shrimp trawl survey in Queen Charlotte Sound and the west coast of Vancouver Island.  

iv. Proposed catch monitoring research and development  in 2007
Staff will continue to participate in implementation of the Electronic monitoring system for the hook and line fisheries.  

APPENDIX 1.  REVIEW OF CANADIAN GROUNDFISH FISHERIES

1.  Commercial fisheries
All catch figures for 2006 are preliminary.  Canadian domestic trawl landings of groundfish (excluding halibut) in 2006 were 119,628 t, a decrease of 12% from the 2005 catch. This increase was mainly accounted for by a 64% decrease in landings of arrowtooth flounder and a 7% decrease in landings of Pacific hake.  The major species in the trawl landings were Pacific hake (69%), arrowtooth flounder (5%), Pacific ocean perch (4%), yellowtail rockfish (3%), and walleye pollock (3%).  Principal areas of trawl production were 5B (25%), 5A (19%), 3C (19%), 4B (16%) and 3D (8%).

Canadian landings of groundfish caught by gear other than trawl in 2006 totalled 6,161 t.  Landings by trap and longline gear accounted for 3,924 t, approximately 67% by trap gear and 33% by longline gear.  Sablefish accounted for more 93% of the landed amount.  Landings of species other than sablefish by longline, handline and troll gear accounted for 2,237 t (73% dogfish, 16% lingcod and 7% rockfish).

2.  Recreational fisheries
Each year, Fisheries 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.  In 2006 these surveys covered the months of May to September.  Provisional estimates of 2006 catches, landings and discards, for this 5-month period were 8,576 fish for lingcod, 31,156 fish for all rockfish species, 508 fish for halibut, 8,296 fish for rock sole, 2,918 fish for starry flounder, 846 fish for dogfish, 11,578 fish for greenlings, and 1,728 fish for cabezon.

Along the west coast of Vancouver Island catch estimates have been generated from creel surveys and fishing lodge reports.  Data are available for June to September.  Provisional estimates of 2006 catches were 18,624 fish for lingcod, 44,986 fish for all rockfish species, 40,920 fish for halibut, 12 fish for dogfish, 674 fish for rock sole, 197 fish for starry flounder, 376 fish for cabezon, and 468 fish for greenlings.

In Johnstone Strait catch estimates have been generated from creel surveys and fishing lodge reports for July and August.  Provisional estimates of 2006 catches were 1,664 fish for lingcod, 5,724 fish for all rockfish species, 3,778 fish for halibut, 1,654 fish for rock sole, 1,256 fish for greenlings, and 9 fish for starry flounder.

3.  Joint-venture fisheries
In 2006, 23 Canadian catcher vessels delivered Pacific hake and incidental species to two processing vessels in co-operative fishing arrangements.  This fishery took place off the southwest coast of Vancouver Island (Area 3C) and in Queen Charlotte Sound (Areas 5A and 5B).  A total of 13,716 t of Pacific hake was processed by the two Russian vessels.  The catch breakdown by area was 35% from area 3C, 19% from area 5A and 46% from area 5B.  The quotas and catches are outlined below:

___________________________________________________________

Nation

Species

Quota (t)

Catch (t)

___________________________________________________________

Poland

Hake


15,063


  13,716



Pollock
     
incidental

         23



Rockfish
     
incidental

       222



Other


incidental

       163
___________________________________________________________

4.  Foreign fisheries
There were no national or supplemental fisheries for Pacific hake off southwest Vancouver Island (Area 3C) in 2006.

APPENDIX 2.  GROUNDFISH RELATED REPORTS PUBLISHED IN 2006/07.
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Andrews, A.H., L.A. Kerr, G.M. Cailliet, T.A. Brown, C.C. Lundstrom, and R.D. Stanley. (in press). Age validation of the canary rockfish (Sebastes pinniger) using two independent otolith techniques: lead-radium dating and the bomb radiocarbon chronometer. Marine and Freshwater Research.
Beamish, R.J., G.A. McFarlane and A. Benson. 2006.  Longevity overfishing. Prog. in Oceanography 68: 289-302.

Branch, T.A., K. Rutherford and R. Hilborn. 2006.  Replacing trip limits with individual transferable quotas: implications for discarding.  Marine Policy. 30: 281-292. 
Campana, S. E., C. Jones, G.A. McFarlane and S. Myklevoll. 2006.  Bomb dating and age validation using the spines of spiny dogfish (Squalus acanthias). Environmental Biology of Fishes. 77: 327-336.
Hwang, S.D., M.H. Song, T.W. Lee, G. A. McFarlane and J. R. King. 2006.  Growth of larval Pacific Anchovy, Engraulis japonicus in the Yellow Sea as indicated by otolith microstructure analysis.  Journal of Fish Biology. 69:1756-1769.
King, J.R. and G.A. McFarlane.  2006.  A framework for incorporating climate regime shifts into the management of marine resources.  Fisheries Management and Ecology 13: 93-102.

King, J.R. and G.A. McFarlane. (in press).  Trends in abundance of spiny dogfish (Squalus acanthias) in the Strait of Georgia, 1980-2005.  Am. Fish. Soc. Sym.
Koolman, J.,  B. Mose, R.D. Stanley, and D. Trager. (in press). The rockfish fisheries in B.C. - Some Lessons Learned in Co-operative Management. Proceedings of the Wakefield Symposium.
McFarlane, G.A. and J.R. King.  2006.  Age and growth of big skate (Raja binoculata) and longnose skate (Raja rhina) in British Columbia waters.  Fish. Res.78(2-3).169-178.
McFarlane, G.A. and J.R. King.  (in press).  Re-evaluating the age determination of spiny dogfish (Squalus acanthias) using oxytetracycline and fish at liberty up to twenty years.  Am. Fish. Soc. Sym.
Schnute, J. T. 2006. Curiosity, recruitment, and chaos: a tribute to Bill Ricker’s inquiring mind. Environmental Biology of Fishes, 75: 95–110.

Schnute, J. T., and Haigh, R. 2006. Reference points and management strategies: lessons from quantum mechanics. ICES Journal of Marine Science. 63: 4‑11.
Shelton, P.A., Sinclair, A.F., Chouinard, G.A., and Mohn, R. 2006. Fishing under low productivity conditions is further delaying recovery of Northwest Atlantic cod (Gadus morhua). Can. J. Fish. Aquat. Sci. 63: 235-238.

Stanley, R. D. and J. Rice. 2006. Fishers’ Knowledge? Why not add their scientific skills while you are at it. Pp: 401-420.  In: Nigel Haggan, Barbara Neis and Ian G. Baird (eds.). UNESCO, 2006, Fishers' Knowledge in Fisheries Science and Management. Coastal Management Sourcebooks 4. UNESCO: Paris, 437 pp.
Wallace, S.S., G.A. McFarlane, S.E. Campana and J.R. King.  (in press).  Status of spiny dogfish (Squalus acanthias) in Atlantic and Pacific Canada.  Am. Fish. Soc. Sym.
2.  Other Publications
Beamish, R.J., A. Yatsu,  E.P. Dulepova, X. Jin, J.R. King, J.Y. Kim, S. Kim., V.B. Klyashtorin, L.L. Low, G.A. McFarlane, and C.I. Zhang.  (in press). Impacts of climate and climate change on the key species in the subarctic Pacific.  PICES Working Group 16 Final Report.  PICES Scientific Report No.33.
Haggarty, D.R., and J.R. King.  2006.  Hook and Line Survey of Lingcod (Ophiodon elongatus) and Rockfish (Sebastes spp.) in Southern Strait of Georgia (Statistical Areas 18 and 19) June 19-29, 2005.  Can. Tech. Rep. Fish. Aquat. Sci.: 2623. 42 p.

Lochead, J.L. and Yamanaka, K.L.  2006.  Summary report for the inshore rockfish (Sebastes spp.) longline survey conducted in Statistical Areas 12 and 13, August 24 – September 10, 2004.  Can. Tech. Rep. Fish. Aquat. Sci. 2627: ix + 65 p.

Lochead, J.L. and Yamanaka, K.L.  2007.  Summary report for the inshore rockfish (Sebastes spp.) longline survey conducted in Statistical Areas 14 to 20, 28 and 29, August 11 – September 6, 2005.  Can. Tech. Rep. Fish. Aquat. Sci. 2690: viii + 53 p.
Lochead, J.L., Yamanaka, K.L. and Dykstra, C. 2006. Summary of non-halibut catch from the Standardized Stock Assessment Survey conducted by the International Pacific Halibut Commission in British Columbia from June 1 to August 12, 2004. Can. Tech. Rep. Fish. Aquat. Sci. 2657: ix + 52 p.
Schnute, J.T., Couture-Beil, A., and Haigh, R. 2006. PBS Modelling 1: user’s guide. Can. Tech. Rep. Fish. Aquat. Sci. 2674: viii + 114 p.

Haigh, R., and Starr, P. 2006. A review of redbanded rockfish Sebastes babcocki along the Pacific coast of Canada: biology, distribution, and abundance trends. Can. Sci. Adv. Sec., Res. Doc. 2006/073, 75 pp.
Martin, J. C., L.C. Lacko and K. L. Yamanaka.  2006.  A pilot study using a remotely operated vehicle (ROV) to observe inshore rockfish (Sebastes spp.) in the southern Strait of Georgia, March 3 – 11, 2005.  Can. Tech. Rep. Fish. Aquat. Sci. 2663: vi + 36 p.
Stanley, R.D., P. Starr, N. Olsen, K. Rutherford, and S.S. Wallace. (in press). COSEWIC status report on canary rockfish Sebastes pinniger.
Stanley, R.D., P. Starr, N. Olsen, K. Rutherford, and S. S. Wallace. 2006. Status Report on Canary rockfish (Sebastes pinniger).  Can. Sci. Adv. Sec. Res. Doc.: 2005/089.

Starr, P.J., A.R. Kronlund, G.D. Workman, N. Olsen and J. Fargo. 2006. Rock sole (Lepidopsetta spp) in British Columbia, Canada: Stock Assessment for 2005 and Advice to Managers for 2006/2007. PSARC Working Paper G2006-03.

Starr, P.J.  2007. Petrale sole (Eopsetta jordani) in British Columbia, Canada:  Stock Assessment for 2006/07 and Advice to Managers for 2007/08.  PSARC Working Paper G2007-01: 120p.

Starr, P.J.  2007. English sole (Parophrys vetulus) in British Columbia, Canada:  Stock Assessment for 2006/07 and Advice to Managers for 2007/08.  PSARC Working Paper G2007-02: 146p.

Surry, A.M., D.R. Haggarty and J.R. King.  2006.  Bottom Trawl Survey of Young-of-the-Year Lingcod (Ophiodon elongatus) in the Strait of Georgia, July 26 – August 8, 2005.  Can. Data Rep. Fish. Aquat. Sci. 1170.  45 p.

Wallace, S., G. McFarlane and J.R. King.  2006.  COSEWIC status report on big skate (Raja binoculata). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 51 p.

Wallace, S., G. McFarlane and J.R. King.  2006.  COSEWIC status report on bluntnose sixgill shark (Hexanchus griseus). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 38 p.

Wallace, S., G. McFarlane and J.R. King.  2006.  COSEWIC status report on brown cat shark (Apristurus brunneus). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 26 p.

Wallace, S., G. McFarlane and J.R. King.  2006.  COSEWIC status report on longnose skate (Raja rhina). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 51 p.

Wallace, S., G. McFarlane and J.R. King.  2006.  COSEWIC status report on sandpaper skate (Bathyraja interrupta). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 44 p.

Wallace, S., G. McFarlane and J.R. King.  2006.  COSEWIC status report on soupfin shark (Galeorhinus galeus). Committee on the Status of Endangered Wildlife in Canada. Ottawa. 26 p.

Westrheim, S. J. and R. D. Stanley. 2006. Bathymetric distributions of Pacific ocean perch (Sebastes alutus) off Birtish Columbia.  I. Mean length-at-age versus depth for specimens caught by on-bottom trawl off northwest Queen Charlotte Islands, Hecate Strait, and Queen Charlotte Sound, 1966-78. Can. Man. Rep. Fish. Aquat. Sci. 2764: vi + 78 p.

Westrheim, S. J. and R. D. Stanley. 2006. Bathymetric distributions of Pacific ocean perch (Sebastes alutus) off British Columbia.  II. Size compositions, by sex, and ex ratios, for specimens caught by off-bottom and on-bottom trawl in Hecate Strait, Queen Charlotte Sound, and off west Vancouver Island, 1969-89. Can. Man. Rep. Fish. Aquat. Sci. 2763: v + 104 p.

Wyeth, M.R, A.R. Kronlund, and M. Elfert. 2006a. Summary of the 2004 British Columbia Sablefish (Anoplopoma fimbria) research and assessment survey. Can. Tech. Rep. Fish. Aquat. Sci. 2660. ix + 74p.

Wyeth, M.R, A.R. Kronlund, and M. Elfert. 2006b. Summary of the 2005 British Columbia Sablefish (Anoplopoma fimbria) research and assessment survey. Can. Tech. Rep. Fish. Aquat. Sci. In press.
Yamanaka, K.L., Lochead, J.K., Cooke K., Lacko, L.C. and Dykstra, C. 2007.  Summary of non-halibut catch from the Standardized Stock Assessment Survey conducted by the International Pacific Halibut Commission in British Columbia from May 31 to July 24, 2005. Can. Tech. Rep. Fish. Aquat. Sci. 2689: vii + 55 p.
Yamanaka, K.L., Lacko, L.C., Withler, R., Grandin, C., Lochead, J. K., Martin, J.C., Olsen, N., and Wallace, S.S. 2006a. A review of yelloweye rockfish Sebastes ruberrimus along the Pacific coast of Canada:  biology, distribution and abundance trends.   Can. Sci. Adv. Sec. Res. Doc. 2006/076:  54 p.
Yamanaka, K.L., Lacko, L.C., Miller-Saunders, K., Grandin, C., Lochead, J. K., Martin, J.C., Olsen, N., and Wallace, S.S. 2006b. A review of quillback rockfish Sebastes maliger along the Pacific coast of Canada:  biology, distribution and abundance trends.   Can. Sci. Adv. Sec. Res. Doc. 2006/077:  54 p.
APPENDIX 3.  GROUNDFISH STAFF IN 2005
	S. Acheson
	Groundfish port sampling

	W. Andrews
	Elasmobranchs

	K. Anderson
	Groundfish port sampling

	E. Choromanski
	General stock assessment and biology, flatfish, field technician

	K. Cooke
	Database technician

	J. Fargo
	Section Head, stock assessment and biology, flatfish

	C. Grandin
	Biologist, GIS, programmer, inshore rockfish

	R. Haigh 
	Statistical and exploratory data analysis

	V. Hodes
	Lingcod and elasmobranchs

	G. Jewsbury
	Seconded to salmon group

	J. King
	Lingcod, climate studies

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

	R. Kronlund
	Sablefish, analytical programs

	L. Lacko
	Hook and line database manager, GIS specialist, inshore rockfish

	G. A. McFarlane
	Groundfish population dynamics and biology, fish/ocean interaction, elasmobranchs

	L. MacDougall
	Research planning and coordination

	W. Mitton
	Sablefish 

	N. Olsen
	Biologist/programmer/GIS, Shelf rockfish

	K. Rutherford
	Biologist/database manager, Shelf rockfish

	J. Schnute
	(Program Head) Statistical and mathematical modeling, stock assessment

	A. Sinclair
	Pacific cod assessment and ecosystem research

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

	M. Surry
	Lingcod 

	G. Workman
	Port sampling, Pacific Cod, Survey design 

	M. Wyeth
	Sablefish stock assessment and biology

	L. Yamanaka
	Inshore rockfish stock assessment and biology
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