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David Warren Welch, B.Sc., Ph.D.
Curriculum Vitae

President, Kintama Research Corporation 

Nanaimo, British Columbia 

Canada  V9R 5K6

Telephone: (250) 714-3526 · Facsimile: (250) 756-7747 · 

e-mail: david.welch@kintamaresearch.org
(((((((((
Residence

321–2815 Departure Bay Road · Nanaimo, British Columbia · 

Canada  V9S 5P4   Tel: (250) 756-7747

Background

ADVANCE \d8Date Of Birth: 

November 10, 1955.

Citizenship:


Canadian.
Languages: 


Fluent in English & Japanese.
Professional Affiliations

ADVANCE \d8American Fisheries Society

American Geophysical Union

American Association for the Advancement of Science
Education

ADVANCE \d8University of Toronto
B.Sc., Biology & Economics, 1977
Dalhousie University 
Ph.D., Oceanography,  1985.  “A Study of the Effects of Density-Dependence and Age-structure on the Dynamics of Marine Fish Populations”.

Areas of Expertise

Biological and Fisheries Oceanography; Mathematical Population Dynamics; Operations Research; Statistical Analysis; Economics and Management of Natural Resources.

A.
PROFESSIONAL EXPERIENCE:
2000– 

President, Kintama Research Corporation






Kintama was incorporated in order to develop a vehicle for initiating new approaches for dealing with the problems of marine survival for Pacific salmon.  It had become clear that traditional approaches to addressing these problems were not, by themselves, adequate for studying an animal whose dynamics in the marine environment were likely even more complicated than the biological diversity evident in freshwater.   In the absence of a clearly articulated scientific strategy within established organisations for focussing on these issues because of the size of the ocean and its multi-national nature, it is intended for Kintama to serve as a bridge and a service organisation for the diverse constituencies who need the information a continental-scale acoustic array will provide.
1990-     
Program Head & Research Scientist
High Seas Salmon Program

Ocean Sciences and Productivity Division

Department of Fisheries & Oceans

Pacific Biological Station, Nanaimo, B.C.

1986-90 
Research Scientist, Fraser River Sockeye Program
Salmon Production Section, Dept. of Fisheries & Oceans

Pacific Biological Station, Nanaimo, B.C.

1984-86
Postdoctoral Fellow
Groundfish Section, Dept. of Fisheries and Oceans,

Pacific Biological Station, Nanaimo, B.C.

1980-82
Research Associate,

Institute for Ocean Research

University of Tokyo, Japan

1980

Japanese Program (4 months)
Osaka University of Foreign Languages

Osaka, Japan.


1977-80 
Ph.D. (Oceanography & Fisheries Management)
 & 1982-84
Dalhousie University

Halifax, Nova Scotia

Canada  B3H 4J2

B.
AWARDS & RECOGNITION
2002
(
External Examiner. Memorial University of Newfoundland.  Ph.D. Thesis defense of Mr David Robichaud “Homing, Population Structure and Management of Atlantic cod (Gadus morhua), with emphasis on spawning at Bar Haven in Placentia Bay, Newfoundland”.  4 February 2002.


(
Co-Chair. Alfred P. Sloan Foundation’s Pacific Census of Marine Life Project, “post”.  (Joint with G. Boehlert).  March 27, 2001. 

2001
(
Adjunct Professor. School of Earth & Ocean Sciences, University of Victoria.  Four Year appointment, July 1, 2001 – June 30, 2005.


(
Co-Chair. Alfred P. Sloan Foundation’s Pacific Census of Marine Life Project, “post”.  (Joint with G. Boehlert).  March 27, 2001. 

2000
(
Invited Plenary Address at the Exxon Valdez Oil Spill Trustee Council, Restoration Workshop, on the effects of climate change and global warming on the ocean ecosystem "Applying Science to Human Needs: Starting the Transition to the Gulf Ecosystem Monitoring (GEM) Program". 18 January, 2000. Anchorage, Alaska.  

· Invited presentation on my ocean research program and a review of expected impacts of global warming on Pacific salmon to the senior executive committee (CEO and all senior Vice-Presidents and aides) of the Bonneville Power Administration: "Effect of Ocean Climatic Shifts on Growth and Survival of Endangered Salmon Stocks".  Bonneville Power Administration, Portland, Oregon.  3 February 2000.

· Invited presentation,  Idaho State Legislature, House Resources & Conservation Committee. On my ocean research program and a review of expected impacts of global warming on Pacific salmon.  Boise Idaho, 13 March 2000.

· Best Paper Award, "Ocean Climate Effects on Pacific Salmon".  American Fisheries Society Annual Meeting, Idaho Chapter.  March 2000. 
`

· Requested to write the article on "Pacific salmon" for the "Encyclopaedia of Global Environmental Change", by John Wiley & Sons, Chichester.

· Requested to develop the Pacific concept paper for the Sloan Foundation’s “Census of Marine Life”. March, 2000
· Nominated, by the American Fisheries Society, for the Pew Award for Marine Conservation.  May, 2000.  (http://www.pewmarine.org/ProgramProfile/index.html)

· Primary Reviewer, NOAA-NSF Review Panel, U.S. West Coast GLOBEC Program, Silver Springs, Maryland, 24-26 July.

· Organized Sloan Foundation’s Census of Marine Life Workshop “Use of Electronic Tags for Tracking Pacific Salmon”.  8-9 December, Vancouver, British Columbia.

1999
(
Invited (as one of two scientific experts) to lead a “Press Backgrounder” for the World Wildlife Fund on Oceans Day (June 8, 1999).  The purpose of the Backgrounder was to provide science & environment journalists from leading news agencies with the background information on my research into the probable impacts of global warming and climate change on Pacific salmon populations.  8 June 1999, National Press Club, Washington D.C.

· R.E. Foerster Award.  Outstanding Scientific Publication for 1998.  (D.W. Welch, Y. Ishida, and K. Nagasawa.  (1998) Thermal Limits and Ocean Migrations of Sockeye Salmon (Oncorhynchus nerka): Long‑Term Consequences of Global Warming.  Can. J. Fish. Aquat. Sci. 55:937-948). http://www-comm.pac.dfo-mpo.gc.ca/english/release/p-releas/1999/nr99117e.htm
· R.E. Foerster Award (Honourable Mention).  Outstanding Scientific Publication for 1998. (D.W. Welch, Y. Ishida, K. Nagasawa, and J.P. Eveson.  1998. Thermal Limits On The Ocean Distribution Of Steelhead Trout (Oncorhynchus mykiss). In: D.W. Welch, D.M. Eggers, K. Wakabayashi, and V.I. Karpenko (Editors), “Assessment and Status of Pacific Rim Salmonid Stocks”.  N. Pac. Anadr. Fish Comm. Bull. No. 1:396-404.)

  (
Requested to testify as an expert witness on the results of my research into changes in ocean conditions on Pacific salmon populations and their migratory pathways at the United States Senate Energy and Natural Resources Oversight Committee, in Washington, D.C. 9 June 1999.  Senator Gordon Smith, Chair.

· Research findings presented to the Federal Cabinet as one of the best examples of the potential effects of global warming on Canadian resources.

· Invited to teach the annual “Two Day Short Course” on “Ocean Processes and Salmon Ecology”. The course was taught to ca. 200 professional biologists and fisheries managers of the Alaska Dept. of Fish & Game.  The invitation was of particular significance because of the continuing impasse since 1993 between Canada and Alaska over the Pacific Salmon Treaty.  The request marked a significant change in Alaska’s stated position that salmon management problems in Canada and the Pacific Northwest were caused by poor management and freshwater habitat degradation.  For the first time Alaska acknowledged the importance of ocean processes in affecting its management of Alaskan salmon resources, and invited a Canadian scientist to train its professionals on the issue.  The course was taught jointly with Prof. Tom Royer, (Eminent Professor & Samuel L. and Fay M. Slover Chair of Physical Oceanography, Old Dominion University) at the Alaskan Regal Hotel in, Anchorage Alaska, on 8-9 March 1999.

· Program Advisor to Trout Unlimited's Alaska Salmonid Biodiversity Program. (20 Dec 1999)

1998 A report in the journal Science (Research News section, vol. 280, p. 1349, 1998) referred to our published (1998) work on the thermal limits of sockeye salmon and the potential effects of climate change as “… a major study of enormous importance highlighting the need to study salmon throughout their natural environments”.  Following the Science review the Canadian Broadcasting Corporation (CBC) led the May 27th national news with a 2 ½ minute report on the global warming study and DFO's High Seas Salmon research program.  Many radio and TV interviews followed, including a 7 minute TV piece on Discovery Channel "Science News" and the U.S. National Public Radio, plus other vignettes in "Arctic Science Journeys", The Rafe Mair show (CKNW Radio, Vancouver), CBC Radio and TV shows, "Earthwatch Radio" (National Public Radio, Wisconsin), plus other British Columbia TV news shows.  Public comments on the potential dangers of global warming based on these research findings were also made by both President Clinton and Vice-President Gore (the latter, correctly). The research was also picked up and reported on by many U.S. newspapers.  An excellent extended 1/2 page review of this work for the general public also was run by the Globe and Mail on page 2 of the Tuesday, June 2nd 1998 issue:

(URL:  http://www.theglobeandmail.com/docs/archive/19980602/Compass/ucompn.html).

   (
 “Wonders of the Earth—The Adams Salmon Big Run”.  An NHK (Japan) 1 hour television documentary on the Adams River Salmon Run, with an extended interview on how our ocean research program is providing new insight into the biology of this run, and the potential future impacts of global warming.  (First aired in Japan on 22 November 1998)
1997 “Phantom of the Ocean”.  A 1 Hour CBC (Canadian Broadcasting Corporation) Television Documentary focussing on my research in DFO on climate change and ocean biology of salmon.  The show was subsequently re-aired several times.

1997
R.E. Foerster Award.  Outstanding Scientific Publication for 1995.  (D.W. Welch, A.I. Chigirinsky, & Y. Ishida (1995)  Can. J. Fish. Aquat. Sci. 52:489-503)

1992
1992 R.E. Foerster Award (Honourable Mention).
1984-86
Natural Sciences and Engineering Research Council of Canada Visiting Scientist in Canadian Government Laboratories Fellowship

1982-84
Dalhousie University Graduate Fellowship.

1980-82
Monbusho Research Fellowship.

1977-80
Dalhousie University Graduate Fellowship.

EXTERNAL RESEARCH GRANTS AND OTHER SCIENTIFIC SUPPORT (Since 1990).
2002
Exxon Valdez Oil Spill Trustee Council.  One year continuation award to fund a “CPR-Based Plankton Survey using Ships of Opportunity to Monitor the Gulf of Alaska”.  Joint with S. Batten.  $191,500

2001-2003
Alfred P. Sloan Foundation, Census of Marine Life.  Award to begin the Planning Phase for “post”, the Pacific Ocean Salmon Tracking Project.  $618,000

2001-2003
Australian Research Council.  Big squids in Australian waters, insights into their biology, movement and activity, old questions - new technology (Accepted) G. Jackson (University of Tasmania, Lead PI) & D. Welch (Overseas Chief Investigator).  $280,000 (Aus)

2000
Alfred P. Sloan Foundation, Census of Marine Life.  Award to fund a workshop to develop a Pacific Ocean Pilot Program using electronic tags on Pacific salmon.  $45,000

2000-2001
Bonneville Power Administration. Collaborative Agreement.  $625,000.  "Canada-USA Shelf Salmon Survival Study”.  

2000-2001
Canadian Climate Change Action Fund.  Climate Change Impacts on Pacific Salmon.  $6,000

1999-2000
Bonneville Power Administration. Collaborative Agreement.  $420,000.  "Canada-USA Shelf Salmon Survival Study”.  Initial six month award.

1999-2001
World Wildlife Fund. Two year award. $60,000. To support a Post-Doctoral Fellowship on a bioenergetic analysis of the mechanisms determining thermal limits of Pacific salmon.

1999-2001
North Pacific Marine Research Initiative.  Two year award.  $375,000.  "A Plankton Monitoring Program for the North Pacific Ocean".  (Joint with S.D. Batten, Deputy Director, Sir Alister Hardy Foundation for Ocean Studies, Plymouth, UK)

1999-2003
Nestucca Oil Spill Trustees Grant.  Five year award.  $150,000.  “Monitoring of marine biota and oceanographic conditions in the Triangle Island Region”. 

1996-2000
GLOBEC-Canada Grant.  Four year award, $40,000 p.a.  “Zooplankton and Oceanographic Effects on Ocean Salmon Growth”.  (Joint with R.I. Perry)

1996-97
Canada-U.S. Salmon Research Program. $25,000  “Marine Survival of Fraser River Sockeye and Pink Salmon”.  (Joint with R.J. Beamish)

1994-1997
Dept.  of External Affairs. Japan-Canada Science and Technology Grant. $350,000 over three years (1994/95: $105,000; 1995/96: $120,000; 1996/97: $125,000;   Maximum award permitted under funding regulations).  “Effects of Climate Change and Salmon Abundance on the Sustainable Yield of North Pacific Salmon”.

1991-1993
Dept.  of External Affairs. Japan-Canada Science and Technology Grant.  Three year award (1991/92: $25,000; 1992/93: $30,000; 1993/94: $30,000).  “Long‑term Environmental Controls on the Sustainable Development of North Pacific Salmon”.




C.
RESEARCH AND TEACHING EXPERIENCE
8-9 March, 1999
“Two Day Short Course” on “Ocean Processes and Salmon Ecology” for the Alaska Department of Fish and Game. (Joint with Tom Royer).

1993-2000.  Principal and teacher, Japanese language instruction (Intermediate, Advanced, and Immersion).

23/09/86 - present. Research Scientist, Department of Fisheries & Oceans, Nanaimo B.C.  
Primary areas of research:  Research on the distribution, migration pathways, and high seas ecology of Pacific salmon.  The purpose of this work is to define the carrying capacity of the North Pacific Ocean for salmon, and the effect of climate change and carrying capacity on sustainable yield of salmon fisheries.  In addition, I have conducted research on age-structured population dynamics, development of new methods for measuring and establishing vital rate processes, and the development and application of new statistical estimation, operations research, and time series analysis techniques in the search for new techniques applicable to the rational management of Pacific salmon. 

27 November 1984 - 22 September 1986. Government of Canada Postdoctoral Fellow,  Department of Fisheries & Oceans, Pacific Biological Station, Nanaimo B.C. Primary areas of research:  Research on age-structured population modelling, and development of new methods for measuring and establishing vital rate processes.

1983 - 1984. Teaching Assistant, Fisheries Population Dynamics. Department of  Oceanography, Dalhousie University.

April 1980 - March 1982. Monbusho Research Fellow, Ocean Research Institute, University of  Tokyo, Japan. Research on age-structured population modelling.

1979. Teaching Assistant, Advanced Biometrics. Department of Biology, Dalhousie University.

May - Sept. 1976 & May - Sept 1977. Ministry of Natural Resources, Fisheries Section. Maple, Ontario.  Freshwater fisheries research.

May - Sept 1974 & May - Sept 1975. Ministry of Environment, Limnology Section. Etobicoke, Ontario.  

C(2).
STUDENTS 
Sean P.  Cox.  1994-96. M.Sc.  Thesis, Univ.  of British Columbia, Dept. of Zoology (Supervisory Committee).

David Robichaud. 2002.  Ph.D. Thesis.  “Homing, Population Structure and Management of Atlantic cod (Gadus morhua), with emphasis on spawning at Bar Haven in Placentia Bay, Newfoundland”. Biology Dept., Memorial University (External Examiner)

D.
SEMINARS
1. "On Stock & Recruitment, and the Problem of How and When". Fisheries Research Branch, Dept. of Fisheries & Oceans.  St. John's Nfld. 27 Sept. 1985.

2. "A New Method for Examining the Stock-Recruitment Relationship and Density-Dependent Regulation during the Early Life History of Marine Fish". Pacific Biological Station, Nanaimo, B.C. 16 Oct. 1985.

3. "Identifying the Stock-Recruitment Relationship in Age-Structured Populations". Marine Sciences Research Center. State University of New York, Stony Brook, NY. 21 Nov. 1985.

4. "A Maximum Likelihood Methodology for Estimating Length-at-Maturity with Application to Pacific Cod (Gadus macrocephalus) Population Dynamics". 6th Annual Pacific Coast Resource Modelling Conference, Vancouver B.C. 11 June 1987.

5. "Genzai no Canada Gawa Sake-masu Kenkyu ni Tsuite".  (The Current Status of Salmon Research in Canada; in Japanese). Far Seas Fisheries Research Laboratory, Shimizu, Japan. 19 July 1988.

6. "Wiener-Optimal Estimation and the Stock I.D. & Age Misclassification Problems". 1st Interdisciplinary Conference on Natural Resource Modelling and Analysis. Halifax, N.S.  1 Oct. 1988.

7. "Canadian High-Seas Driftnet and Gillnet Research in the North Pacific".  11 June 1991.  Scientific Review Meeting on North Pacific High Seas Driftnet Fisheries, Sidney, British Columbia.

8. "Upper Thermal Limits on the High Seas Distribution of Pacific Salmon". University of British Columbia, Dept. of Oceanography.  25 August, 1991.

9. "Age and Growth of Flying Squid (Ommastrephes bartrami)".  4 November 1991.  International North Pacific Fisheries Commission Special Symposium on "Biology, Distribution, and Stock Assessment of Species Caught in the High Seas Driftnet Fisheries in the North Pacific Ocean",  Tokyo, Japan.

10. "Optimal Management Strategies for Rebuilding the Fraser Sockeye." (Invited Lecture). University of British Columbia, Inst. of Applied Mathematics, 15 Jan. 1992.

11. "Fraser Gawa no Beni Zake Shigen no Saidai Kanri Zoka Hoho ni Kan Shite" (Optimal management strategies for rebuilding the Fraser River sockeye salmon resource; Invited). National Research Inst. of Far Seas Fisheries, Shimizu, Japan. 25 Jan. 1992.

12. "(13C - (15N Anomalies as Indicators of Trophic Position and Competitive Overlap for Pacific Salmon (Oncorhynchus spp.)".  Calif. Co-op. Oceanic Fisheries Investigations.  Annual Conference, 5 November, 1992.  Monterey, Calif.

13. "Upper Thermal Limits on the Late Spring Distribution of Pacific Salmon (Oncorhynchus spp.) in the Northeast Pacific Ocean".  Calif. Co-op. Oceanic Fisheries Investigations.  Annual Conference, 5 November, 1992.  Monterey, Calif.

14. "Upper Thermal Limits on the Oceanic Distribution of Pacific Salmon and its Potential Influence on Oceanic Carrying Capacity" Guest Lecture; 1992 Annual Meeting of the American Fisheries Society, Alaska Chapter; Valdez, Alaska, 17 November 1992.

15. "Operations Research and Optimal Rebuilding of Fraser River Sockeye Salmon".  (Invited Lecture).  Dept. of Applied Mathematics, University of British Columbia.  Vancouver, B.C., 27 January, 1993

16. "Maximum Likelihood Estimation in Fisheries Research: Tactics & Strategy in Professional Practice".  Oregon Dept. of Fish & Wildlife, Clackamas, Oregon. 5 March, 1993.

17. "Upper Thermal Limits on the Oceanic Distribution of Pacific Salmon".  Dept. of Oceanography, University of British Columbia.  Vancouver, B.C., 30 March, 1993.

18. "Operation Research Techniques Applied to the Rational Management of Pacific Salmon".  Faculty of Commerce and Management Sciences, Univ. of British Columbia.  Vancouver, B.C. June 11, 1993.

19. "Oceanographic Controls on the Distribution of Pacific Salmon in the Subarctic North Pacific, and the Potential Impact of 2xCO2 Climate Change Scenarios".   Nemuro Workshop on Western Subarctic Circulation '93, Nemuro Japan,  20 September 1993.

20. "Fushigi na Sakana: Sake no Umi no Seikatsu". (The Strange Fish: The Sea Life of Salmon).    Children's memorial lecture, given in Japanese at the Nemuro Workshop on Western Subarctic Circulation '93, Nemuro Japan,  22 September 1993 to all Grade 5 students and teachers in the Nemuro School District (386 children, 20 teachers).

21. "Oceanographic Controls on the Distribution of Pacific Salmon in the Subarctic North Pacific, and the Potential Impact of 2xCO2 Climate Change Scenarios".  PICES 2nd Annual Meeting, Seattle, Wash., Oct. 27, 1993

22. "Inter-annual Trophic Phasing in the Central North Pacific Ocean:  Evolutionary Evidence for High Seas Competition in Pacific Salmon".  PICES 2nd Annual Meeting, Seattle, Wash., Oct. 27, 1993

23. "Thermal Limits and Oceanic Salmon Production under a Changing Climate".  Pacific Biological Station, Nanaimo, B.C.  Dec.  8, 1993.

24. "Operations Research Techniques Applied to the Management of Canada's West Coast Salmon Fisheries".  (Invited Lecture)  Canadian Operations Research Society, Vancouver, B.C.  Jan. 11, 1994.

25. "Trends in Abundance of Salmon Species."  Marine Environmental Quality Monitoring Network,  Pacific Ecozone Workshop.  Victoria, B.C.  2 February, 1994.

26. "Ocean Thermal Limits and Possible Impacts of Climate Change on Salmonid Growth in the Northeast Pacific Ocean."  (Invited Lecture) Workshop on Biophysical Controls of Salmon Migration and Production.  Univ. of British Columbia, Vancouver, B.C.  3 February, 1994.

27. "Global Climate Change and Possible Salmon Abundance and Distribution Changes."  Japan-Canada Workshop on Pacific Salmon Production.  Cowichan Bay, B.C.  9 February, 1994.

28. "Growth Variation and Population Dynamics of Salmonids in the North Pacific Ocean".  Third Annual General Meeting, PICES (North Pacific Marine Science Organization), 20 October, 1994.

29. "Oceanographic Controls and Seasonal Variation in the Oceanic Distribution of Pacific Salmon:  Results of the 1992 Canada‑Japan Research Program, and Some Implications for Ocean Carrying Capacity."  Oceanography Department, University of British Columbia, Vancouver, B.C.  8 November, 1994.

30. "Progress on Integrated Harvest Rate Management Modelling."  Fraser River Action Plan, Science Seminar.  Vancouver, B.C.  15 March, 1995.

31. "Potential Effects on Salmon Production of Interannual Changes in North Pacific Thermal Habitat"   Univ.  of British Columbia, Fisheries Center, Fisheries Workshop, March 3, 1995.

32. "Oceanographic Controls on the Distribution of Pacific Salmon and Possible Impacts of Future Climate Changes on Salmon Production” XVIII Pacific Science Congress, Beijing, China.  8 June 1995.

33. “Evolutionary Evidence for a Finite Marine Carrying Capacity for Salmonids”.  (Invited Lecture) Fourth Annual General Meeting, PICES (North Pacific Marine Science Organization; Science Board Session), Qingdao, China. 16 October, 1995.

34. “Density-dependent Regulation of Marine Growth in British Columbia Pacific Salmon”.  Fourth Annual General Meeting, PICES (North Pacific Marine Science Organization),  Qingdao, China.  17 October, 1995.  (Science Board Session).  

35. “Thermal Limits and Oceanic Migrations of Pacific Salmon”.  Second Korea-Canada Symposium on Marine Environment and Marine Resources.  24 October, 1995.  Pusan, South Korea.

36. “Oceanographic Controls on the Distribution of Pacific Salmon and Possible Impacts of Future Climate Changes on Salmon Production”.  Institute of Oceanographic Sciences, Sydney, B.C.  29 February 1996.

37. “Ocean Temperatures and Distribution of Steelhead Salmon”.  (Invited Speaker).  Pacific Coast Steelhead Management Meeting, Portland, Oregon.  7 March 1996.

38. “Growth and Energetics”.  (Invited Speaker).  Workshop on Estuarine and Ocean Survival of Pacific Salmonids, Newport Oregon 21 March 1996.

39. “Thermal Limits and Ocean Migrations of Pacific Salmon: Long-Term Consequences of Global Warming”.  Sustainable Fisheries Conference, Victoria, B.C.  29 April, 1996.

40. “Oceanographic and Meteorological Evidence for a Climate Shift in 1990, and the Response of Salmon and Groundfish Resources”.  B.C. Ministry of Agriculture, Food, and Fisheries, Victoria, B.C.  15 May, 1996.

41. “Oceanographic and Meteorological Evidence for a Climate Shift in 1990, and the Response of Salmon and Groundfish Resources”.  Fisheries Council of British Columbia, Vancouver.  16 July, 1996.

42. “Application of acoustic and archival (data storage) tags to studies of salmonid movements in offshore and open ocean systems”  (Invited Speaker).  NMFS Archival Tag Workshop:  Application of  acoustic tags and archival tags to assess estuarine, nearshore, and offshore habitat utilization and movement by salmonids, Sept.  10-11/1996, Seattle, Washington.

43. “New Developments in Geoposition Techniques, and an Evaluation of the Geoposition Accuracy of "Smart" Tags”.  (Invited Speaker).  NMFS Archival Tag Workshop:  Application of  acoustic tags and archival tags to assess estuarine, nearshore, and offshore habitat utilization and movement by salmonids, Sept.  10-11/1996, Seattle, Washington.

44. “Thermal Limits and Ocean Migrations of Pacific Salmon: Long-Term Consequences of Global Warming”.  Dept.  of Zoology, University of Toronto, 23 September 1996.

45. “Patterns of Scale Growth in B.C. Pacific Salmon, and their Relevance to the “Climate Change and Carrying Capacity” Problem”.  Fifth Annual General Meeting, PICES (North Pacific Marine Science Organization), Nanaimo, Canada.  (Science Board Session).  18 October, 1996.

46. “Oceanographic Controls on the Distribution of Steelhead Trout (Oncorhynchus mykiss)”.  North Pacific Anadromous fish Commission First International Symposium, “Assessment and Status of Pacific Rim Salmonid Stocks”, Sapporo, Japan.  28 October, 1996.

47. “Geographic and Temporal Patterns of Change in the Marine Survival of British Columbia Salmon‑‑ Why is Our Ocean Changing?”  Inst.  of Ocean Sciences, Sydney, B.C.  30 January, 1997.

48.  “Fish Predation on Coelenterates.”  (Invited Speakers, Joint by Arai, M.N., and D.W. Welch).  American Society of Limnology and Oceanography Annual Meeting, Santa Fe, New Mexico, February 12, 1997. 

49.  “Current Research on Salmon Archaeology”  (Invited), Archaeological Society of British Columbia,  Nanaimo,  9 May, 1997.

50.  “Changes Associated with the 1989‑90 Ocean Climate Shift, and Effects on British Columbia Steelhead & Coho Salmon Populations”.   1997 PICES Annual Meeting, Pusan Korea.  23 October 1997.

51.  “Thermal Limits and Ocean Migrations of Pacific Salmon:  Long‑Term Consequences of Global Warming”. (Guest Lecture) 1997 Annual Meeting of the American Fisheries Society, Alaska Chapter; Juneau, Alaska, 18 November 1997. 

52.  Ward, B.R., and D.W. Welch. 1997. "Effects of the 1990 ocean climate shift on trout and salmon".  Presented at the Squamish River Watershed Fisheries Sustainability Forum, Nov. 27-30, 1997, Squamish, B.C.

53.  “Changes Associated with the 1989‑90 Ocean Climate Shift, and Effects on British Columbia Steelhead & Coho Salmon Populations”.  1997 Annual Meeting of the American Fisheries Society, Alaska Chapter; Juneau, Alaska, 19 November 1997. 

54.  “Ocean Survival of Steelhead”.  Invited Expert.  Vancouver Island Steelhead Workshop, 8 November 1997.

55. “The 1989‑90 Ocean Climate Shift: Effects on British Columbia Steelhead & Coho Salmon”.  Invited participant, ‘Aha Huliko’a Hawaiian Winter Workshop on “Biotic Impacts of Extratropical Climate Change in the Pacific”, University of Hawaii at Manoa, January 27, 1998. 

56.  “Are Their Enough Salmon to Limit Their Own Abundance?”. Invited participant, ‘Aha Huliko’a Hawaiian Winter Workshop on “Biotic Impacts of Extratropical Climate Change in the Pacific”, University of Hawaii at Manoa, January 29, 1998.  

57. “The 1989‑90 Ocean Climate Shift: Effects on British Columbia Steelhead & Coho Salmon”.  Fisheries Institute, University of British Columbia, February 23, 1998.

58. “DFO’s High Seas Salmon Research Program: Progress & Findings”.  Invited Guest Lecture, Annual General Meeting of the British Columbia Ministry of Environment.  25 March 1998

59. “Influence of the 1990 Ocean Climate Shift on British Columbia Steelhead (O.  mykiss) and Coho (O. kisutch) Populations”. North Pac. Anadr. Fish Commission Symposium.  Vancouver, B.C. 26 March 1998.

60. “DFO’s High Seas Salmon Research Program: Progress & Findings”.   Presentation to Nanaimo Chapter of Trout Unlimited.  8 April 1998
61. “Potential Impacts of Global Warming on British Columbia’s Salmon Stocks”.   Presentation to the Department of Environment, Workshop on Uses of Canadian Climate Centre’s GCM. Montreal Quebec.  21 April 1998.

62.  “Recent Trends in Ocean Productivity of British Columbia Pacific Salmon”.  British Columbia Ministry of Environment, Lands, and Parks, Victoria B.C.  15 May 1998.

63. “Thermal Limits and Ocean Migrations of Pacific Salmon:  Long‑Term Consequences of Global Warming”.   (Invited Presentation). Ministry of Agriculture, Food, and Fisheries, Lowestoft, U.K.  19 May 1998. 

64. “Ocean Migration Pathways of Juvenile Pacific Salmon”.  Ministry of Agriculture, Food, and Fisheries, Lowestoft, U.K.  20 May 1998.
65. “Ocean Ecology of Pacific Salmon and Effects of a Climate Shift in the 1990s on North American Salmon Production”. Presentation to new Canadian negotiator for Canada-US Salmon Treaty and Assistant Deputy Minister (Fisheries Management).  Vancouver, B.C. 5 August 1998.
66.  “Implications of climate change projections for salmon in the North Pacific”. Invited Lecture, l'Institut Maurice-Lamontagne à Mont-Joli.  Mont-Joli, Quebec.  17 September 1998

67.  “Impacts of the recent and past El Niño events on nutrient supply, primary production and plankton distribution off the B.C. coast”.  Frank Whitney, David Mackas, David Welch and Marie Robert.  PICES 7th Annual Meeting, Fairbanks, Alaska.  October 1998

68. “Ocean Climate Change and Population Dynamics of British Columbia Salmon in the 1990s”. Invited Lecture, Hatfield Marine Science Center, Newport, Oregon, 27 January, 1999.

 69.  “Changing Ocean Climate and Impacts on Pacific Salmon Populations”. Invited Presentation, Bonneville Power Authority, Policy & Planning Group, Portland, Oregon.  29 January 1999.

70.  “Projected Impacts of Global Warming on North Pacific Salmonids”. (Invited as Expert Member) Global Climate Change and Marine Biodiversity, Expert Meeting convened by the Marine Conservation Biology Institute and World Wildlife Fund, Washington D.C.  Feb 1-3, 1999.
71. “Ocean Climate Change and Status of British Columbia Salmon in the 1990s”. American Fisheries Society, North Pacific Chapter Annual General Meeting, Vancouver, B.C., 16 February 1999.

72. “Oceans, Oceanography, and the Future of West Coast Salmon”.  (Invited Keynote Lecture) Annual General Meeting of Northern British Columbia and Yukon Biologists, 26 February, 1999.
73. “Ocean Processes and Salmon Ecology Short Course”. (Invited Two Day Short Course, taught jointly with Prof. Tom Royer, “Eminent Professor & Samuel L. and Fay M. Slover Chair of Physical Oceanography, Old Dominion University) Alaska Dept. of Fish & Game.  8-9 March 1999, Anchorage Alaska. 

 74. “Changing Ocean Climate and Impacts on Pacific Salmon Populations”. Invited Presentation, Northwest Power Planning Council, Boise, Idaho.  6 April 1999.

75.  North Pacific Salmon Workshop.  Corvallis, Oregon.  4-5 May 1999.

76.   “Impacts of Recent & Future Climatic Change on the West Coast Salmon Resource”.  Environment Canada, Climate Change Impacts Assessment Workshop.  Montréal Quebec 28 May 1999.

77.  “Evidence for Changed Ocean Productivity and Impacts on Pacific salmon Growth & Survival”.  GLOBEC Canada, National Workshop.  Halifax, Nova Scotia 28 May 1999.

78.  "Global Warming and Anticipated Effects on Marine Life."  Invited Speaker (one of two scientific experts) to lead a “Press Backgrounder” for the World Wildlife Fund on Oceans Day. 8 June 1999, National Press Club, Washington D.C.

79.  "Testimony to the Committee on Energy & Natural Resources, United States Senate". Invited .  United States Senate,  Energy and Natural Resources Oversight Committee, Washington, D.C. 9 June 1999. 

80.  “Evaluation of attachment techniques and geoposition accuracy of archival tags for studying the migration of salmon at sea”.  J.P. Eveson & D.W. Welch (Atlantic Salmon Trust Sponsored Presentation).  Third Conference on Fish Telemetry in Europe. Norwich, U.K. 21 June 1999.

 81.  “Data Storage Tag study of Salmon (Salmo salar) Migration in the Baltic: The performance of tags”. Håkan Westerberg, Paige Eveson, David Welch, L. Karlsson, and E. Ikonen.   ICES Annual Conference, Stockholm, Sweden.  September 1999.

 82.  “Geolocation Using Light:  Effects of Depth”.  Paige Eveson and David Welch.  ICES Annual Conference, Stockholm, Sweden.  September 1999.

 83.  “Climate Change & Ocean Survival of Pacific Salmon”.  David Welch, Frank Whitney, and Doug Bertram.  (Invited Presentation) PICES VIII Annual Meeting, Vladivostok, Russia. October 1999.

84. “Canadian GLOBEC Studies and their Contributions to Management of Marine Living Resources”.  R. Ian Perry, David L. Mackas, and David W. Welch PICES VIII Annual Meeting, Vladivostok, Russia. October 1999.

85. “Probable Impacts Of Global Warming And Climate Change On B.C. Salmon Resources”.  PFRCC (Pacific Fisheries Resource Conservation Council).  Vancouver, 27 October 1999.  (Invited).

86. “Climate Change, Global Warming, & Effects on Pacific Salmon”. JISAO/SMA Climate Impacts Group, University of Washington.  Seattle, Wash.. 4 November 1999. (Invited).

87.  "Effect of Ocean Climatic Shifts on Growth and Survival of Endangered Salmon Stocks".  Bonneville Power Administration, Portland, Oregon.  22 November 1999

88.  "After the Ice Age:  Post-glacial dispersal, salmon genetics, and the decline of BC salmon fisheries: Why the Oceans are doing it ".  Inst. Of Ocean Sciences, Sidney B.C.  7  January, 2000. 

89.  "Climate Change, Global Warming, and the Challenge for the Department".  Fisheries & Oceans Canada West Coast Science Meeting, Parksville, B.C.  12 January, 2000. 

90.   "Ocean conditions and survival trends for BC salmon and steelhead". B.C. Ministry of Environment, Lands and Parks, Nanaimo,  B.C., January 15, 2000. (Invited).
91. “Climate Change, Global Warming, & The PICES 4C's Program for Improved Monitoring”. Exxon Valdez Oil Spill Trustee Council, Restoration Workshop: "Applying Science to Human Needs: Starting the Transition to the Gulf Ecosystem Monitoring (GEM) Program". 18 January, 2000. Anchorage, Alaska.  (Invited Plenary Address). 

92. “Ocean Climate Change and the Management of Endangered Pacific Salmon Stocks".  National Marine Fisheries Service, Seattle, Washington.  19 January, 2000. 

93. "Ocean Climate Effects on Pacific Salmon".  Bonneville Power Administration Presentation to C.E.O. & Senior Executive.  3 February 2000, Portland, Oregon (Invited)
94. "Climate Change, Global Warming, & Effects on Pacific Salmon".  Dept of Zoology, University of British Columbia  (Invited)  March, 2000.

95. “Ocean Climate Change and the Management of Endangered Pacific Salmon Stocks".  University of Victoria, Victoria B.C.  3 March 2000.

96. "Ocean Climate Effects on Pacific Salmon".  House Resource and Conservation Committee, Idaho State Legislature, Boise, Idaho 13 March 2000  (Invited)
97. "Ocean Climate Effects on Pacific Salmon". American Fisheries Society, Idaho Chapter, Couer D’Alene, Idaho 14 March 2000

98. "Ocean Climate Effects on Pacific Salmon".  Northwest Power Planning Council, Pasco, Idaho.  15 March 2000 (Invited)
99.  “Global Warming and the Future of  Canada’s Pacific Salmon Resources”.  Vancouver Public Aquarium, Hot Topics Series. 15 March 2000 (Invited)

100. “Climate Impacts on Wild Fisheries".  Seafood Sustainability in a Changing Climate; Northeast Pacific Ocean and Coastal Zones. May 25-26, 2000 University of Victoria, Victoria, BC (Invited)

101. “Ocean Effects on Pacific Salmon”.  Practical Paths to Salmon Recovery.  Idaho Council on Industry and the Environment.  Boise, Idaho.  26 September 2000.  (Invited)
102. “Predation by fish, especially chum salmon, on North Pacific coelenterates”. M. N. Arai, K. Nagasawa, and D.W. Welch.  PICES IX, Hakodate, Japan.  October 2000

103. “Stock separation and environmental changes in chum salmon habitats using stable isotope contents in otoliths”  Suam Kim, Sukyung Kang, David Welch, Jack Helle, and Kazuya Nagasawa. PICES IX, Hakodate, Japan.  October 2000

104. “Chikyu Ondanka to Sakana no Minshu”.  Public Lecture, Hakodate Japan.  25 October, 2000 (Invited) 

105. “Ocean Migrations of Pacific Salmon & Possible Impacts of Climate Change".  Stanford University.  18 January, 2001.  (Invited) 

106. "Ocean Climate and the Future of Pacific Salmon- or how Fisheries Effects Became More Important than they Really Should Be".  29 March, 2001.  (21st Century Lecture; Invited) Inst. of Ocean Sciences, Sydney, British Columbia.

107. “POST & The Census of Marine Life Initiative”.  Environmental Sensor Array (ESA) CFI Workshop.  University of British Columbia, Vancouver.  April 9, 2001.

108. “POST & The Census of Marine Life Initiative”.  Presentation to the Honourable John Fraser, Chairman, Pacific Fisheries Resource Conservation Council.  Vancouver, B.C. 17 April, 2001.

109. "A Riddle Wrapped in a Mystery inside an Enigma: Tracking the Ocean Migration of Pacific Salmon".  Hot Topics Lecture, Vancouver Aquarium & Marine Science Society.  24 April, 2001.  Vancouver, B.C.  (Invited).
110. "The Pacific "Anadrobahn"- A Coastal Migration Pathway For Juvenile Salmon Migrations, And Relevance To The Proposed Census Of Marine Life Program "post".  Fourth Conference in Telemetry in Europe, Trondheim, Norway.  26-30 June 2001.
111. “POST”-The Census of Marine Life initiative to develop a Pacific Ocean Salmon Tracking Program.  PICES X, Victoria, B.C. 11 October, 2001. 
112. “Changes in water masses, nutrients, chlorophyll, & zooplankton across juvenile salmon habitat on the continental shelf during the 1998/1999 shift from warm-ocean to cool-ocean conditions”.  J.E. Zamon, F.A. Whitney, D.W. Welch, M. Robert, J. Morris, M. Trudel, and M.E. Thiess. (Poster Presentation).  PICES X, Victoria, B.C. October, 2001.
113. “Are salmon starving in the ocean?”.  M. Trudel, S. Tucker, and D.W. Welch.  (Poster Presentation).  PICES X, Victoria, B.C. October, 2001.
114. “A Comparison of Projected Climate Change Scenarios on Ocean Distributions of Pacific Salmon”.  Canadian Conference for Fisheries Research.  Vancouver, B.C. Jan 4, 2002. (Invited).
115. “Are salmon starving in the ocean?”.  M. Trudel, S. Tucker, and D.W. Welch. Canadian Conference for Fisheries Research.  Vancouver, B.C. Jan 4, 2002.
116. “Flip, Flop And Fry: Climate-Induced Variation In Keogh River Salmonid Carrying Capacity And Survival In The Ocean”.  Ward, B.R. D.J.F. McCubbing, and D.W. Welch.  Canadian Conference for Fisheries Research.  Vancouver, B.C. Jan 4, 2002. 

117. “Electronic Tagging of Pelagic Species in the Census of Marine Life”.  G.W. Boehlert, B.A. Block, D.W. Welch, D.P. Costa, & R. Kochevar.  AGU/ASLO Ocean Science Meeting, Honolulu, Hawaii.  5 February 2002

118. "Ocean Climate Change and Pacific Salmon Migrations".  Dept. of Biology, Memorial University.  St John’s, Newfoundland.  4 February, 2002.  (Invited).
119. “POST-The Pacific Ocean Salmon Tracking Project”.  American Association for the Advancement of Science Annual Meeting, 17 February, 2002.  Boston, Mass. (Invited).
120. “Influence of Ocean Conditions on Columbia River Salmon Populations”.  Corps of Engineers Spring Planning Meeting, Stevenson Washington.  18 February 2002, (Invited).
121. “Latitudinal and Temporal Gradients in Ocean Productivity and Survival of Salmon”.  Toward Ecosystem-Based Management: Breaking Down the Barriers in the Columbia River Basin and Beyond.  Spokane, Wash.   xx April 2002.
122. POST- An Acoustic Tracking Array for the West Coast of North America.   Toward Ecosystem-Based Management: Breaking Down the Barriers in the Columbia River Basin and Beyond.  Spokane, Wash.   xx April 2002. (Invited).
123. “Potential Interrelationships between Patterns of Migration and Marine Survival in Pacific Salmon”.  Joint Meeting of Causes of marine mortality of Salmon in the North Pacific and North Atlantic Oceans and in the Baltic Sea.  Vancouver, B.C. 14 March 2002.

124. “Latitudinal And Temporal Gradients In Ocean Productivity & Survival Of Salmon”.  American Society for Limnology and Oceanography, Victoria, B.C. xx June, 2002.

125. “Shift Happened: Changes In Plankton Community Structure On The British Columbia Continental Shelf During 1998-1999”. American Society for Limnology and Oceanography, Victoria, B.C. xx June, 2002. 

126. “Progress on developing a continent scale acoustic array for tracking marine fish”  III Coloquium on Oceanography of the Eastern Pacific.  11-13 September 2002.  Ensenada, Mexico.  (Invited)
E.INTERNATIONAL COMMISSIONS
1. North Pacific Marine Science Organization (PICES).  

Canadian member, Working Group 6, Subarctic Gyre. 1993-94. (WG6 disbanded Nov. 94) 

Canadian Member, Working Group 9, Subarctic Pacific Monitoring, 1995-97 (WG9 disbanded Nov. 97). 

Canadian Member, Monitoring Task Team, 1998- . 

PICES-GLOBEC Chairman, CCCC-IP (Carrying Capacity and Climate Change Implementation Plan) 1998-2000 (3 year term). 

Chairman, CPR Monitoring Advisory Committee, 1999- .

2. North Pacific Anadromous Fish Commission, Canadian Member, Committee on Scientific Research and Statistics,  1993 - . Chair, NPAFC Archival Tag Working Group.  1998-

3. North Pacific Anadromous Fish Commission,  Chairman,  Statistical Yearbook Working Group.  1993 - 1996.
4.  INPATE,  Chairman, International North Pacific Archival Tag Evaluation Working Group.  1996- 
5.  ICES Study Group on Ocean Salmon Tagging Experiments with Data Logging Tags.   Canadian Member, February 1997 -
6. North Pacific Anadromous Fish Commission.   March 1995 - 1997.   Working Group on Salmon Stock Identification and Growth.  Canadian Member.
7. International North Pacific Fisheries Commission, Canadian Member to Salmon SubCommittee, 1990, 1991, & 1992. Advisor, Canadian Delegation to Salmon SubCommittee, 1988-1989.
8. Canada-USSR Joint Scientific and Industry Bilateral Meetings.  June, 1990. Yuzhno-Sakhalinsk, USSR.

9. United Nations Scientific Review Meeting of North Pacific High Seas Driftnet Fisheries.  June 11-14, 1991.  Canadian Member,  Squid and Salmonid Fishes Working Group.  Chairman,  Non-Salmonid Fishes and Marine Turtles Working Group.

10. Second Korea-Canada Symposium on Marine Environment and Marine Resources.  23-25 October, 1995.  Pusan, South Korea.     Canadian Member.
F.NATIONAL & REGIONAL COMMITTEES
1.  Pacific Stock Assessment Review Committee (PSARC).  Chairman, Groundfish Subcommittee, 1997 - 1999.  Member, PSARC Steering Committee, 1997- 1999.  Member, Fisheries Oceanography Working Group 1999 - .
2.  NSERC External Review Meeting, for joint DFO-NSERC GLOBEC-CANADA proposal, Montreal, Quebec.  Pacific Regional Representative.   May 23-24, 1996.

3.  Pacific Stock Assessment Review Committee (PSARC).  Chairman, Data and Systems Subcommittee, 1993 -1995 .  Member, PSARC Steering Committee, 1993- 1995.

4.  Pacific Biological Station, DFO.  Site Committee.  1995 - 

5.  Pacific Biological Station, DFO.  Research Vessel Committee.  1995 - 

6.  DFO Pacific Science Working Group, “Conservation Risks from Ocean Climate Changes”.  Member, 1995 - 

7.  Fraser River Task Force, Integrated Salmon Production and Management Plan Chairman,  Technical Working Group.  1993 - 1995.

8.  Cyclic Dominance Working Group, reporting to Fraser Task Force on scientific issues involving sockeye rebuilding.  Member, 1988-90.

9.  West Coast Vancouver Island & Georgia Strait Chinook Model Review Committee. Member, 1989.
F.EXTERNAL ACTIVITIES AND CONSULTANCIES

1.  Editorial Advisor.  Marine Ecology Progress Series.  Editorial Advisor in the area of mathematical and statistical modelling, and population dynamics.  (1991-93).

2.  Scientific Advisor and Consultant.  Oregon State Dept. of Fish and Wildlife, Clackamas, Oregon.  1990, 1991, 1992, & 1993.  Technical advice and interpretation on methods of analysis of Columbia River white sturgeon maturation, applying and adapting statistical and mathematical methods developed by myself for use on other fish species to white sturgeon population biology.

3.  Associate Editor.  Proceedings of the International Workshop on Future Salmon Research in the North Pacific Ocean, Shimizu, Japan.  Special Publication of the National Research Institute of Far Seas Fisheries No. 20. (1992).

4.  Senior Editor. “Assessment and Status of Pacific Rim Salmonid Stocks”. (With D. M. Eggers, K. Wakabayashi, and V. I. Karpenko (Editors), N. Pac. Anadr. Fish Comm. Bull. No. 1, 513 pp. (1998)

5.  Chairman,  INPATE, (International North Pacific Archival Tag Assessment Evaluation Working Group).  1996-
6.  Canadian Co-Principal Investigator.  IAI Proposal: Comparative studies of temperate aquatic ecosystems using Pacific salmon as an indicator of global change and changing land use: Boreal and Austral Salmon Collaborative Research Network. (BASCRN)
7.  Session Convenor. “Effects of Ocean Change on Salmon Survival”, 1999 Annual General Meeting of the American Fisheries Society, North Pacific International Chapter, Richmond B.C. 16 Feb, 1999.

8. Lecturer, Professional Development. Invited by the Alaska Department of Fish and Game to Present a two day series of lectures on the issue of current biological information on effects of climatic change on salmon production in the ocean, and the effects of oceanographic change on salmon (March 1999).  This seminar series was prepared for presentation to ca. 200 of Alaska’s professional state biologists.  (Joint with Prof. Tom Royer of Old Dominion University, a physical oceanographer)

9. Session Co-Chair. PICES Conference: "Beyond El Nino: A Conference on Pacific Climate Variability and Marine Ecosystem Impacts, from the Tropics to the Arctic". La Jolla, California. 23-26 March 2000.  
10. Session Convenor. “Beyond El Nino” Conference.  La Jolla, San Diego.  27 March 2000.

11. Session Co-ordinator. “Climate Change Impacts on British Columbia Salmon”.  Halifax, Nova Scotia.  2 May 2000.

12. Session Co-Convenor, PICES IX Conference: "Recent progress in zooplankton ecology study in PICES regions".   Hakodate, Japan.  October, 2000.

13.   Program Advisor, Alaska Salmonid Biodiversity Program, Trout Unlimited. 1999 – 
14. Organizing Committee. NPAFC/PICES International Workshop "Factors Affecting Production of Juvenile Salmon: Comparative Studies on Juvenile Salmon Ecology between the East and West North Pacific Ocean" Oct. 29, 2000 Tokyo, Japan. 
15. US-GLOBEC, NE Pacific Review Panel.  National Science Foundation-NOAA.  Washington D.C., 24-26 July, 2000

16.  Scientific Advisory Committee.  Second Symposium on Marine Conservation Biology, San Francisco State University, July 2000–.
17. Scientific Steering Committee.  Development of a Geolocation Data Storage Tag for Open Ocean Tracking of Atlantic Salmon.  Co-sponsored by Canadian Ocean Technology Fund & LOTEK Wireless Inc.

18. Census of Marine Life.  Organised Workshop “Use of Electronic Tags for Tracking Pacific Salmon”.  8-9 December, Vancouver, British Columbia.

19. Census of Marine Life.  Developed Planning Proposal “post–the Pacific Ocean Salmon Tracking Project”, at the Request of the Scientific Steering Committee for the Sloan Foundation's Census of Marine Life.  

20. Scientific Organizing Committee, NPAFC-NASCO-IBSFC joint meeting  on "Causes of Marine Mortality of Salmon in the North Pacific and North Atlantic Oceans and in the Baltic Sea".  Vancouver, 14-15 March 2002.

21. Organizing Committee. PICES X Annual General Meeting. Victoria, British Columbia. 
22. Co-Convenor.  PICES X Anniversary Symposium.  "Ten years of PICES science: Decadal-scale scientific progress and prognosis for a regime shift in scientific approach".  8 October, 2001.  Victoria, British Columbia.
23.   Session Convenor.  X

24.   Session Convenor.  American Society for Limnology and Oceanography annual meeting.

G. PEER REVIEWED JOURNAL ARTICLES
1. Welch, D.W. 1986. Identifying the Stock-Recruitment Relationship for Age-Structured Populations Using Time-Invariant Matched Linear Filters. Can. J. Fish. Aquat. Sci. 43(1):108-123. 

2. Welch, D.W. 1987. Frequency-domain Filtering of Age-Structured Population Data. Can. J. Fish. Aquat. Sci. 44(3): 605-618.  Erratum: Can. J. Fish. Aquat. Sci. 45:383  (1988).

3. Welch, D.W. 1987. Use and Precision of Age-structure Based Filtering Theory. Can. J. Fish. Aquat. Sci. 44(3): 692-694.

4. Welch, D.W. 1987. Influence of Three Life History Strategies on the Information Content of Stock-Recruitment Data. Can. J. Fish. Aquat. Sci. 44(7):1375-1379.

5. Noakes, D.J., D.W. Welch, and M. Stocker. 1987. A Time Series Approach to Stock-Recruitment Analysis: Transfer Function Noise Modelling. Natural Resource Modeling 2(2):213-233.

6. Welch, D.W. and R.P. Foucher. 1988. A Maximum Likelihood Methodology for Estimating Length-at-Maturity with Application to Pacific Cod (Gadus macrocephalus) Population Dynamics. Can. J. Fish. Aquat. Sci. 45(2): 333-343.

7. Noakes, D.J., D.W. Welch, M. Henderson, and E. Mansfield. 1990. A Comparison of Preseason Forecasting Methods for Two British Columbia Sockeye Salmon Stocks. N. American J. Fisheries Management. 10(1): 46-57. 

8. Welch, D.W. and G.A. McFarlane. 1990.  Quantifying the Growth of Female Pacific Hake (Merluccius productus): An Example of Measuring Uncertainty and Bias in Non-linear Parameter Estimation.  Can. J. Fish. Aquat. Sci. 47(4): 672-681.

9. Welch, D.W. and D.J. Noakes. 1990. Cyclic Dominance and Optimal Escapement of Adams River Sockeye (Oncorhynchus nerka). Can. J. Fish. Aquat. Sci. 47(4): 838-849.

10. Welch, D.W. and D.J. Noakes. 1991. Optimal Harvest Rate Policies for Rebuilding the Adams River Sockeye, Oncorhynchus nerka. Can. J. Fish. Aquat. Sci. 48(4): 526-535.

11. Welch, D.W., L. Margolis, M.A. Henderson, and S. McKinnell.  1991.  Evidence for Attacks by the Bathypelagic Fish Anotopterus pharao (Myctophiformes) on Pacific Salmon (Oncorhynchus spp.).  Can. J. Fish. Aquat. Sci. 48:2403-2407.

12. Welch, D.W. and J.F.T. Morris.  1993.  Age and Growth of Flying Squid (Ommastrephes bartrami). p. 183-190 in:  International North Pacific Fisheries Commission Bull. No. 53. Symposium on Biology, Distribution and Stock Assessment of Species Caught in the High Seas Driftnet Fisheries in the North Pacific Ocean.  (II)  Oceanography - Biology - Ecology (All Species).

13. Welch, D.W. and Y. Ishida. 1993. On the statistical distribution of salmon in the sea: Application of the negative binomial distribution, and the influence of sampling effort.  Can. J. Fish. Aquat. Sci.  50(5):1029-1038

14. Welch, D.W., and T.R. Parsons. 1993. (13C – (15N anomalies as indicators of relative trophic position for Pacific salmon (Oncorhynchus spp.).  Fish Oceanogr. 2:11-23.

15. Welch, D.W.  1993.  Phytoplankton Productivity?  Nature 362:795-796

16. Ishida, Y., D.W. Welch, and M. Ogura.  1995.  Potential influence of North Pacific sea-surface temperatures on increased production of chum salmon (Oncorhynchus keta) from Japan.   p.  271-275. In R.J. Beamish [ed.]  Climate Change and Northern Fish Populations.  Can. Spec. Publ. Fish. Aquat. Sci.  No. 121.

17. Welch, D.W., A.I. Chigirinsky, and Y. Ishida.  1995. Upper Thermal Limits on the Oceanic  Distribution of Pacific Salmon (Oncorhynchus spp.) in the Spring.  Can. J. Fish. Aquat. Sci.  52(3):489-503

18. Welch, D.W.  1995.  First record of offshore spawning for the Black Rockfish, Sebastes melanops.  Can.  Field Nat.  109(4):477-479.

19.  Everett, J.T., E.  Okemwa, H.A. Regier, J.P. Troadec, A.  Krovnin, and D. Lluch-Belda, (Lead authors, plus 26 co-authors including D.W. Welch).  1996.  Fisheries.  In: Climate Change 1995: Impacts, Adaptations and Mitigation of Climate Change: Scientific-Technical Analyses.  Contribution of Working Group II to the Second Assessment Report of the Intergovernmental Panel on Climate Change. [Watson, R.T., M.C. Zinyowera, and R.H. Moss (eds.)].  Cambridge University Press, Cambridge and New York, 880 p.

20. Welch, D.W., and J.N. Till.  1996.  First record of a chum salmon (Oncorhynchus keta) from the Thompson River: Adams river spawning grounds, British Columbia.  Can. Field Nat.  110(2):332-334.

21. Bigler, B.S., D.W. Welch, and J.H. Helle.  1996. A review of size trends among North Pacific salmon (Oncorhynchus spp.). Can. J. Fish. Aquat. Sci.  53:455-465.

22.  Welch, D.W.  1997.  Anatomical differences in the gut structure of Pacific salmon (Oncorhynchus): Evidence for oceanic limits to salmon production?  Can.  J.  Zoology 75(6):936-942.

23. Welch, D.W.  1997.  Obituary-- Leo Margolis, O.C., Ph.D., F.R.S.C.  Can.  J.  Fisheries and Aquatic Sciences. 54:1682-1684

24. Welch, D.W.,  Y. Ishida, and K. Nagasawa.  1998.  Thermal Limits and Ocean Migrations of Sockeye Salmon (Oncorhynchus nerka): Long‑Term Consequences of Global Warming.  Can. J. Fish. Aquat. Sci. 55:937-948. (For a commentary on this paper, see Science  280:1349, 29 May 1998 issue).
25. Welch, D.W.,  Y. Ishida, K. Nagasawa, and J.P. Eveson.  1998. Thermal Limits On The Ocean Distribution Of Steelhead Trout (Oncorhynchus mykiss). In: D.W. Welch, D.M. Eggers, K. Wakabayashi, and V.I. Karpenko (Editors), “Assessment and Status of Pacific Rim Salmonid Stocks”.  N. Pac. Anadr. Fish Comm. Bull. No. 1:396-404. 

26.  S.M.  Bower, J.  Blackbourn, G.R. Meyer, and  D.W. Welch.  (1999).  Effect of Perkinsus qugwadi on various species and strains of scallops.  Diseases of Aquatic Organisms. 36:143-151

27.  Welch, D.W., and J.P. Eveson. 1999.  An assessment of the geoposition accuracy of data storage (archival) tags using light. Can. J. Fish. Aquat. Sci. 56(7):1317-1327
28.  Welch, D.W.  1999. New Developments in Ocean Salmon Research.  EEZ Technology 4:203-210.

29. Smith, B.D., B.R. Ward, and D.W.Welch.  2000. Trends in wild adult steelhead (Oncorhynchus mykiss) abundance in British Columbia as indexed by angler success. Can. J. Fish. Aquat. Sci. 57:255-270

30.  Welch, D.W.,  B.R. Ward, B.D. Smith, and J.P. Eveson.  2000. Temporal and Spatial Responses of British Columbia Steelhead (Oncorhynchus mykiss) Populations to Ocean Climate Shifts.  Fisheries Oceanography 9(1):17-32.
31. Eveson, J.P.,  and D.W. Welch.. 2000. "Evaluation of techniques for attaching archival tags to Salmon: Influence on growth and survival".  Fish Telemetry: Proceedings of the 3rd Conference on Fish Telemetry in Europe (Edited by A. Moore and I. Russell).  p. 29-35.
32. Bugaev, V. F., D.W. Welch, M. M. Selifonov, L. E. Grachev, and J.P. Eveson.  (2001) Influence of the Marine Abundance of Pink (Oncorhynchus gorbuscha) and Sockeye Salmon (O. nerka) on Growth of Ozernaya River Sockeye.  Fisheries Oceanography.  10(1):26-32.

33.  Welch, D.W., and P.M. Pankhurst.  (2001). Visual morphology and feeding behaviour of the daggertooth (Anotopterus nikparini).  J. Fish Biology 58(5):1427-1437.

34.  Welch, D.W. (2001). Fisheries: Pacific Coast Salmon. In: "The Encyclopaedia of Global Environmental Change", John Wiley & Sons, Chichester. Vol. 3, P. xxx
35.  Welch, D.W. and J.P. Eveson.  (2001). Recent Progress in Estimating Geoposition using Daylight.  In: Electronic Tagging and Tracking In Marine Fisheries” In: Methods and Technologies in Fish Biology and Fisheries, Vol 1. J. Sibert and J. Nielsen (eds.) Kluwer Academic Press, Dordrecht, The Netherlands. p. 369-384.
36. Musyl, M.K.  R.W. Brill, D.S. Curran, J.S. Gunn, J.R. Hartog, R.D. Hill, D.W. Welch, J.P. Eveson, C.H. Boggs, and R.E. Brainard (2001).  Ability of archival tags, submerged at varying depths on a stationary mooring line in the Pacific Ocean, to provide estimates of geographical position based on light intensity. In: Methods and Technologies in Fish Biology and Fisheries, Vol 1. J. Sibert and J. Nielsen (eds.) Kluwer Academic Press, Dordrecht, The Netherlands. p. 343-367.

37. Whitney, F.A. and Welch, D.W.  (In Press)  Impact of the 1997-8 El Niño and 1999 La Niña on nutrient supply in the Gulf of Alaska.   Prog. Oceanogr.

38. McKinnell, S.M., C.C. Wood, D.T. Rutherford, K.D. Hyatt, and D.W. Welch.  (2001).  The demise of Owikeno Lake sockeye salmon.  N. American J. Fish. Manage. 21:774–791.

39. Kim, S., Kang, S., Welch, D.W., Helle, J., Nagasawa, K.  (In Press) Stable Isotope Evidence for Stock Separation and Environmental Characteristics in Chum Salmon Ocean Habitats.  Fisheries Oceanography 
40.  Welch, D.W., Batten, S.D., and Ward, B.R.  (submitted) “Growth, Survival, and Rates of Tag Retention for Surgically Implanted Acoustic Tags in Steelhead Trout (O. mykiss)”. Trans. Am. Fish. Soc.

41.  Welch, D.W.  (Submitted).  Global Warming & Contemporary Fisheries Management.  Fisheries.

42.  Welch, D.W.,  J.P. Eveson, and R.I. Perry (Submitted).  Patterns of Coherence in Marine Growth of British Columbia Sockeye Salmon (O. nerka). Can J Fish Aquat Sci.
43.  Welch, D.W., and P.H. Ostrom. (in prep).  Influence of Lipid Level on (13C and (15N Values in Food Web Studies.  Marine Ecology Progress Series xx:0000-0000.

44.  D.W. Welch, J.P. Eveson, M. Trudel, Y. Ishida, K. Nagasawa (In Prep).  A Comparison of Projected Climate Change Scenarios on Ocean Distributions of Pacific Salmon. 

45.  Trudel, M., Welch, D.W., Brodeur, R.D., Tadokoro, K., Fukuwaka, M., and Sugimoto, T. A bioenergetic analysis of the thermal limits of sockeye salmon (Oncorhynchus nerka). In preparation for Fisheries Oceanography.

46.  Beamish, R.J., Pearsall, I.A., Welch, D.W., and Levings, C.D. (In prep) “Studies of the life history of Pacific salmon in their first marine year off Canada’s Pacific coast”. NPAFC Bulletin No 2. In prep.

H
SECONDARY PUBLICATIONS
1. Welch, D.W. and R.P. Foucher. 1986. Analysis of Natural Population Regulation in Hecate Strait Pacific Cod. p. 49-50. in: Tyler, A.V. (ed.) Hecate Strait Project: Results of the first two years of multispecies fisheries research. Can Tech. Rept. Fish. Aquat. Sci. 1470: 50 pp.
2. Foucher, R.P. and D.W. Welch. 1987. Port Sample and Research Cruise Maturity-at-Length data collected for Female Pacific cod (Gadus macrocephalus) from Hecate Strait, 1960-87. Can. Data Rept. Fish. Aquat. Sci. No. 652: 19 pp.
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I.
OCEANOGRAPHIC & SEA-GOING EXPERIENCE
May 17-23, 1978.

Oceanographic surveys, css Dawson. Scotian Shelf & Browns 

Feb  8-14, 1978.

Bank, Nova Scotia. Standard CTD & chemical oceanographic 

Dec 10-17, 1977

survey techniques.

Oct 10-17, 1977

June 10-21, 1985.  
Groundfish survey, r/v. G.B. Reed. Queen Charlotte Islands and Hecate Strait, British Columbia.

4 June - 6 July, 1988. Canadian Observer; Joint Canada-Japan High Seas Salmon Research, f/v Kanki Maru No.3, S.W. of the Aleutian Archipelago.

25 April - 16 May, 1990. Chief scientist; Joint USSR-Canada High Seas Salmon Research, r/v tinro, Eastern North Pacific.

27 February - 23 March, 1992. Chief scientist; High Seas Salmon Research cruise to the Eastern North Pacific Ocean, r/v W.E. Ricker Cruise designed to determine distribution and abundance of Pacific salmonids in the Subarctic Domain, and their relationship to physical oceanographic features and biological factors, including diet and ration size.  Extensive CTD sampling, collection of Pacific salmon using gill nets and mid-water trawls, sampling for ration size and composition of stomach contents; collection of scale, muscle, and organ samples for stock identification using electrophoretic techniques, scale pattern analysis, isotopic analyses, and energy budgets.  This cruise was the first of nine cruises I organized in 1992 to examine the factors controlling the oceanic distribution of Pacific salmon.

25 November - 24 December, 1992. Co-Chief Scientist; Japanese-Canadian Trans-Pacific Winter Research Cruise, r/v kaiyo maru.  This cruise was the final cruise of 9 Japanese & Canadian research cruises I organized to examine the physical and biological factors determining the southern limit to the distribution of Pacific salmon in 1992.

23 March - 11 April, 1995.  Chief Scientist;  High Seas Salmon Research cruise to the Eastern North Pacific Ocean,  F/V  Anita J.  Cruise was designed to test a new rope trawl for sampling salmon on the high seas, and to further study the distribution and abundance of Pacific salmonids in the Subarctic Domain in Spring.  Extensive CTD sampling, collection of Pacific salmon using mid-water trawls, sampling for ration size and composition of stomach contents; collection of muscle and organ samples for bioenergetic studies.

27 September - 12 October, 1995.  Chief Scientist;  High Seas Salmon Research cruise to the Eastern North Pacific Ocean, CCGS W.E. Ricker.  This was one of two simultaneous research cruises I coordinated with U.S. scientists to compare the performance of the rope trawl developed by my program for sampling salmon on the high seas, and the Bernard-Sigmund beam trawl, and to begin a study on the coastal and offshore migration strategies of juvenile salmon in the fall. 

10 March - 7 April, 1997.  Chief Scientist;  High Seas Salmon Research cruise to the Eastern North Pacific Ocean, CCGS W.E. Ricker.  This fisheries and oceanographic survey was conducted to establish the offshore migratory pathways of juvenile Pacific salmon, and involved coastal and offshore pelagic sampling with the hexagonal mesh surface rope trawl.  Concurrent CTD, ADCP, and nutrient analyses were conducted to measure the intensity of the Alaska Coastal Current in spring, and the extent of potentially nutrient depleted waters in the Gulf of Alaska.

27 May -  10 June, 1998.  Chief Scientist;  Coastal Salmon Research cruise, CCGS W.E. Ricker.  This fisheries and oceanographic survey was conducted to begin establishing the cause of the decline in marine survival of salmon in southern regions of the province. Concurrent CTD, ADCP, and nutrient analyses were conducted to measure the intensity of the Alaska Coastal Current in spring, and the extent of potentially nutrient depleted waters in the Gulf of Alaska.  The survey extended from Vancouver Island to Baranof Island, SE Alaska.

24 August - 7 September, 1998. Chief Scientist;  Coastal Salmon Research cruise, CCGS W.E. Ricker.  This fisheries and oceanographic survey was conducted to begin establishing the cause of the decline in marine survival of salmon in southern regions of the province. Concurrent CTD, ADCP, and nutrient analyses were conducted to measure the intensity of the Alaska Coastal Current in spring, and the extent of potentially nutrient depleted waters in the Gulf of Alaska.  The survey extended from Vancouver Island to Baranof Island, SE Alaska.

17 - 30 May, 1999. Chief Scientist;  Coastal Salmon Research cruise, CCGS W.E. Ricker.  This fisheries and oceanographic survey was conducted to begin establishing the cause of the decline in marine survival of salmon in southern regions of the province. Concurrent CTD, ADCP, and nutrient analyses were conducted to measure the intensity of the Alaska Coastal Current in spring, and the extent of potentially nutrient depleted waters in the Gulf of Alaska.  The survey extended from Vancouver Island to Baranof Island, SE Alaska.

J.
TRAINING COURSES
Advanced Training, S-Plus Statistical Programming and Data Analysis Language.  Statistical Sciences Inc., Seattle, Washington.  April 22-24, 1992.  Instruction in advanced techniques for the use of the S-Plus programming language for high level statistical programming, exploratory data analysis, and graphical analysis.  Training was conducted on a HP 720 workstation running UNIX v. 8.07 and the MOTIF X-Windows protocol.

Dept. of Fisheries and Oceans, Staff Relations Training for Managers.  Management Rights & Limitations; The Discipline Process; The Grievance Process; Interpretation of Collective Agreements; The Canada Labour Code & Work Place Health & Safety. Nov. 16-18, 1993.

Advanced Training, Statistical Models in S-Plus.  Statistical Sciences Inc., Nanaimo, B.C. May 1-3, 1994.  Instruction in advanced statistical modelling techniques for Linear Models, ANOVA, Generalized Linear Models (GLIM), Generalized Additive Models (GAM), Localized Regression Models (Loess), Tree-Based Models, and Non-Linear Models.

Media Relations Workshop.  Coyote Communications Corporation.  November 28, 1995.  One day workshop involving on-camera interviews and sessions on dealing with the media; What the media needs, differences between print, radio, and television media; strategies for dealing with the media.

Marine Emergency Duties – A1 Training Course.  Certificate No. 4380/99.  A total of 19½ hours of instruction in basic marine safety issues, covering fire suppression techniques and equipment, use of survival suits, life jackets, and life rafts, plus elementary medical issues resulting from sinkings at sea, and methods of helicopter and ship recovery of survivors. 23-25 Feb. 1999.  

Modern Safety Management for Managers and Supervisors.  (March 22-25, 1999).  Modern techniques for managing and planning for safety in the workplace; legal responsibilities of the employer; strategies for establishing and maintaining safety in the work environment; methods of dealing with subordinates to promote safe working practices.
K.
EXTRAMURAL ACTIVITIES
Nanaimo Japanese Language School.  Principal, 1993–2000.  Teacher: Advanced Japanese (1994-95); Intermediate Japanese (1995); Advanced Japanese (1996); Intermediate Japanese (1998-2000).

Departure Bay Boy Scouts.  Vice-Chairman, 1990-1996.

