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Preface 
 

 This Bulletin is a compilation of papers presented 
at an International Symposium on Recent Changes in 
Ocean Production of Pacific Salmon, held in Juneau, 
Alaska, U.S.A., November 1-2, 1999, under the 
auspices of the North Pacific Anadromous Fish 
Commission.  The symposium was the second held by 
the Commission and was hosted by the government of 
the United States of America. 
 The symposium steering and editorial committee 
comprised of scientists from the Parties was appointed 
by the Committee on Scientific Research and Statistics. 
 The Steering and Editorial Committee members were: 
 
Jack Helle (Chairman) 

Auke Bay Laboratory, Alaska Fisheries Science Center, 
National Marine Fisheries Service, Juneau, Alaska, United 
States of America 

 
Yukimasa Ishida 

Hokkaido National Fisheries Research Institute, Fisheries 
Agency of Japan 
Kushiro, Hokkaido, Japan 

 
Donald Noakes 

Pacific Biological Station, 
Department of Fisheries and Oceans of Canada 
Nanaimo, British Columbia, Canada 

 
Vladimir Radchenko 

Pacific Scientific Research Fisheries Center 
State Committee of Fisheries of the Russian Federation 
Vladivostok, Russia. 

 
 Local arrangements for the symposium were 
facilitated by a local organizing committee led by Hal 
Geiger of the Alaska Department of Fish and Game and 
Steve Ignell of the Auke Bay Laboratory and assisted 
by Debbie Hart and Paula Johnson from these 
organizations. Symposium participants were taken on a 
tour of the spawning grounds of the fall chum salmon 
on the Chilkat River near Haines by ferry and bus.  
These spawning grounds are well-known as a gathering 
place for thousands of bald eagles and a wide area for 
the last salmon feast of the season. 
 The symposium Recent Changes in Ocean 
Production of Pacific Salmon, attracted an audience of 
approximately 80 people in addition to the presenters of 
the oral and poster presentations.  Two Keynote 
addresses at the Symposium presented perspectives on 
climate change: 1) Dr. E.N. (Joe Friday, Jr. (Director, 
Board on Atmospheric Sciences in Climate, National 
Academy of Sciences, U.S.A.) discussed the outlook 
for natural resources in the future in terms of climate 
variability and climate change, and 2) Dr. Bruce P. 
Finney (University of Alaska Fairbanks) presented a 
retrospective look at climate variability and salmon 
production in Alaska during the past 100 years. 

 The symposium presentations addressed four major 
Topics: 1) Physical and Biological Factors Affecting 
Ocean Production of Pacific Salmon, 2) Detection of 
Trends, Patterns, and Changes in Historical Salmon and 
Environmental Data, 30 Forecasts and Models of 
Pacific Salmon Dynamics, and 4) New Research 
Methods and Techniques in Ocean Salmon Research.  
Both oral and poster presentations summarized research 
results in these four Topics. 
 In summary the following key research issues have 
been identified at the 1999 NPAFC Symposium:  ocean 
regime changes, hatchery and wild salmon interactions, 
archival tags, stock identification, bycatch, feeding 
behavior of salmon in coastal areas and offshore, 
coastal habitat degradation, and carrying capacity for 
juvenile and adult salmon in the marine environment.  
These key issues should be incorporated into the new 
NPAFC Science Plan to promote scientific activities 
within the NPAFC member nations. 
 Research papers were presented and submitted at 
the symposium by scientists of the Parties – Canada, 
Japan, Russia, and the United States of America.  All 
papers were peer-reviewed and revised by the authors 
before final review and acceptance for publication by 
the Editorial Committee.  A professional editor, Dr. 
Philip Symons, facilitated the review and revision 
process with the authors. 
 The staff of the North Pacific Anadromous Fish 
Commission needs special recognition in all aspects of 
management of this symposium, from the planning to 
the production of the final publication of the 
proceedings.  One of the things that make the staff of 
the North Pacific Anadromous Fish Commission unique 
is their ability to organize and facilitate oral and written 
presentations at meetings and symposia in three 
different languages – English, Japanese, and Russian.  
In addition, they provide people at meetings that 
fluently translate scientific talks into clearly understood 
translations in your language.  I know I speak for the 
Steering and Editorial Committee members and all the 
scientists and other participants in the symposium when 
I congratulate and thank all the staff members for their 
consistently superb work, done cheerfully under 
sometimes stressful time constraints: Vladimir 
Fedorenko, Hiroko Omori, Wakako Morris,  
and Denise McGrann-Pavlovic.  We also thank our 
interpreters, Ms. Kondo-Blum and Ms. Safarova-
Downey for their outstanding contributions to the 
Symposium. 
 

Jack Helle 
 Chairman 

 Editorial Committee 



NPAFC Bulletin No.2 

 

 
v 

 

Table of Contents 
 
 

Preface ......................................................................................................................................................................i 
 

Table of Contents............................................................................................................................................iii 
 
 

I. Opening Remarks.....................................................................................................................................vii 
 

II. TOPIC 1 
  Physical and biological factors affecting ocean production of Pacific salmon 
 

Synthesis and review of US research on the physical and biological factors affecting ocean 
production of salmon 

 Katherine W. Myers, Robert V. Walker, H. Richard Carlson, and John H. Helle .......................................1 
 

Recent changes in the pelagic nekton community off Oregon and Washington in relation to 
some physical oceanographic conditions 

 Robert L. Emmett and Richard D. Brodeur ...............................................................................................11 
 

Winter zooplankton biomass in the subarctic North Pacific, with a discussion on the overwintering 
survival strategy of Pacific salmon (Oncorhynchus spp.) 

 Kazuya Nagasawa......................................................................................................................................21 
 

Movements, food and predators of juvenile chum salmon (Oncorhynchus keta) entering the 
coastal Sea of Japan off northern Hokkaido in warm and cool years 

 Hiroshi Kawamura, Satoshi Kudo, Mahito Miyamoto, Mistuhiro Nagata, 
and Kazuo Hirano ......................................................................................................................................33 

 
Variation in summer distribution of the prey of Pacific salmon (Oncorhynchus spp.) in the offshore Gulf of 

Alaska in relation to oceanographic conditions, 1994-98 
 Kerim Y. Aydin, Katherine W. Myers, and Robert V. Walker..................................................................43 

 
Feeding ecology of sockeye and pink salmon in the Gulf of Alaska 
 Masahide Kaeriyama, Megumi Nakamura, Mami Yamaguchi, Hiroshi Ueda, Gen Anma, 

Shogo Takagi, Kerim Y. Aydin, Robert V. Walker, and Katherine W. Myers..........................................55 
 

Diet comparisions indicate a competitive interaction between ocean age-0 chum and coho salmon 
Jacquelynne R. King and Richard J. Beamish ...........................................................................................65 

 
Density-dependence of chum salmon in coastal waters of the Japan Sea 
 Masa-aki Fukuwaka and Toshiya Suzuki ..................................................................................................75 

 
Tissue degeneration in chum salmon and carrying capacity of the North Pacific Ocean 
 Natalia Klovatch ........................................................................................................................................83 
 
Food habits of juvenile salmon in the Gulf of Alaska July-August 1996 

Mary E. Auburn and Steve E. Ignell ..........................................................................................................89 
 
 

Diel catches and food habits of sockeye, pink, and chum salmon in the central Bering Sea in summer 
 Nancy D. Davis, Kerim Y. Aydin, and Yukimasa Ishida ..........................................................................99 

 



NPAFC Bulletin No.2 

 

 
vi 

Seasonal habitat use and early marine ecology of juvenile Pacific salmon in Southeastern Alaska 
Joseph A. Orsi, Molly V. Sturdevant, James M. Murphy, Donald G. Mortensen, 
and Bruce L. Wing...................................................................................................................................111 
 

 
Feeding and energy characteristics of juvenile pink salmon during fall marine migrations 

V.G. Yerokhin and V.I. Shershneva ........................................................................................................123 
 

Size of sockeye salmon smolts and freshwater age of adults in Azabachye Lake (Kamchatka 
River Basin) 

 V.F. Bugayev ...........................................................................................................................................131 
 

Time of annulus formation on scales of chum salmon in the North Pacific Ocean in 1998 and 1999 
Ellen C. Martinson and John H. Helle .....................................................................................................137 

 
 

III. TOPIC 2 
  Detection of trends, patterns, and changes in historical salmon and environmental data 
 

Present state of Asian coho salmon (Oncorhynchus kisutch) stocks 
 V.I. Radchenko and I.I. Glebov ...............................................................................................................145 

 
Changing the balance: interactions between hatchery and wild Pacific coho salmon in the presence 

of regime shifts 
 Donald J. Noakes, Richard J. Beamish, Rusty Sweeting, and Jackie King..............................................155 

 
Density interactions between pink salmon (Oncorhynchus gorbuscha) and chum salmon (O. keta) and 

their possible effects on distribution and growth in the North Pacific Ocean and Bering Sea 
 Tomonori Azumaya and Yukimasa Ishida...............................................................................................165 

 
Long-term changes in the biolgocial parameters of chum salmon of the Okhotsk Sea 
 V.V. Volobuev.........................................................................................................................................175 

 
Factors influencing abundance of sockeye salmon (Oncorhynchus nerka) from the  

Ozernaya River, Southwest Kamchatka 
 V.F. Bugayev and V.A. Dubynin.............................................................................................................181 

 
Review of ocean salmon research by Japan from 1991 to 1998 
 Yukimasa Ishida, Yasuhiro Ueno, Kazuya Nagasawa, and Akihiro Shiomoto........................................191 
 
Long-term changes in the climate and ocean environment in the Okhotsk Sea and western North Pacific 

and abundance and body weight of East Sakhalin pink salmon 
 Kazuya Nagasawa....................................................................................................................................203 

 
Identification of pink salmon (Oncorhynchus gorbuscha) runs in the ocean off the Kuril Islands, Russia 
 A. Shubin and S. Kovalenko....................................................................................................................213 

 
Ocean distribution of Columbia River Upriver Bright Fall chinook salmon stocks 

James G. Norris, Saang-Yoon Hyun, and James J. Anderson..................................................................221 
 
 

IV. TOPIC 3 
  Forecasts and models of Pacific salmon dynamics 
 

Ocean growth of sockeye salmon from the Kvichak River, Bristol Bay based on scale analysis 



NPAFC Bulletin No.2 

 

 
vii 

 Alexey G. Isakov, Ole A. Mathisen, Steve E. Ignell, and Terrance J. Quinn II.......................................233 
 

Recent reduction in chum salmon (Oncorhynchus keta) growth and its consequences for reproduction 
 A.M. Kaev ...............................................................................................................................................247 
 
Wild and hatchery production and recruitment of autumn chum salmon (Oncorhynchus keta 

Walbum) in the Tym River, Sakhalin, 1960-1998 
 A. Kovtun ................................................................................................................................................255 

 
 

V. TOPIC 4 
  New research methods and techniques in ocean salmon research 
 

Application of microsatellite DNA variation to estimation of stock composition and escapement 
of Skeena River sockeye salmon (Oncorhynchus nerka) 

 Terry D. Beacham, Chris C. Wood, Ruth E. Withler, Khai D. Le ...........................................................263 
 

Early summer movements of tagged pink salmon off southwester Sakhalin Island, 1995-1998 
 I.M. Ivanova.............................................................................................................................................277 

 
Geographic origin of high-seas chum salmon determined by genetic and thermal otolith markers 
 Shigehiko Urawa, Morihiko Kawana, Gen Anma, Yoshihiko Kamei, Takayuki Shoji 

Masa-aki Fukuwaka, Kristen M. Munk, Katherine W. Myers, and Edward V. Farley, Jr. ......................283 
 

The use of thermal otolith marks to determine stock-specific ocean distribution and migration patterns 
of Alaskn pink and chum salmon in the North Pacific Ocean 1996-1999 
H. Richard Carlson, Edward V. Farley, Jr., and Katherine W. Myers .....................................................291 

 
Using temperatures from data storage tags in bioenergetic models of high-seas salmon growth 

Robert V. Walker, Katherine W. Myers, Nancy D. Davis, Kerim Y. Aydin 
and Kevin D. Friedland............................................................................................................................301 

 
Genetic stock identification of sockeye salmon captured in the coastal waters of Unalaska Island during 

April/May and August 1998 
Charles M. Guthrie III, Edward V. Farley, Jr., Noele M.L. Weemes, 
and Ellen C. Martinson ............................................................................................................................309 

 
Spatial variations in early marine growth and condition of thermally marked juvenile pink and 

chum salmon in the coastal waters of the Gulf of Alaska 
Edward V. Farley, Jr. and H. Richard Carlson.........................................................................................317 

 
Using the coordinates of some character points of scales for differentiation of Pacific salmon Stocks 

O.M. Zaporozhets and G.V. Zaporozhets ................................................................................................325 
 

Back-calculated fish lengths, percentages of scale growth, and scale measurements for two scale 
measurement methods used in studies of salmon growth 

 Ellen C. Martinson, Michele M. Masuda, and John H. Helle ..................................................................331 
 
 
 
 

Digitized scale and otolith microstructures as correlates of juvenile pink salmon size 
Dean L. Courtney, Donald G. Mortensen, and Joseph A. Orsi ................................................................337 
 

Variations in muscle lipid content of high-seas chum and pink salmon in winter 
 Tetsuichi Nomura, Shigehiko Urawa, and Yasuhiro Ueno ......................................................................347 



NPAFC Bulletin No.2 

 

 
viii 

 
Manipulating the timing of a chum salmon (Oncorhynchus keta) runs using preserved sperm 

Hiroyasu Sato, Akifumi Amagaya, Minoru Ube, Nobukazu Ono, and Hyuma Kudo .............................353 
 
 

VI. Closing Remarks .................................................................................................................................359 
 

 
 
















































































































































































































































































































































































































































































































































































































































































































































	Tbl_Cnt-Bull2.pdf
	II. Topic 1
	III. Topic 2
	IV. Topic 3
	V. Topic 4

	COVER_BL2(b).pdf
	Don Noakes and Vladimir Radchenko
	Don Noakes and Vladimir Radchenko
	Consulting Editor: Philip Symons


	Suite 502, 889 West Pender Street Fax: (604) 775-5577
	Vancouver, B.C., V6C 3B2 E-mail: secretariat@npafc.org
	Canada Web site: http://www.npafc.org





