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Tsukuba - 18" October, 2000 (Wednesday)

NORTH PACIFIC CO, DATA SYNTHESIS SYMPOSIUM (09:00 - 17:30) - Part 1 (W7)
Co-Convenors: Andrew Dickson, Richard A. Feely (U.S.A.), Kob Harada & Yukihiro Nojiri (Japan)

(Papers to be presented over 2 days.)

Ocean time series

Nickolas R. Bates, C.A. Carlson, D.A. Hansell, R.J. Johnson, A.F. Michaels, D.K. Steinberg and
A.H. Knap. Physical and biogeochemical variability of the marine carbon cycle in the
subtropical gyre of the North Atlantic Ocean. (W7-389)

John E. Dore. Carbon cycle observations at the Hawaii Ocean Time-series Station ALOHA.
(W7-363)

Yukihiro Nojiri, K. Imai, N. Tsurushima, T. Saino and S. Watanabe. Biogeochemical Study at
Ocean Time Series Station KNOT (44°N, 155°E) - results of 1998-2000 survey. (W7-375)

Basin scale studies
Richard A. Feely, C.L. Sabine, M.F.Lamb, R. Wanninkhof, R.M. Key, G.C. Johnson, E.]J. Millero,
K. Lee, T.-H. Peng, T. Ono, Y. Watanabe and C.S. Wong. Synthesis of Pacific Ocean DIC
and TAlk Survey Data. (W7-364)
Christopher L. Sabine. Carbon distributions in the Indian Ocean. (W7-378)
N. Metzl. Past, present and future CO, data in the Southern Ocean. (W7-371)

Overview of the poster session

Tsukuba - 19* October, 2000 (Thursday)

NORTH PACIFIC CO, DATA SYNTHESIS SYMPOSIUM (09:00 - 17:30) - Part 2 (W?7)
Co-Convenors: Andrew Dickson, Richard A. Feely (U.S.A.), Kob Harada & Yukihiro Nojiri (Japan)
(Papers to be presented over 2 days.)

Data synthesis

Kitack Lee, R. Wanninkhof, T. Takahashi, S. Doney, and R.A. Feely. Interannual variability in
global net oceanic CO, uptake from 1982-1998. (W7-140)

Paulette P. Murphy, Y. Nojiri, D.E. Harrison and C.S. Wong. Ocean carbon uptake in the
North Pacific: First steps in designing a sampling strategy. (W7-373)

Masao Ishii, T. Tokieda, S. Saito, H.Y. Inoue, T. Kawano, K. Matsumoto, H. Okano and I.
Asanuma. Net community production in the central and western equatorial Pacific evaluated
from the distributions in the oceanic CO, system. (W7-370)

Data integration

Ludger Mintrop, A. Kortzinger, ]. Meincke and D.W.R. Wallace. The Atlantic Ocean CO,
survey and CARINA. (W7-372)

Sachiko Oguma, K. Goto, M. Ishii, T. Miyake, A. Murata, Y. Nojiri, T. Ono, T. Saino, F.
Shimano, T. Suzuki, Y. Tsurushima, S. Watanabe and Y.W. Watanabe. Inventory for
Japanese Chemicaloceanographic Data (IJCD). (W7-376)

Jive Zeng, Y. Nojiri and Y. Fujinuma. An introduction to an oceanic CO, database for the
North Pacific. (W7-384)

Carbon cycle modeling
Fei Chai, M. Jiang, R.T. Barber, R.C. Dugdale, T.-H. Peng and Y. Chao. Modeling carbon cycle
in the Pacific Ocean. (W7-361)
Yongfu Xu, F. Nishibori, S. Aoki and K. Harada. Sensitivity of anthropogenic CO, uptake to
parameterizations of mesoscale tracer transports in a 3-D model of the North Pacific. (W7-382)
Kenneth L. Denman, S. Haigh and W. Hsiech. Will we have sufficient data to evaluate the
performance of coupled 3-dimensional biogeochemical ocean basin models? (W7-390)
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Masahiko Fujii, Y. Nojiri, Y. Yamanaka and M.]. Kishi. Application of one-dimensional
ecosystem model to time series station KNOT observation. (W7-365)

IFEP PLANNING WORKSHOP ON DESIGNING THE IRON FERTILIZATION
EXPERIMENT IN THE SUBARCTIC PACIFIC (09:00 - 17:30) - Part 1 (WS5)
Co-Convenors: C.S. Wong (Canada) & Shigenobu Takeda (Japan)

Introduction
Kenneth Coale. Open ocean iron fertilization for scientific study and carbon sequestration.
(W5-344)
Eden Rue and K. Bruland. Dissolved iron speciation in seawater. (W5-352)
Charles G. Trick. Fundamental differences in the iron acquisition systems among

phytoplankton. (W5-355)
Cliff S. Law and P.W. Boyd. In situ testing of iron limitation in the southern ocean: an overview
of the southern ocean iron enrichment experiment (SOIREE). (W5-392)

Chemistry in the North Pacific and IronEx

C.S. Wong, S. Takeda, J. Nishioka and W.K. Johnson. Iron distribution in the Northeast Pacific
Ocean. (W5-385)

Hajime Obata, E. Nakayama, M. Maruo, M. Takano and Y. Nozaki. Iron and manganese
distribution in the surface waters of the North Pacific Ocean and the Bering Sea. (W5-351)

Mark L. Wells. Fe dynamics during IronEx II: The premature loss of Fe availability within the
enriched patch during the phytoplankton bloom. (W5-357)

Kenshi Kuma, S. Nakabayashi, I. Kudo and M. Kusakabe. Characteristic vertical profiles of
Fe(I11) hydroxide solubility in the northwestern North Pacific Ocean. (W5-349)

Biology in the North Pacific and IronEx

Paul J. Harrison, M. Lipsen and P.W. Boyd. Shifts in phytoplankton species composition during
recovery from iron limitation at Stn P in the Subarctic NE Pacific: Potential effects on
carbon cycling. (W5-347)

Sei-ichi Saitoh and K. Sasaoka. East-west variability of primary production in the subarctic
North Pacific derived from multi-sensor remote sensing during 1996-2000. (W/5-353)

William P. Cochlan. The planktonic nitrogen uptake and heterotrophic bacterial response during
the second mesoscale Iron Enrichment Experiment (IronEx II) in the eastern equatorial
Pacific Ocean. (W5-345)

Isao Kudo, T. Yoshimura, T. Nishida and Y. Maita. Comparison of iron enrichment experiments
on board in the NE and NW subarctic Pacific Ocean. (W5-348)

Neil M. Price, ]. Granger and E. Armstrong. Iron-siderophore receptors of heterotrophic marine
bacteria. (W5-361)

Jun Nishioka, S. Takeda, C.S. Wong, W.K. Johnson and F.A. Whitney. The size-fraction of
supplied Fe and change in the concentration of Fe in different size fraction in onboard bottle
incubation experiments. (W5-350)

Atsushi Tsuda and S. Takeda. Zooplankton response to nutrient input. (W5-358)

Physics in the North Pacific and Fe addition techniques

Richard E. Thomson. Physical Processes Affecting the Distribution of Iron-fertilized Ocean
Water in the North Pacific. (W5-354)

Ciiff S.S L:é\g). The application of SF; tracer lagrangian studies in iron fertilization experiments.
W5-3

Daisuke Tsumune, N. Nakashiki, S. Takeda and J. Nishioka. Prediction of physical behavior of
released iron by random walk simulation during the iron fertilization experiment in the North
Pacific. (W5-356)

William R. Crawford, ].Y. Cherniawsky and J. Gower. Influence of Cape St. James on currents
and eddies in the Gulf of Alaska. (W5-346)

General discussion
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Tsukuba - 20" October, 2000 (Friday)

Working Group 13, TCODE & NPTT Joint Meeting (09:00 - 17:30)
Working Group 13 Intercalibration Workshop (09:00 - 17:30)
IFEP Planning Workshop (W5) (09:00 - 17:30) - General discussion continued

Tsukuba - 21* October, 2000 (Saturday)
Working Group 13, TCODE & NPTT Joint Meeting (09:00 - 13:00)

(€ =

Hakodate
20" October, 2000 (Friday)

THE BASIS FOR ESTIMATING THE ABUNDANCE OF MARINE BIRDS AND
MAMMALS, AND THE IMPACT OF THEIR PREDATION ON OTHER ORGANISMS
(09:00 - 17:30)

(BIO / MBMAP Technical Workshop) (W6)

Co-Convenors: George L. Hunt, Jr. (U.S.A.) & Hidehiro Kato (Japan)

George L. Hunt, Jr., P.J. Gould and K. Morgan Results of the PICES Working Group 11
estir)nates of prey consumption by marine birds and challenges in developing estimates. (W6-
087

Hidehiro Kato, J. Bengtson, N. Baba, C. Jay, L. Lowry and A. Trites. Prey consumption by
marine mammals: estimation by the PICES Working Group 11. (W6-333)

Jeffrey L. Laake. (invited) Estimation of marine mammal and seabird abundance. (W6-138)

Larry B. Spear. (invited) Estimating population size of seabirds at sea. (W6-237)

Tomio Miyashita. Case study - Shipboard sighting survey for marine mammals. (W6-325)

Robert W. Furness. (invited) Estimation of prey consumption by seabirds in the northeast
Atlantic Ocean. (W6-070)

Andrew W. Trites. (invited) Estimating prey consumption by marine mammals in the North
Pacific. (W6-256)

Elizabeth H. Sinclair, A. York and G. Antonelis. Case studies for stomach and scat analyses:
Pinnipeds. (W6-307)

Hiroshi Ohizumi. Approaches to dietary study of cetaceans and problems in the analyses of
stomach contents. (W6-181)

Yutaka Watanuki, A. Takahashi, K. Sato and A. Kato. Seabirds as a platform for monitoring
marine environment with biotelemetry techniques. (W6-268)

Hiroshi Okamura. Consideration for modeling to incorporate prey consumption by marine birds
and mammals. (W6-183)

Patricia A. Livingston. Overview of upper-trophic level models for assessing the impacts of
climate and fishing on marine ecosystems. (W6-147)

General discussion

CCCC Workshops Plenary Session #1 (09:00 - 12:30)

®

»

Overview of BASS, MODEL, MONITOR, REX and NPAFC-PICES Workshops

BASS Keynote speaker — Jeffrey ]. Polovina. Investigating marine ecosystem dynamics with
Ecosim.

MODEL Keynote speaker — Kenneth A. Rose. A review of the use of individual-based models as
upper trophic level modelling tools.

MONITOR Keynote speaker — Ned Cyr. An overview of the LMR-GOOS strategic design.

REX Keynote speaker — Fritz C. Funk. Abundance and historical trends of herring in Alaskan
waters.
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MONITOR WORKSHOP ON PROGRESS IN MONITORING THE NORTH PACIFIC
(13:30 - 17:30) - Part 1 (W1)
Co-convenors: Yasunori Sakurai (Japan) & Bruce A. Taft (U.S.A.)

David W. Welch. Overview and CCCC Objectives.

Sonia D. Batten. CPR Measurements in Subarctic Pacific

Jeffrey M. Napp. Calibration of Zooplankton Sampling Gear

William T. Peterson. Monitoring Zooplankton Production in the Subarctic Pacific

Kaoru Nakata. A Review of the Report on Standardization of Plankton Sampling by the
National Institutes of the Fisheries Agency”

Tadafumi Ichikawa. Optimal measuring conditions for plankton counter (W1-092)

Vera Alexander. Status of Census of Marine Life Census Program

David W Welch. A Plan to Monitor the Migrations of Key Species in the N. Pacific

William Sydeman. Monitoring of Seabirds and Ecosystem Dynamics -

General discussion

REX WORKSHOP ON TRENDS IN HERRING POPULATIONS AND
TROPHODYNAMICS (13:30 - 17:30) - Part 1 (W2)

Co-convenors: Douglas E. Hay (Canada), Tokimasa Kobyashi (Japan), William T. Peterson (U.S.A. ) &
Vladimir 1. Radchenko (Russia)

Nikolai I. Naumenko. (invited) Historical trends of herring in the Russian North Pacific
waters. (W2-170)

Tokimasa Kobayashi and K. Yabuki. Recent state of Japanese herring populations. (W2-312)

Jake Schweigert. (invited) Trends in Pacific herring populations of British Columbia. (W2-
221}

Gary L. Thomas. Oil, disease and fishing as factors in the multiple collapses of the Prince
William Sound herring population. (W2-251)

R.J. Foy and Brenda L. Norcross. Diet and feeding of juvenile Pacific herring. (W2-338)

Douglas E. Hay. Temporal comparisons of juvenile and adult growth: implications for changes in
trophic conditions in shelf versus nearshore waters. (W2-319)

William T. Peterson, L.R. Feinberg and J.E. Keister. Euphausiids as indicators of changing ocean
conditions in the Oregon upwelling zone. (W2-300)

Scott M. Rumsey. (invited) Modelling environmental and predation-induced variability in
cuphausiid recruitment: Its dependence and impact on herring trophodynamics. (W2-209)

General discussion

MODEL WORKSHOP ON STRATEGIES FOR COUPLING HIGHER AND LOWER
TROPHIC LEVEL MARINE ECOSYSTEM MODELS (13:30 - 17:30) - Part 1 (W3)
Co-convenors: Michio J. Kishi (Japan) & Bernard A. Megrey (U.S.A)

*

Bernard A. Megrey, M.J. Kishi, D.M. Ware and M. Kashiwai. Summary of NEMURO 2000: An
International Workshop to Develop a Prototype Lower Trophic Level Ecosystem Model for
Comparison of Different Marine Ecosystems in the North Pacific. (W3-338)

Michio J. Kishi and H. Kuroda. Sensitivity analysis on NEMURO. (W3-388)

Vadim V. Navrotsky. To the physical forcing and the ways of improvements in the Nemuro-
Model. (W3-171)

Francisco E. Werner and D. Eslinger. Lower trophic level models in oceanic ecosystems: status
of the NEMURO LTL model and suggested extensions. (W3-269)

Yasuhiro Yamanaka, N. Yoshie, M. Fujii and M.]. Kishi. NEMURO Model follow up. (W/3-387)

Vladimi)r 1. Zvalinsky. Coupling of different trophic levels in marine ecosystem models. (W3-
294

Daniel M. Ware. Coupling lower and higher trophic level models in marine ecosystems: an
overview. (W3-266)

General discussion
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BASS WORKSHOP ON DEVELOPMENT OF A CONCEPTUAL MODEL OF THE
SUBARCTIC PACIFIC BASIN ECOSYSTEM(S) (13:30 - 17:30) - Part 1 (W4)
Co-convenors: Richard ]. Beamish (Canada), Andrei S. Krovnin (Russia), Gordon A. McFarland (Canada)
& Akihiko Yatsu (Japan)
Kerim Y. Aydin. An ECOPATH model of the eastern Subarctic Pacific (Alaskan) Gyre, with
implications for development of a western Subarctic Pacific model. (W4-299)
Vladmir 1. Radchenko, V.V. Lapko and E.P. Dulepova. Modeling of the western Bering Sea
ecosystem with help of ECOPATH software. (W4-139)
Overview of individual ecosystem models and recent modelling efforts
General discussion

21* October, 2000 (Saturday)

MONITOR WORKSHOP ON PROGRESS IN MONITORING THE NORTH PACIFIC
(09:00 - 13:00) - Part 2 (W1)
Co-convenors: Yasunori Sakurai (Japan) & Bruce A. Taft (U.S.A.)

Ned Cyr. Role of Regional Oganizations in the Design of GOOS -

Martin Kuijper. Long-Term Plans at NEAR-GOOS -

Howard Freeland. ARGO: Progress Towards Implementation (W!-065)

%’vhvillip M)undy. Design of a Northern Gulf of Alaska Monitoring Program - relation to GOOS

1-323
Nikolay Rykov. Recent USA/Russia/Japan Surveys of Japan and Okhotsk Seas
Tatsuro Akiba. A new instrument for POC measurements

General discussion continued
Report on MONITOR Workshop and recommendations

REX WORKSHOP ON TRENDS IN HERRING POPULATIONS AND
TROPHODYNAMICS (09:00 - 13:00) - Part 2 (W2)
Co-convenors: Douglas E. Hay (Canada), Tokimasa Kobyashi (Japan), William T. Peterson (U.S.A.) &
Vladimir 1. Radchenko (Russia)

General discussion continued

Report on REX Workshop and recommendations

MODEL WORKSHOP ON STRATEGIES FOR COUPLING HIGHER AND LOWER
TROPHIC LEVEL MARINE ECOSYSTEM MODELS (09:00 - 13:00) - Part 2 (W3)
Co-convenors: Michio J. Kishi (Japan) & Bernard A. Megrey (U.S.A)

Steven ].D. Martell. Review on ECOPATH modelling.

Francisco E. Werner. Report from GLOBEC Focus 3 WG.

General discussion continued

Report on MODEL Workshop and recommendations

BASS WORKSHOP ON DEVELOPMENT OF A CONCEPTUAL MODEL OF THE
SUBARCTIC PACIFIC BASIN ECOSYSTEM(S) (09:00 - 13:00) - Part 2 (W4)
Co-convenors: Richard ]. Beamish (Canada), Andrei S. Krovnin (Russia), Gordon A. McFarland (Canada)
& Akihiko Yatsu (Japan)

Breakout sessions

General discussion continued

Report on BASS Workshop and recommendations

CCCC Workshops Plenary Session #2 (14:00 - 17:30)
Reports from BASS, MODEL, MONITOR, REX and BIO-MBM Workshops
Reports on National GLOBEC Programs
Reports on International GLOBEC activities
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22" October, 2000 (Sunday)

BASS, MODEL, MONITOR & REX Task Team Meetings (09:00 - 12:30)
Working Groups 14 & 16 Meetings (09:00 - 12:30)

Working Group 15 Meeting (09:00 - 17:30)

Science Board Meeting® (12:30 - 13:30)

BIO, FIS, MEQ & POC Committee Meetings (13:30 - 17:30)

CCCC Implementation Panel/Executive Committee Meeting™ (13:30 - 17:30)
MBM Advisory Panel Meeting (13:30 - 17:30)

Fund-Raising Committee Meeting* (13:30 - 17:30)

Publication Committee Meeting® (18:00 - 20:00)

23" October, 2000 (Monday)

Registration (07:30 - 08:30)
Opening Session (09:00 - 11:00)

Opening / welcome address by Mr. Hiroshi Inoue, Mayor of Hakodate, on behalf of the Local
Supporting Committee and the hosting city

Welcome address by Mr. Yukiya Amano, Deputy Director-General for Arms Control and
Scientific Affairs, Ministry of Foreign Affairs, oh behalf of the Government of Japan

Remarks by Dr. Hyung-Tack Huh, Chairman of PICES

Remarks by representatives of contracting parties

Announcements

Overview of PICES scientific accomplishments by Ms. Patricia Livingston, Chairman of Science
Board

Keynote lecture by Dr. Takashige Sugimoto: “Recent advance and key questions on the
Kuroshio-Oyashio ecosystem”

SUBARCTIC GYRE PROCESSES AND THEIR INTERACTION WITH COASTAL AND
TRANSITION ZONES: PHYSICAL AND BIOLGOICAL RELATIONSHIPS AND
ECOSYSTEM IMPACTS (11:30 - 18:00)

(Science Board Symposium: S1)
Co-Convenors: Albert J. Hermann (U.S.A.), Masaaki Wakatsuchi & Akihiko Yatsu (Japan)

*

Richard J. Beamish, G.A. McFarlane and J.R. King. Searching for the mechanism that links
coastal and mid-ocean ecosystems. (S1-017)

Sho?hiro Minobe. Century-scale changes of the bidecadal oscillation over the North Pacific.
S1-157)

Dale B. Haidvogel, A.J. Hermann, K. Hedstrom and M. Iskandarani. (invited) Interannual
variability of inter-gyre exchanges in the North Pacific. (S1-320)

Albert ]. Hermann, D.B. Haidvogel, E.L. Dobbins, S. Hinckley, P.S. Rand and P.]. Stabeno.
Local and remote influences on cross-shelf transport in the Coastal Gulf of Alaska. (S1-321)

William R. Crawford, J.Y. Cherniawsky and M.G.G. Foreman. Anomalies of the 1990s along
the Pacific Canadian continental shelf, and exchange with the Gulf of Alaska. (S1-051)

Jeffrey J. Polovina, E.A. Howell, D.R. Kobayashi and M.P. Seki. The transition zone chlorophyll
front in the North Pacific and it's interaction with the subarctic gyre. (S1-193)

Shingo Kimura, H. Nakata, Y. Okazaki and T. Sugimoto. Biological production process
associated with frontal disturbances of the Kuroshio and the Kuroshio Extension. (S1-125)
Michael P. Seki. Spatial and temporal variability of large scale fronts: impacts on the life history
and ecology of short-lived species in the central North Pacific Transition Zone. (S1-224)

C. Sassa, M. Moku, K. Kawaguchi and A. Balanov. Transition zone as a nursery ground of the
subarctic, transitional and subtropical mesopelagic fishes in the western North Pacific. (S1-
217)

Overview of poster session

Vladimir A. Belayev. (invited) Variations in the nekton community of subarctic and
transitional waters in the Northwest Pacific (1974-1999). (S1-019)
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Akihiko Yatsu, K. Nagasawa and T. Wada. Decadal changes in abundance of dominant pelagic
fishes and squids in the northwestern Pacific Ocean since the 1970s, with notes on the impact
of the large-scale driftnet fishing during 1978-1992. (S1-281)

Vadim F. Savinykh and K.A. Karyakin. Species composition, biomass and distribution patterns
of the pelagic fishes in the western and eastern areas of the North Pacific transition zone.
(S1-220)

Richard D. Brodeur, Y. Ueno, ].P. Fisher, K. Nagasawa and W.G. Pearcy. (invited) An east-
west comparison of the coastal epipelagic nekton of the North Pacific Ocean. (S1-028)

Takashige Sugimoto, S. Sainz-Trapaga, S. Itoh and H.Y. Kim. Behavior of warm streamers and
surface drifters in the Kuroshio-Oyashio transition region. (S1-241)

Governing Council Meeting* (15:30 - 17:30)
Reception (Kokusai Hotel, time TBA)

24" October, 2000 (Tuesday)

SHORT LIFE-SPAN SQUID AND FISH AS KEYSTONE SPECIES IN NORTH PACIFIC
MARINE ECOSYSTEMS (09:00 - 13:00) - Part 1

(FIS Committee Topic Session: S4)

Co-Convenors: Graham E. Gillespie (Canada), Jin-Yeong Kim (Korea), Yasunori Sakurai (Japan) &
Michael P. Seki (U.S.A.)

(Papers to be presented over 2 days.)

Ron O'Dor. (invited) Can we distinguish between climatic effects on egg versus food limited
recruitment? (S4-178)

John R. Bower and J.M. Murphy. Latitudinal body-size gradients of the squid Berryteuthis
anonychus in the eastern North Pacific. (54-025)

Doo Nam Kim, Y.S. Kim and ].I. Kim. Abundance of the neon flying squid, Ommastrephes
bartrami, in the North Pacific during 1994-1998. (S4-1213)

Graham E. Gillespie, R.I. Perry and H.]. Freeland. (invited) The Canadian NE Pacific squid
fishery, and the relationship of squid distributions to changing ocean conditions. (S4-073)

Vjacheslav A. Bizikov. Long-term dynamics of school-master gonate squid Berryteuthis magister in
the western Bering Sea. (S4-021)

Overview of poster session

Atsushi Kawabata. Spatial distribution and density of Japanese common squid in the Pacific
coast waters off northern Honshu determined by the acoustic survey. (S4-115)

Jun Yamamoto, S. Masuda, K. Miyashita, R. Uji and Y. Sakurai. Distribution of early stages of
the ommastrephid squid Todarodes pacificus near the Oki Islands (Sea of Japan). (S4-277)

Hidetada Kiyofuji, S.-I. Saitoh, Y. Sakurai and K. Yoneta. An interaction between horizontal
structures of ocean fronts and Japanese common squid fishing ground formation in the
Japan/East Sea. (S4-126)

Hideaki Kidokoro, T. Goto and S. Kasahara. Relationship between change of spawning area and
fluctuation of biomass of the Japanese common squid Todarodes pacificus in the Sea of Japan.
(S4-117)

Nikolay M. Mokrin and O.N. Katugin. Stock dynamics, ecology, and population structure of the
Japanese flying squid, Todarodes pacificus, in the Japan Sea. (S4-159)

ENVIRONMENTAL ASSESSMENT OF VANCOUVER HARBOUR: RESULTS OF AN
INTERNATIONAL WORKSHOP (09:00 - 13:00)
(MEQ Committee Topic Session — Vancouver Harbour Workshop: S8)
Co-Convenors: Toshibiro Horiguchi (Japan) & Carla M. Stebr (U.5.A.)
Richard F. Addison. "Biological effects monitoring" ---what have we learned during the last
twenty years! (S8-002)
Stelvio M. Bandiera and R.F. Addison. (invited) CYP1A and related measurements in English
sole (Parophrys vetulus) from Vancouver Harbour. (S8-012)
Colin D. Levings. Fish communities and life history attributes of English sole (Pleuronectes
vetulus) in Vancouver Harbour. (S8-143)

{
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Carla M. Stehr, M. Myers, D. Lomax, R. Boyer, S. Spencer and ].E. Stein. PICES Vancouver
Harbour Practical Workshop results: Assessment of chemical contaminant exposure and
effects in English sole. (S8-238)

Seiichi Uno, J. Koyama and H. Yamada Oraganochlorine and polyaromatic hydrocarbon residues
in bivalves at Vancouver Harbor. (S8-261)

Toshihiro Horiguchi, S.I. Uno, M. Shimizu, H. Shiraishi and M. Morita. Contamination of
organotin compounds and imposex in molluscs from Vancouver, Canada. (S8-084)

Tatyana A. Belan. Marine environmental quality assessment using polychaetes taxocene
characteristics in Vancouver Harbour. (S8-018)

Jong-Geel Je, T.A. Belan, C.D. Levings and B.J. Koo. Changes in benthic communities along a
presumed pollution gradient in Vancouver Harbour. (S8-336)

Tian Yan. Harmful algae survey in Vancouver Harbour. (S8-278)

].-C. Chen and Gary W. Heinke. (invited) The Pearl River Estuary Pollution Project (PREPP),
1999-2001. (S8-041)

NORTH PACIFIC CARBON CYCLING AND ECOSYSTEM DYNAMICS (09:00 - 18:00) -
Part 1

(POC / BIO Joint Topic Session: S6)

Co-Convenors: Kenneth L. Denman (Canada), Steven R. Emerson (U.S.A.) & Toshiro Saino
(Japan)

(Papers to be presented over 2 days.)

*

>

John J. Cullen. (invited) Unanswered questions concerning fertilization of the ocean for
commercial purposes. (S6-052)

Nicholas R. Bates, C.A. Carlson, D.A. Hansell, R.J. Johnson, D.K. Steinberg and A.H. Knap.
Physical and biogeochemical variability in the North Atlantic Ocean: perspectives from two
long-term oceanographic time-series, hydrostations S (1954-present) and the U.S. JGOFS
Bermuda Atlantic time-series (BATS) site (1988-present). (S6-014)

Phillip W. Boyd, C.S. Wong, F. Whitney and P.J. Harrison. The coupling between pelagic and
deep water fluxes in the HNLC NE Pacific: results from bio-optical and deep-water trap time-
series. (S6-308)

David M. Karl, J.E. Dore, R.R. Bidigare, R.M. Letelier and ]J.R. Christian. Carbon-nitrogen-
phosphorus cycling at Station ALOHA. (S6-112)

Kazuaki Tadokoro, T. Saino and T. Sugimoto. Long term variation of Chl a concentration,
zooplankton biomass, and the hydrographic structure in the Oyashio water. (S6-314)

M. Angelica Pefia. (invited) Factors influencing phytoplankton composition at shelf and
deep ocean sites in the NE Subarctic Pacific. (S6-190)

Overview of poster session

Kenneth L. Denman, S.P. Haigh and W.W. Hsieh. The Response of the Planktonic Ecosystem
to the 1976 Climate Shift in a Coupled Ecosystem / Ocean General Circulation Model of the
N. Pacific Ocean. (56-057)

Fei Chai, M. Jiang, R.T. Barber, R. Dugdale and Y. Chao. Physical-biogeochemical modeling —
seasonal to decadal variability in the North Pacific Ocean. (56-036)

Isao Koike. (invited) Comparison of environmental factors controlling biological processes in
the western and eastern subarctic Pacific and the Bering Sea. (S6-310)

Joaquim I. Goes, H. do R. Gomes, A. Limsakul, B. Balch and T. Saino. Interannual variations in
biological production and carbon cycling in the subarctic Pacific Ocean: the role of ENSO
events. (S6-075)

Steven R. Emerson, S. Mecking and J. Abell. Recent changes in the biological pump in the
subtropical North Pacific Ocean. (S6-062)

Paul J. Harrison, M. Lipsen, D. Varela and P.W. Boyd. Shifts in phytoplankton species
composition during recovery from iron limitation at Stn P in the subarctic NE Pacific:
potential effects on carbon cycling. (S6-081)

Paul D. Quay. Recent changes in the surface carbon budget at Stn ALOHA in the subtropical
North Pacific. (S6-198)

Andrew W. Leising and W.C. Gentleman. Microzooplankton grazing functions for Pacific
ecosystem models: a critical review of the assumptions. (S6-142)
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LARGE-SCALE CIRCULATION IN THE NORTH PACIFIC (14:00 - 18:00) - Part 1
(POC Committee Topic Session: S5)
Co-Convenors: Howard ]. Freeland (Canada) & Kensuke Takeuchi (Japan)

(Papers to be presented over 2 days.)

Dean Roemmich. (invited) The mean and time-varying meridoional transport of heat in the
North Pacific Ocean. (S5-204)

Nobuyuki Shikama, I. Kaneko and T. Iwao. Subsurface circulation measured with PALACE and
APEX floats in the Western Subarctic Region of the North Pacific. (S5-322)

A.B. Rabinovich, Richard E. Thomson and S.J. Bograd. Drifter observations of anticyclonic
eddies over the Kuril-Kamchatka Trench. (S5-200)

Humio Mitsudera. Modeling of the Kuroshio and Oyashio Confluence. (S5-359)

Hiromichi Ueno and I. Yasuda. Distribution and formation of the mesothermal structure
(temperature inversions) in the North Pacific subarctic region. (S5-259)

Howard ]. Freeland. Heat flux across Line-P during period January 1996 to June 1999. (S5-317)

Alice C. Stuart-Menteth, A. Ostrovskii and T. Yamagata. Dynamic height variations of the
Kuroshio Current system. (S5-240)

Nobuo Suginohara and H. Nakano. A series of mid-depth zonal flows in the Pacific induced by
winds. (S5-241)

Victor 1. Kuzin. Variability of the North Pacific circulation model under the surface forcing
from re-analysis data. (S3-136)

RECENT FINDINGS AND COMPARISONS OF GLOBEC AND GLOBEC-LIKE
PROGRAMS IN THE NORTH PACIFIC (14:00 - 18:00) - Part 1

(CCCC Program Topic Session: S7)

Co-Convenors: R. lan Perry (Canada) & Atsushi Tsuda (Japan)

(Papers to be presented over 2 days.)

Manuel Barange. The Benguela upwelling system: can we compare the responses of different
GLOBEC ecosystems to physical forcing? (S7-013)

D. Pauly, V. Christensen, R. Froese, A. Longhurst, T. Platt, S. Sathyendranath, K. Sherman and
Reg Watson. (invited) Mapping fisheries onto marine ecosystems: regional, oceanic and
global integrations. (S7-189)

Andrei S. Krovnin, AM. Orlov and G.P. Moury. Long-term fluctuations in cod and herring
stocks in the North Pacific and North Atlantic and their relation to climate variability in the
northern hemisphere. (S7-326)

Keith Brander. (invited) North Atlantic GLOBEC programs and the development of ecosystem
comparisons. (S7-341)

Andrew Bakun. (invited) Analytical and interpretative contexts for comparative studies of the
factors controlling population dynamics and habitat selection of major fish stocks. (S7-011)

Tomonori Azumaya, A. Shiomoto, K. Nagasawa and Y. Ishida. Spatial and temporal distribution
of phytoplankton, macrozooplankton, and fishes along a south-north transect in the central
North Pacific Ocean and Bering Sea in summer. (S7-009)

Tsuyoshi Kawasaki. Regime shift and long-term variations found in tuna populations in the
Northwest Pacific. (S7-116)

Suam Kim, S. Kang, D.W. Welch, J. Helle and K. Nagasawa. Environmental characteristics in
chum salmon habitats using stable isotope contents in otoliths. (S7-119)

Gary L. Thomas and R.E. Thorne. From GLOBEC-like research to physical-biological nowcast-
forecasting in Prince William Sound, Alaska. (S7-252)

Xuewu Guo and Q.S. Tang. Feeding of dotted gizzard shad, processing of sediment in the Bohai
Sea. (S§7-330)

Steven J. Martell, C.J. Walters, T. Nayar, R. Briese and A. Beattie. Simulating historical
changes in the Strait of Georgia ecosystem using ecopath and ecoism. (S7-153)

Working Group 8 Meeting (14:00 - 18:00)
Finance & Administration Committee Meeting* (14:00 - 18:00)
Banquet (Kokusai Hotel, time TBA)

*
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25" October, 2000 (Wednesday)
BIO, FIS, MEQ & POC Committee and TCODE Meetings (09:00 - 13:00)

NORTH PACIFIC CARBON CYCLING AND ECOSYSTEM DYNAMICS (14:00 - 18:00) -
Part 2
(POC / BIO Committees Joint Topic Session: S6)
Co-Convenors: Kenneth L. Denman (Canada), Steven R. Emerson (U.S.A.) & Toshiro Saino
(Japan)
(Papers to be presented over 2 days.)
Richard Matear and J. Orr. (invited) Oceanic uptake of anthropogenic CO,: Present and future
estimates. (S6-309)
Richard A. Feely, C.L. Sabine, M.F. Lamb, R. Wanninkhof, RM. Key, G.C. Johnson, F.J.
Millero, K. Lee, T.-H. Peng, T. Ono, Y. Watanabe and C.S. Wong. Synthesis of Pacific
Ocean DIC and Talk survey data. (S6-063)
Christopher L. Sabine and R.A. Feely. Anthropogenic CO, distributions in the Pacific. (S6-
LY
Shizuo Tsunogai, M. Wakita and S. Watanabe. The carbonate system of the North Pacific
studied with dissolved inorganic components. (S6-258)
Chen-Tung Arthur Chen. Shelf vs. dissolution generated alkalinity above the chemical lysocline
in the North Pacific. (S6-039)
D. Janson and Susan E. Allen. Carbon gas exchange and export flux from the west coast of
Vancouver Island, Canada: Results of 2-D model simulations. (S6-091)
Kitack Lee. Global estimation of export production from seasonal cycles of surface water total
inorganic carbon. (S6-141)

RECENT FINDINGS AND COMPARISONS OF GLOBEC AND GLOBEC-LIKE
PROGRAMS IN THE NORTH PACIFIC (14:00 - 18:00) - Part 2

(CCCC Program Topic Session: S7)

Co-Convenors: R. lan Perry (Canada) & Atsushi Tsuda (Japan)

(Papers to be presented over 2 days.)

Arthur J. Miller, E. Di Lorenzo, B.D. Cornuelle, D.J. Neilson and ]. Moisan. Modeling
California Current system mesoscale observations: fitting physics and biology. (S7-156)

Thomas C. Royer and C.E. Grosch Analysis of low frequency signals in the northeast Pacific
coastal freshwater discharge, salinity, temperature and Salmon production using wavelet
techniques. (S7-208)

William T. Peterson, J.E. Keister, LR. Feinberg and R. Emmett. Ecosystem change in the
Northern California Current -- recent shifts in copepod, euphausiid and pelagic fish
abundance and species composition. (S7-301)

A.]. Hobday and George W. Boehlert. Mixed layer depth and its relationship to survival and size
of coho salmon. (S7-082)

James F. Cole, G.W. Boehlert and L. deWitt. Forecasting coho salmon survival off the Pacific
Northwest. (S7-049)

Skip McKinnell and D.F. Bertram. Seabirds and sockeye salmon respond to variable and extreme
ocean conditions in spring in Queen Charlotte Sound, BC. (§7-155)

Gordon H. )Kruse and |. Zheng. Climate fluctuations and dynamics of Alaskan crab populations.
(S7-134

Shoko Hotta, K. Morita, H. Sakano and T. Meguro. Factors affecting the growth of chum
salmon in the western North Pacific revisited. (S7-085)

Hiroaki Saito. Can chaetognaths influence the fish recruitment? - theoretical approach with the
prey and predator encounter model. (S7-212)

Masayuki Noto and 1. Yasuda. Relationship between the Japanese sardine population and sea
surface temperature in the Kuroshio Extension. (87-176)

Yoshioki Oozeki, H. Kubota, R. Kimura, Y. Kurita and Y. Watanabe. Seasonal variation of the
growth and mortality of Pacific saury (Cololabis saira) larvae in the northwestern Pacific. (S7-

184)
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PAPERS FOR THE MARINE ENVIRONMENTAL QUALITY COMMITTEE (14:00 - 18:00)
Convenor: John E. Stein (acting MEQ Chairman)

John A. Coil, D.J. Royle, V.A. Andreeva and O.O. Sergusheva. Ecological Monitoring at the
Piltun-Astohk area, NE Sakhalin Island Shelf. (MEQp048)

Lyndal L. Johnson, B.H. Horness, G.M. Ylitalo and T.K. Collier. PAH exposure levels
associated with injury in marine fish. (MEQp106)

Sathy A. Naidu, ].J. Kelley, S.C. Jewett, L.K. Duffy, D. Dasher, ].M. Kennish, X. Zhang.
Mercury and heavy metals in muscles of adult salmon (Oncorhynchus spp.) from the rivers of
the East Bering Sea, Alaska. (MEQp164)

Dong Beom Yang, ]. Yu, D.-H. Lee and K.-T. Kim. Distribution of organophosphorus pesticides
in some estuarine environments of Korea. (MEQp280)

Overview of poster session

Jae Ryoung Oh, D.L. Aminin, [.G. Agafonova, S.-K. Kim, Y.B. Shin and S.H. Lee.
Biomonitoring study with physiological biomarkers using fluorescent molecular probes in
oyster, Crassostrea gigas, transplanting experiments. (MEQp180)

~Irina G. Agafonova, D.L. Aminin, J.R. Oh, Y.B. Shin and S.-H. Lee. Influence of TBT on

physiological status of fish liver hepatocytes. (MEQp003)

Dmitry L. Aminin, [.G. Agafonova, J.R. Oh, W.]J. Shim, Y.B. Shin, S.-H. Lee and ].-K. Jeon.
Effect of organotins, TBT and TPHT, on flatfish liver hepatocytes in in vivo experiment.
(MEQp005)

Evgueni Shumilin, G. Rodriguez-Figueroa, O. Morton Bermea, E. Lounejeva Baturina, F. Paez-
Osuna, D. Yu. Sapozhnikov and E. Hernandez. New data on the anomalous trace element
composition of coastal sediments near the copper mining district (Santa Rosalia, B.C.S.,
Mexico). (MEQp233)

Mario M. Grajeda-Muifioz, E. Shumilin, H. Windom, R. Smith and L. Godinez-Orta.
Geochemical associations of elements in sediments from a coastal lagoon, adjacent to a salt
producing facility. (MEQp303)

Lev. M. Gramm-Osipov, A.V. Savchenko and V.N. Gramm-Osipova. Influencing of sorption
processes on a accumulation of cobalt and mercury on marine suspended matter. (MEQp076)

Yunlong Wang, Z. Xu, Y. Cheng and Y. Chen. Effects of dredging sediment mud in the
Changjiang estuarine area on the spawning and embryonic development and Zn ion to the
toxicity of the larval development of the Chinese crab Eroicheir sinensis. (MEQp262)

Zhaoli Xu, C. Yi, X. Shen, Z. Cao, Y. Wang and Y. Chen. Studying on impact of suspended
sands of dredging mud on growth of two species of phytoplankton in Changjiang River
estuarine area. (MEQp273)

PAPERS FOR THE PHYSICAL OCEANOGRAPHY AND CLIMATE COMMITTEE (14:30 -
18:00)
Convenor: Vyacheslav B. Lobanov (POC Chairman)

Y *

Sergey V. Gladyshev and M. Wakatsuchi. Formation distribution and seasonal variability of the
cold Okhotsk Sea intermediate water. (POCp324)

Genta Mizuta, Y. Fukamachi, KI. Ohshima and M. Wakatsuchi. Long-term mooring
measurement off the east coast of Sakhalin in the Sea of Okhotsk Part I: flow field.
(POCp158)

Yasushi Fukamachi, G. Mizuta, K.I. Ohshima and M. Wakatsuchi. Long-term mooring
measurement off the east coast of Sakhalin in the Sea of Okhotsk Part II: water properties.
(POCp066)

Kay 1. Ohshima, M. Wakatsuchi, Y. Fukamachi and G. Mizuta. Near-surface circulation and
tidal currents of the Okhotsk Sea observed with the satellite-tracked drifters. (POCp182)
Nikolay A. Rykov. Seasonal variability of temperature/salinity structure on repeated sections in

the Sea of Okhotsk. (POCp210)

Tkutaro Shimizu, J. Seki, Y. Saito, O. Hiroi and M. Aota. Does sea ice bring high primary
production in early spring? (POCp229)

George V. Shevchenko and G.A. Kantakov. Preliminary results of direct measurements of the
currents in the La Perouse (Soya) Strait. (POCp227)

Iori Tanaka and A. Nakata. A method to monitor the total volume transport of the Soya Warm
Current using coastal sea level data. (POCp249)
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Young Jae Ro, S. Smirnov and Y.H. Choi. Interactions of EKWC, NKCC with mesoscale eddies
in the East (Japan) Sea. (POCp202)

Vladimir Ponomarev, O. Trusenkova, L.D. Talley, V.B. Lobanov, S. Sagalaev and A. Scherbina.
The "subarctic gyre" in the Japan (East) Sea: new observation evidence and current system
simulation. (POCp196)

Yury 1. Zuenko. Upwelling/downwelling in Peter the Great Bay (Japan Sea): implication for
cross-shelf Exchange. (POCp293)

Science Board Meeting* (18:00 - 21:00)
IFEP Meeting (18:00 - 21:00)
CPR Panel Meeting (18:00 - 21:00)

26™ October, 2000 (Thursday)

PAPERS FOR THE CLIMATE CHANGE AND CARRYING CAPACITY PROGRAM (09:00
-11:10)
Co-convenors: Suam Kim (Korea) & David W. Welch (Canada)

Niall O Maoiléidigh. Summary of the ICES Working Group on North Atlantic Salmon.
(CCCCp343)

Kenneth O. Coyle, A.l. Pinchuk and T.J. Weingartner. Cross-shelf distribution of acoustically
determined biomass and zooplankton density relative to major hydrographic features on the
northern Gulf of Alaska shelf (initial observations on the GLOBEC long term observation
program). (CCCCp050)

Jeffrey M. Napp, C.T. Baier, KO. Coyle, Al Pinchuk, R.D. Brodeur and N. Shiga.
Zooplankton of the southeast Bering Sea shelf: Are there differences in biomass or community
structure among recent decades! (CCCCpl69)

Atsushi Tsuda, H. Saito and H. Kasai. Comparative study on the life histories of Neocalanus
cristatus, N. plumchrus, N. flemingeri and Eucalanus bungii in the subarctic Pacific.
(CCCCp257)

B.W. Lu, David L. Mackas and D. Moore. Cross-shore separation of adult and juvenile
euphausiids in a shelf-break alongshore current. (CCCCp150)

CCCC Implementation Panel Meeting (11:00 - 13:00)

RECEN)T PROGRESS IN ZOOPLANKTON ECOLOGY STUDY IN PICES REGIONS (14:00
- 18:00) - Part 1
(BIO / CCCC Joint Topic Session: S3)
Co-Convenors: Tsutomu lkeda (Japan), Woong-Seo Kim (Korea), Michael M. Mullin (U.S.A.) & David
W. Welch (Canada)
(Papers to be presented over 2 days.)
Overview of poster session
Cha(rles %6 )Miller. (invited) Review of diapause strategies in interzonally migrating copepods.
S3-2
Elizabeth A. Bornhold, D.L. Mackas and P.J. Harrison. Interdecadal variations in the
developmental timing of the copepod Neocalanus plumchrus (Marukawa) in the Strait of
Georgia, BC. (S3-024)
Kaoru Nakata, H. Ito, T. Ichikawa and K. Sasaki. Egg productivity of three oncaea species in the
Kuroshio Extension in spring. (S3-167)
Toshinori Kanehisa, T. Sawabe, Y. Ezura and T. Ikeda. 18S rDNA sequence and phylogenetic
analysis of Neocalanus cristatus (Crustacea:Copepoda). (S3-109)
Koji Ozaki and T. Ikeda. Life cycle of the mesopelagic copepod Paraeuchaeta elongata off Cape
Esan, Hokkaido, Japan (western subarctic Pacific). (S3-186)
Natalia T. Dolganova. (invited) Vertical distribution of plankton in the Japan Sea in winter
and in spring. (S3-058)
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Yuichiro Yamada, T. lkeda and A. Tsuda. The developmental pattern and maturation of the
hperiid amphipod Primno abyssalis in the Oyashio Region, western subarctic Pacific. (S3-276)

Hyun-Kyoung Chung, H.Y. Soh, E.-O. Park, S.-K. Seon and H.-L. Suh. Seasonal succession of
the genus Acartia (Copepoda: Calanoida) in the southwestern coastal water of Korea. (S3-
047)

Won Duk Yoon and G.S. Park. Euphausia pacifica (Euphausiacea: Crustacea) of the Yellow Sea
I. Spatial distribution. (S3-283)

SHORT LIFE-SPAN SQUID AND FISH AS KEYSTONE SPECIES IN NORTH PACIFIC
MARINE ECOSYSTEMS (14:00 - 18:00) - Part 2

(FIS Committee Topic Session: S4)

Co-Convenors: Graham E. Gillespie (Canada), Jin-Yeong Kim (Korea), Yasunori Sakurai (Japan) &
Michael P. Seki (U.S.A.)

(Papers to be presented over 2 days.)

Alexey A. Baytaluk and V.A. Shelekhov. Seasonal changes in the microstructure of Pacific
saury, Cololabis saira, otoliths. (S4-016)

Hiroshi Nishida, C. Watanabe, A. Yatsu, K. Mori and K. Kawasaki. Distribution and abundance
of juvenile small pelagic fishes and squids in the northwestern Pacific from a midwater trawl
survey, 1996-2000. (S4-173)

Ken Mori, K. Tsuchiya and T. Kinoshita. Community structure of epipelagic squids in the
Kuroshio-Oyashio Transition Zone, western North Pacific. (S4-161)

Yasunori Sakurai, G. Lima, J. Yamamoto, H. Nakao and K. [toh. Annual to decadal stock
fluctuation of Loligo bleekeri (cephalopoda: lonliginidae) responses to changes seawater
temperatures near the spawning grounds: effect of low temperature of the embryonic
development. (54-213)

Jin-Yeong Kim and N.C.H. Lo. (invited) Pacific anchovy population stability in the ecosystem
of Korean waters using matrix population model. (S4-118)

Overview of poster session

Chang Ik Zhang, ].B. Lee and Y.M. Choi. Assessment of Pacific sardine (Sardinops melanosticta)
stock in Korean waters, in consideration of the relationship between recruitment and the
ocean environmental factors. (S4-289)

Young Min Choi, ].B. Lee, C.I. Zhang, C.I. Baek and ].H. Park. Assessment and management of
common mackerel (Scomber japonicus) in Korean waters, based on the relationship between
recruitment and the ocean environmental factors. (S4-046)

Bambang Semedi, S.I. Saitoh, K. Yoneta and H. Kiyofuji. An approach of DMSP/OLS satellite
imagery and GIS technology to study on dynamics of Pacific saury migration. (S4-225)

Yongjun Tian, T. Akamine and M. Suda. The effects of climate/oceanic changes on population
dynamics of Pacific saury (Cololabis saira) in the northwestern Pacific. (S4-254)

Ale)((ey A.51)3aytaluk. Pacific Saury (Cololabis saira) distribution in the north-western Japan Sea.

S4-01

LARGE-SCALE CIRCULATION IN THE NORTH PACIFIC (14:00 - 18:00) - Part 2
(POC Committee Topic Session: S5)

Co-Convenors: Howard ]. Freeland (Canada) & Kensuke Takeuchi (Japan)

(Papers to be presented over 2 days.)

*

Hiroshi Ishizaki and I. Ishikawa. A simulation of the NPIW circulation by a high-resolution
North Pacific Ocean model. (S5-329)

Nik%aéss Schr)leider, A.J. Miller and D.W. Pierce. Anatomy of decadal North Pacific variability.

-221

Jingyi Wang. Cross-equatorial flow of the NW Pacific and its effects on the hurricanes
occurrence over southern hemisphere. (55-263)

Tsuneo Ono, K. Tadokoro, T. Midorikawa and T. Saino. Possible changes in the subsurface
ocean structure and mixed-layer nutrient levels in the western subarctic Pacific during the last

decade. (S5-302)

Andrey Andreev, M. Kusakabe, I. Kumamoto and C. Saito. Interannual variability in DO,
nutrients and carbonate parameters of the western Subarctic Gyre intermediate water: role of
physical processes. (S5-006)
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Anatoly Salyuk. Exchange of deep and bottom waters in the Kurile Basin, Sea of Okhotsk, with
Pacific. (S5-214)

Kosei Komatsu, Y. Hiroe, 1. Yasuda and K. Kawasaki. Two distinct hydrographic characteristics
of intermediate water in the Kuroshio region south of Japan. (S5-130)

Igor A. Zhabin. Madification of the intermediate water in the western subarctic gyre. (S5-285)

V.B. Darnitsky and N.V. Bulatov. The fragments of large-scale circulation by northern Pacific
on the oceanographic and satellite surveys. (S5-054)

Overview of poster session

SCIENCE AND TECHNOLOGY FOR ENVIRONMENTALLY SUSTAINABLE
MARICULTURE IN COASTAL AREAS (14:00 - 18:00) - Part 1
(MEQ Committee Topic Session: S9)
Co-Convenors: Colin D. Levings (Canada), Makoto Shimizu (Japan) & Jobn E. Stein (U.S.A.)
(Papers to be presented over 2 days. Check schedules on display for exact times and latest updates.)
Robert N. Iwamoto. (invited) Comprehensive evaluation of risks and benefits of aquaculture in
marine waters. (S9-102)
Kazufumi Takayanagi and K. Hirakawa. (invited) Water quality criteria to manage sustainable
aquaculture in Japan. (S9-246)
Ming-Jiang Zhou. (invited) Recent progress in environmentally sound mariculture in China.
(59-292)
Hong Bin Liu and H.T. Chen. Present status of Chinese fishery. (59-316)
Barry T. Hargrave. (invited) Marine sediment organic matter- a consumable resource and
indicator of benthic productivity affected by marine aquaculture. (59-080)
Jong-Geel Je, ]J.-R. Oh, K.-S. Choi, S.-H. Shin, B.J. Koo and D.-S. Kim. (invited)

Environmental monitoring for mariculture in Korea. (S9-104)

TCODE E-Poster Session (14:00 - 18:00)
Finance & Administration Committee Meeting® (14:00 - 18:00)
Extravaganza Dinner (Yunokawa Prince Hotel, time TBA)

27" October, 2000 (Friday)

PREY CONSUMPTION BY HIGHER TROPHIC LEVEL PREDATORS IN PICES
REGIONS: IMPLICATIONS FOR ECOSYSTEM STUDIES (09:00 - 13:00)

(BIO Committee Topic Session: S2)

Co-Convenors: George L. Hunt, Jr. (U.S.A.) & Hidehiro Kato (Japan)

Hidehiro Kato and G.L. Hunt, Jr. Summary of the workshop on "The basis for estimating the
abundance of marine birds and mammals, and the impact of their predation on other
organisms". (S2-334)

George L. Hunt, Jr., P.J. Gould and K. Morgan. Estimates of prey consumption by marine birds
in the North Pacific Ocean. (S2-088)

Haruo Ogi. Food and feeding habits of marine birds in the western region of the northern North
Pacific. (S2-179)

Robert W. Furness. (Invited) Sandeel consumption by predators in the North Sea: implications
for fishery management. (S2-069)

Overview of poster session

Kerim Y. Aydin, V.V. Lapko, V.. Radchenko and P.A. Livingston. A comparison of the Eastern
and Western Bering Seas as seen through predation-based food web modeling. (S2-298)

Shino Tanaka, N. Arai, W. Sakamoto, K. Yoshida and N. Baba. Particle Induced X-ray Emission
(PIXE) analysis of trace elements in teeth of northern fur seals. (S2-248)

Tsutomu Tamura and H. Ohizumi. Foods and feeding habits of cetaceans, and their food
consumption in the North Pacific - especially western North Pacific minke whales. (S2-247)

Douglas F. Bertram, D.L. Mackas, D.W. Welch, W.S. Boyd and J.L. Ryder. Zooplankton
distributions and foraging locations of breeding Cassin’s Auklets from Triangle Island, British

Columbia. (S2-020)

14

%  Unless specified “Tsukuba” or “Tokyo”, all sessions and meetings are held in Hakodate. *
% Please check session schedules on display at the venue for presentation times and latest updates.<



Julia K. Parrish, E. Logerwell, K.D. Hyrenbach and W.]. Sydeman. Community interactions
between seabirds and coastal pelagics: starvation or satiation? (S2-188)

Alexander 1. Boltnev. Regime-shift of the Bering Sea ecosystem and population trends of
northern fur seals on the Commander I[slands. (S2-022)

RECENT PROGRESS IN ZOOPLANKTON ECOLOGY STUDY IN PICES REGIONS (09:00
- 13:00) - Part 2
(BIO / CCCC Joint Topic Session: S3)
Co-Convenors: Tsutomu lkeda (Japan), Woong-Seo Kim (Korea), Michael M. Mullin (U.S.A.) & David
W. Welch (Canada)
(Papers to be presented over 2 days.)
Rong Wang. (invited) A review of current zooplankton studies in China GLOBEC. (S3-265)
Christine T. Baier and M. Terazaki. Effects of chaetognath predation on copepod communities
of the southeast Bering Sea Shelf. (S3-010)
Gadi Padmavati and T. lkeda. Vertical distribution and generation time of Metridia pacifica in the
Opyashio Region, western North Pacific. (S3-187)
Woong-Seo Kim. (invited) - History and recent progress in zooplankton studies in Korea. (S3-
311)
Mary N. Arai, K. Nagasawa, D.W. Welch and A. Dunsmuir. (invited) Predation by fish,
especially chum salmon, on North Pacific coelenterates. (S3-008)
Richard D. Brodeur, H. Sugisaki, K.Y. Aydin and ].M. Napp. Increases in jellyfish biomass in
the Bering Sea: Implications for the ecosystem. (S3-027)
Wen-Tseng Lo, Y.P. Hung and H.Y. Hsieh. Composition and spatial variations of siphonophores
(cnidaria) in the waters of northern Taiwan. (S3-148)
Victoria V. Nadtochy and Y.I. Zuenko. Change of dominant species in spring-summer plankton
of Peter the Great Bay (Japan Sea). (S3-163)
Yaqu Chen, Z. Xu, Y. Wang and M. Jiang. Study on dynamic of biomass and ecology of
zooplankton in East China Sea. (S3-037)

SCIENCE AND TECHNOLOGY FOR ENVIRONMENTALLY SUSTAINABLE
MARICULTURE IN COASTAL AREAS (09:00 - 13:00) - Part 2

(MEQ Committee Topic Session: S9)

Co-Convenors: Colin D. Levings (Canada), Makoto Shimizu (Japan) & John E. Stein (U.S.A.)

(Papers to be presented over 2 days.)

Valery A. Brykov. (invited) Mussel culture as potential source of eutrophicatoion of coastal
waters of Primorye. (59-029)

Katsuyuki Abo, S. Toda, T. Fujiwara and T. Take. Effects of water exchange on the occurrence
of oxygen depletion in fish farms of Gokasho Bay, Central Honshu, Japan. (S9-001)

Shigeru Montani and H. Tsutsumi. Ultilization of biological activities of capitellid polychaete for
treatment of organically enriched sediment deposited on the bottom fish net pen culture.
(S9-160)

Overview of poster session

Shang Chen, M. Zhu and Y. Ma. Niche suitability assessment of maricultured region. (S9-042)

Michael Phillips. (invited) Concepts and experiences related to the integration of aquaculture
into coastal management. (S9-318)

PAPERS FOR THE FISHERY SCIENCE COMMITTEE (09:00 - 13:00)
Co-convenors: Douglas E. Hay (Canada)
Svetlana V. Davidova. Early ontogenesis of fishes, understanding of the mortality nature.
(FISp056)
Houng-Yung Chen and Y.L. Chen. Pelagic anchovy did not feed on lower the food chain in the
upwelling of the East China Sea. (FI5p038)
John Dower. Are declines in larval fish mortality following metamorphosis linked to
hydrodynamic efficiency? (FISp059)
Satoshi Suyama, Y. Kurita, Y. Kamei, Y. Kajiwara and Y. Ueno. Annual change of the size in
each year class of Pacific saury (Cololabis saira) estimated based on the hyaline zone in the
otolith. (FISp244)
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Yeong Hye Kim, Y.J. Kang and ].Y. Park. A Genetic Analysis of the Common Squid, Todarodes
pacificus in Korean Waters. (FISp121)

Hideaki Nakata, T. Kitagawa, S. Kimura and H. Yamada. Spatial and temporal distribution of
short life-span squid and fish inferred from diving behavior of Pacific bluefin tuna. (FISp166)

Kohji lida, S. Saitoh, Y. Sakurai, T. Mukai, K. Miyashita, T. Hokimoto, Y. Fujimori, ]. Yamamoto
and K. Yamauchi. Multimedia observation of fish resource and environment using satellite,
acoustics and ROV remote sensing. (FISp094)

Jake Schweigert and J. O'Connell. Spectral and time series analysis of British Columbia Pacific
herring recruitment in relation to environmental variables. (FISp223)

Kerim Y. Aydin, K. Myers, R. Walker and N. Davis. ENSO- and regime-scale variation in the
biogeography of Gulf of Alaska micronekton as a driving mechanism for observed growth
trends in Pacific salmon. (FISp297)

Robin P. Rigby. Does RAPT (Radio Acoustic Positioning Telemetry) tagging change spawning
behaviour, a chokka squid experiment? (FISp201)

Elena P. Dulepova. Trophic relations of pink (Oncorbynchus gorbusha) and chum salmon (O.
keta) juveniles in the epipelagic layer in the southern Okhotsk Sea in fall-winter. (FISp061)

Closing Session (13:00 - 14:30)

Science Board Meeting* (15:30-18:00)
Governing Council Meeting* (15:30-18:00)

28™ October, 2000 (Saturday)

Science Board Meeting* (09:00-10:30)

Governing Council Meeting* (11:00 - 15:00)
Tokyo - 29" October, 2000 (Sunday)

NPAFC-PICES JOINT WORKSHOP ON FACTORS AFFECTING PRODUCTION OF
JUVENILE SALMON: COMPARATIVE STUDIES ON JUVENILE SALMON ECOLOGY
BETWEEN THE EAST AND WEST NORTH PACIFIC OCEAN (09:00-17:30)

™R 221

Poster Session (displayed throughout the duration of meeting with designated viewing times
during the oral sessions)

S1: SB Symposium (Designated viewing time: 23" October, 15:50-16:10)

Valentina D. Budaeva. 1981-1991 variability of thermal fields and thermohaline water structure
of the Kuroshio and Oyashio currents. (S1-031)

Evan A. Howell and J.J. Polovina. Using ecospace to model mesoscale variability of the
transition zone chlorophyll front in the North Pacific Ocean. (S1-086)

A.N. Ivano)v. The fish community of pelagial in the subarctic front of the northwest Pacific.
(S1-100

Gennady A. Kantakov. Subtropical alternative heat and salt advection impact to the Sea of
Okhotsk ecosystem. (S1-111)

Masahide Kayeriama, M. Nakamura, M. Fukuwaka, Y. Ishida, H. Udea, R.V. Walker and K.W.
Myers. Comparison of feeding ecology of Pacific salmon in the eastern and western North
Pacific Ocean. (S1-108)

Megumi Nakamura, M. Kaeriyama, Y. Ishida, H. Udea, R.V. Walker and K.W. Myers. Feeding
ecology and trophic dynamics of Pacific salmon in the Gulf of Alaska. (S1-165)
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S2:

S3:

*

>

Yury V. Novikov, E.V. Slobodskoy and Y. Nakamura. Distribution and biological characters of
neon flying squid, Ommastrephes batramii, in relation to water structure of the south Kuril
Islands region. (S1-177)

Vladimir Ponomarev, D. Kapluenko and H. Ishida. Climate variation and change in the
extratropic Asian - Pacific region in the XX Century. (S1-195)

Gennadiy A. Shevtsov and Y.V. Novikov. Influence of oceanological conditions on formation of
concentrations of the feeding Japanese flying squid (Todarodes pacificus) in the south Kuril
region. (S1-228)

Mikhail A. Stepanenko and A.V. Nikolaev. Interannual variability of eastern Bering pollock
(Theragra chalcogramma) recruitment and distribution in the period North Pacific climate shift
of 1990s. (S1-239)

Young Sang Suh, S.G. Lee, L.H. Jang and H.J. Oh. The relationship between the ocean color
from the SeaWiFS satellite and chlorophyll a, and suspended solid in the clear waters and the
turbidity waters around Korean Peninsula. (S1-332)

H. Watanabe and K. Kawaguchi. Decadal change in abundance of surface migrating myctophid
fishes in the Kuroshio Region during 1957-1994. (S1-267)

BIO Topic Session (Designated viewing time: 27" October, 10:15-10:45)

Shannon L. Cass-Calay. The effects of prey availability and physical variables on the recent
feeding and growth rates of larval Pacific hake, Merluccius productus (Ayers), in the California
Current region. (S2-033) ;

K. David Hyrenbach. Albatross response to survey vessels: implications for studies of
distribution, abundance and prey consumption. (S2-090)

Takeomi Isono and Y. Sakurai. Changes in the size of Steller sea lion skulls during the 1960s-
1990s. (S52-097)

Ulf Lindstrem, A. Harbitz, T. Haug, T. Pedersen. Foraging behaviour of minke whales
(Balaenoptera acutorostrata) in the southern Barents Sea. (S2-146)

V.V. Napazakov, V.I. Chuchukalo and V.I. Radchenko. Feeding features of gadoid fishes
(Gadidae) in the western Bering Sea in summer and fall seasons. (S2-168)

Alexei M.Orlov. Feeding habits and feeding competition among large predatory fishes on the
western Bering Sea continental slope. (S2-185)

William J. Sydeman, J.A. Thayer and K.L. Mills. Temporal variability in prey consumption by
breeding seabirds in the California marine ecosystem. (S2-335)

Gary L. Thomas and R.E. Thorne. Nocturnal feeding by Steller sea lions, humpback whales and
seabirds on herring aggregations overwintering in Prince William Sound, Alaska. (S2-253)
Bruce A. Wright and L.B. Hulbert. Too many sharks in the nearshore waters of the eastern Gulf

of Alaska? (S2-272)

BIO/CCCC Joint Topic Session (Designated viewing time: 26" October, 16:05-16:40

& 27" October, 10:20-11:00)

Vera Alexander. The census of marine life: addressing the biodiversity and distribution of marine
life. (S3-004)

Irina Y. Bragina. Zooplankton communities seasonal and interannual changes in the northern
part Sea of Japan. (S3-026)

Sergey D. Bukin and N.G. Galimzyanov. Distribution of three species of larval shrimp in the
Tatar Strait. (S53-032)

Elena P. Dulepova. Comparative analysis of zooplankton productional characteristics in the
Bering and Okhotsk Seas. (S3-060)

Xifu Han and R. Wang. The study of digestive gut structure and enzyme activity of protease,
amylase, and alkaline phosphatase of Calanus sinicus during summer in Yellow Sea and East
Sea. (S3-079)

Naoki Iguchi, H. Kazumasa and H. Nishida. Benthopelagic populations of the euphausiid
Euphausia pacifica in the southern Japan Sea as food for pelagic fish (common mackerel). (S3-

093)
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S4:

%

>

Anai lijima and N. Shiga. Whether zooplankton community structure have changed or not in
the southeastern Bering Sea shelf recently? (53-095)

Hideki Kaeriyama and T. Ikeda. Seasonal variations in abundance and community structure of
planktonic ostracods in the Oyashio Region (site H). (S3-107)

Jung-Hoon Kang and W.-S. Kim. Annual variation in distribution of zooplankton in the Yellow
Sea, 1996-1998. (S3-110)

Moriyuki Kotori and K. Hirano. Recently observed delay in the occurrence of spring
zooplankton biomass maximum in Ishikari Bay, western Hokkaido. (S3-132)

Donghyun Lim, W.D. Yoon, K.S. Park, S.H. Cho and Y. Lee. Biological evidence on
introduction of the Kuroshio to the Yellow Sea. (S3-144)

Donghyun Lim, W.D. Yoon, S.H. Cho and Y. Lee. Life cycle of Oithona similis (Copepoda:
Cyclopoida) in coastal waters of the Northwestern Pacific. (S3-145)

Luis Felipe Lopez Tachiquin, D.U. Hernandez-Becerril and E. Bravo-Sierra. Marine planktonic
choanoflagellates from Baja California, Mexico. (53-149)

Svetlana V. Naydenko. Seasonal dynamics of structure and biomass of the plankton in the south
Kuril region. (S3-172)

Koh Nishiuchi and T. Ikeda. Interannual variabilities in abundance of Sagitta elegans, S. scrippsae,
and Eukrobnia hamata (chaetognatha) in the central North Pacific. (S3-174)

Stephen J. Romaine. Diversity and density changes of significant taxa along the British
Columbia coast from 1990-99. (S3-206)

Ho Young Soh, H.-L. Suh, S. Ohtsuka, Y.Ho Yoon and S.D. Choi. Ontogeny and phylogeny of
appendages in copepodid stages of Tortanus derjugini smirnov, 1935 (copepoda, calanoida).
(S3-234)

Hiroya Sugisaki. Seasonal variation of trophic relationships between micronekton and
macrozooplankton off eastern Japan. (S3-243)

A.F. Volkov. Concerning the possibility of prediction of feeding base of nekton (sized structure
and number of some mass species of a zooplankton. (S3-313)

Won Duk Yoon and Y. Lee. Euphausia pacificia (Euphausicea: crustacea) of the Yellow Sea: IL
Allometric relationship. (S3-306)

Ok Hwan Yu, H.Y. Soh and H.-L. Suh. Secondary production of Synchelidium lenorostralum
(Crustacea, Amphipoda) in a sandy shore, southern Korea. (S3-284)

Wuchang Zhang and R. Wang. Short time dynamics of ciliate abundance in the Bohai Sea,
China. (53-286)

FIS Topic Session (Designated viewing time: 24" October, 11:00-11:20 & 26"

October, 16:00-16:20)

Bongjin J. Cha and C.W. Lee. Development of a depth control system for model midwater trawl
gear using fuzzy logic. (S4-035)

Hyung Kee Cha and C.W. Oh. Reproduction and population dynamics of Penaeus chinensis
(Decapoda: Penaeidae) on the western coast of Korea, Yellow Sea. (S4-034)

Kangseok Hwang, Y.-M. Choi and J.-H. Park. Relationship between abundance of common
squid, Todarodes pacificus and distribution of zooplankton affected climate changes in the East
Sea of Korea. (54-089)

Kengo Ishino. Changes in year-class strength of red halibut. (54-096)

Hung Y. Kim, C.W. Lee, Y.B. Kim, B.K. Kwon, BJ. Cha and S.J. Won. Development of
computer aided design and analysis software for a midwater trawl gear. (S4-122)

Chang 1k Zhang, Man Woo Lee and Kyum Joon Park. Age determination and estimation of
growth parameters using otoliths of small yellow croaker, Pseudosciaena polyactis in Korean
waters. (S4-287)

Larisa M. Zverkova. Walleye pollock (Theragra chalcogramma) population organization ecological

bases. (S4-295)
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S6: POC/BIO Joint Topic Session (Designated viewing time: 24" October, 15:40-16:20 &

S7:

*

»

25" October, 15:40-16:20)

Chen-Tung Arthur Chen, S.-L. Wang, B.-]. Wang and C.-L. Liu. Carbonate chemistry of the
South China Sea. (S6-040)

Kumiko Fukuda, S.-I. Saitoh, S.-I. Noriki, T. Nakatsuka and M. Wakatsuchi. Variability of
chlorophyll a and sea ice concentration in the Okhotsk Sea as observed from satellite during
1996-1999. (S6-067)

Makio C. Honda, F. Hoshi, T. Sugawara, M. Kusakabe and I. Asanuma. Export flux of organic
carbon in the northwestern North Pacific. (S6-083)

Shin-ichi Ito, M.]. Kishi and T. Miyao. Mechanisms of the seasonal variation of Chlorophyll on
(144E observation line in the Mixed Water Region using a one-dimensional ecosystem model.
S6-098)

Anatoly Obzhirov, A. Salyuk and E. Suess. Monitoring of methane in eastern Sakhalin shelf and
slope of the Okhotsk Sea. (56-337)

Vedula V.S.S. Sarma. Seasonal change in effect of surface pCO, and air-sea exchange in the
Arabian Sea. (S6-331)

Yoshikazu Sasai and M. lkeda. A three-dimensional model of carbon cycle in the upper layer of
the North Pacific. (S6-215)

Akiyoshi Shinada, T. Ikeda and S. Ban. Planktonic food chain dynamics in the Oyashio region,
western subarctic Pacific. (S6-231)

Pavel Yu. Tishchenko, A.N. Derkachev, G.Yu. Pavlova, E. Suess, K. Wallmann, G. Bohrmann
e(md J5 Greinert. Formation of carbonate concretion in methane venting area on seafloor.
S6-255)

Keiko Yamada, ]. [shizaka, S.-I. Saitoh and M. Kishino. Interannual variability of surface
?hlorophyll a and primary production in the Japan Sea observed by satellite remote sensing.
S6-315)

Katsumi Yokouchi, K. Okamura, K. Kitani, S. Ohshimo and M. Tokimura. Phytoplankton crop
estimated from the upper mixed layer depth and light intensity in the western waters of
Kyushu, Japan. (S6-282)

S.P. Zakharkov, V.B. Lobanov, B.G. Mitchell and L.N. Sovetnikova. The production parameters
of phytoplankton in the Japan Sea in winter and spring 2000. (S6-327)

CCCC Topic Session (Designated viewing time: 24" October, 15:40-16:00 & 25%

October, 15:40-16:00)

David M. Checkley, Jr., M.M. Mullin, M. Carter, K. Ireson and M. Thimgan. Time-space
pattern for four indices of the abundance of zoo- and ichthyoplankton in the California
Current Region. (S7-304)

Tomonori Hamatsu and K. Yabuki. Decadal variability on the growth rate and the age of
maturation of walleye pollock off the Pacific coast of Japan. (S7-077)

Seiji Katakura, A. Nishimura and T. Nishiyama. Otolith growth patterns of the year-classes 1978
and 1989 walleye pollock in young ages in the Bering Sea. (S7-113)

Toru Kobari and T. lkeda. The relationship between body size and water temperature of
newcalanus copepods (crustacea: copepoda) in the subarctic Pacific. (S7-127)

Kosei Komatsu, Y. Matsukawa, K. Nakata, T. Ichikawa and K. Sasaki. A three dimensional
modeling study of the ecosystem dynamics around the Kuroshio frontal region. (S7-129)

Cathryn A. Lawrence and L.W. Botsford. Salmon population dynamics: US GLOBEC
retrospective and modeling studies in the California Current ecosystem. (S7-342)

R. Ian Perry, B. Hargreaves, D.L. Mackas and R.E. Thomson. Mesoscale spatial distributions and
condition of juvenile Pacific salmon and comparisons with environmental conditions off
southern British Columbia during the 1990s. (S7-191)

Katsuyuki Sasaki and K. Kawasaki. Seasonal change of primary production around Kuroshio
Extension. (S7-216)

Tsuyoshi Shiotani and S.-I. Uye. Selective feeding of the calanoid copepod Calanus sinicus on
the natural microplankton assemblage, with special reference to microzooplankton. (S7-232)

Tetsuya Takatsu, K. Imura and T. Takahashi. Dominant year-classes in brown sole Pleuronectes

herzensteini. (S7-245)
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Patricia A. Wheeler and H.L. Corwith. El Nifio related variations in nutrient and chlorophyll
distributions off Oregon: causes and consequences. (S7-305)

Terry E. Whitledge, A.R. Childers and D.A. Stockwell. Nutrient and productivity relationships
to physical processes on the Gulf of Alaska Shelf. (S7-270)

S8: MEQ Topic Session (Designated viewing time: 24" October, 10:55-11:30)

Seiichi Uno, J. Yun, M. Kaneniwa, J. Koyama, H. Yamada and K. Ikeda. Lipid class and fatty
acid composition of mussel, Mytilus trossulus, in Vancouver Harbor. (S8-260)

Seiichi Uno, J. Koyama and H. Yamada. Oraganochlorine and polyaromatic hydrocarbon residues
in English sole, Pleuronectes vetulus, at Vancouver Harbor. (58-360)

S9: MEQ Topic Session (Designated viewing time: 27" October, 10:45-11:15)

Ji-Young Cho and Y.-K. Hong. Purification of growth enhancers for microalgal Isochrysis galbana
from the seaweed Monostroma nitidium. (S9-044)

Jae-Suk Choi and Y.-K. Hong. Axenic isolation procedure of the neutral spore and conchocelis
from the seaweed Porphyra yezoensis. (S9-045)

G.S. Gavrilova. Peculiarities of scallop (Mizuhopecten yessoensis jay) bottom cultivation in Peter
the Great Bay (the Sea of Japan). (59-071)

Larissa A. Gayko. The use of long-term physical and statistical methods to forecast yield
of mollusks on marine farms. (89-072)

Myung W. Han and Y.C. Park. Potential impact of marine pollution on harvesting of seaweed
off Ulsan Bay, Korea. (S9-078)

Mi-Jung Kim, L.-G. Jin, J.Y. Park and Y.-K. Hong. Nucleotide sequences of the partial 18S
tDNA from Korean scallops. (S9-124)

L.E. Kochergin, A.A. Bogdanovsky, V.D. Budaeva, V.G. Makarov, S.M. Varlamov, N.A. Dashko,
V.E. Putov and S.I. Rybalko. The technique of hydrometeorological scenario construction for
the areas of Sakhalin shelf. (S9-128)

Eun-Hee Kwon, J.-Y. Cho, ]J.-S. Choi, S.-Y. Hong, H.-W. Shin and Y.-K. Hong. Antifouling
activity of seaweed extracts against the marine green alga and blue mussel. (S9-137)

FIS Paper Session (Designated viewing time: 24" October, 11:00-11:20 & 26™ October,

=

>

16:00-16:20)

E.E. Borisovets, Ju.E. Bregman, G.I. Victorovskaya and M.V. Kalinina. Chorological structure of
gray sea urchin at the northwestern coast of Japan Sea and the possible mechanisms of its
formation. (FISp023)

Ludmila A. Chernoivanova. Influence of solar activity and climate changes on Wachna cod
reproduction in Peter the Great Bay. (FISp043)

Svetlana V. Davidova. Peculiarities of the Engraulis japonicus spawn in Peter the Great Bay in
1988-1998. (FISp055)

L.L. Glebov. Trophic relations of chinook and coho salmons in the Sea of Okhotsk. (FISp074)

Denis V. Izmyatinsky. Species composition and abundance of fishes in Amursky Bay (Japan
Sea). (FISp103)

Sen-Tok Kim. Winter diet structure of shelf fishes in eastern slope waters of the Tatar Strait,
Sea of Japan. (FISp120)

Kenji Konishi, S. Honda and Y. Sakurai. Distribution and abundance patterns of two larval
e(misaki;le nematodes in walleye pollock collected off the Pacific coast of Hokkaido, Japan.

FISp131)

Yukiko Matsushita, Y. Naito, H. Ogi and H. Ueda. The homing migration of lacustrine masu
salmon, Onchorynchus masou, in Lake Toya. (FISp154)

I.N. Moukhametov and O.N. Moukhametova. Fry of fishes of coastal waters of Gulf of Terpenia
(Sakhalin Island) in June 1992. (FISp162)

Takahiro Nobetsu. North Western Pacific Spawning and Feeding Areas of Threadfin Hakeling,
Laemonema longipes. (FISp175)
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O.I. Pushchina. The size and composition of daily ration of the atca mackerel Pleugrogammus
azonus in Primorye coastal waters (Japan Sea). (FISp197)

Andrew B. Savin. Spatial distribution of Pacific cod (Gadus macrocephalus) and Arctic cod
(Boreogadus saida) in the Olutorsky Gulf of the Bering Sea. (FISp219)

Hyeon Ok Shin, S.C. Kim, BK. Hyang and K.M. Kang. A data processing of the sea bottom
shape. (FISp230)

Igor Yuryevich Soukhin. Peculiarities of seasonal dynamics of feeding of Black Sea urchin
Strongylocentrotus nudus. (FISp236)

Sungjae Won, C.W. Lee, ].H. Lee, B.J. Cha, H.Y. Kim and Y.S. Lee. Development of fishing
gear materials and accessories database software. (FISp271)

Takashi Yanagimoto and A. Nishimura. The interannual changes of biological characters on
walleye pollock, Theragra chalcogramma, in the Aleutian Basin of the Bering Sea. (FISp279)
Chang Ik Zhang, K.K. Park, T.G. Kang, SK. Lee and C.S. Kim. Stock assessment of the Korean

scallop Chlamys farreri in the adjacent waters around Wando, Korea. (FISp288)
Chang Ik Zhang, Y.I. Seo, S.I. Lee and M.H. Shon. A study on the multi-species assessments in
Korean fisheries. (FISp290)

MEQ Paper Session (Designated viewing time: 25" October, 15:30-15:50)

Valentina V. Andreeva and A.D. Samatov. Characterization of plankton in area of Piltun-
Astohk oil and gas field (northeast of Sakhalin Shelf). (MEQp007)

Tatyana V. Shaposhnikova and N.V. Ivanova. Interannual variabilities in the reproductive
strategy of Laminaria japonica (aresch) (phaeophyta), Japan Sea. (MEQp226)

Sean Y. Sol, L.L. Johnson, B.H. Horness, T.K. Collier and J.E. Stein. Relationship between oil
exposure and reproductive parameters in fish collected following the Exxon Valdez oil spill.
(MEQp235)

Yunlong Wang, Z. Xu, Y. Cheng and Y. Chen. Effects of dredging suspended mud on the larval
development and molt of Chinese crab Eroicheir sinensis. (MEQp264)

Zhaoli Xu, ]. Xu, Q. Yugn, M. Jiang and Y. Chen. The impact of suspension from Changjiang
dipping out and suspended mud liquid on hydrobios. (MEQp274)

Zhaoli Xu, Q. Yuan, M. Jiang, Y. Wang and Y. Chen. The study on assemblage density of
copepod dominants in plume front zone of Changjiang River estuarine area. (MEQp275)

POC Paper Session (Designated viewing time: 26™ October, 17:20-18:00)

X
»

Valentina D. Budaeva, V.G. Makarov and E.V. Dmitrieva. Typification of water circulation
structure in Sakhalin Bay. (POCp030)

Mikhail A. Danchenkov, D.G. Aubrey and S.C. Riser. Branch of subarctic front in the Japan
Sea and south-eastward current along it. (POCp053)

A.L. Figurkin. Okhotsk Sea shelf and slope waters circulation in cold seasons of the year.
(POCp064)

Motoyo Itoh, K.I. Ohshima and M. Wakatsuchi. Isopycnally Averaged Climatology For The
Okhotsk Sea. (POCp099)

Akie Kato and G.V. Shevchenko. Seasonal and interannual changes of SST in the Okhotsk Sea
and adjacent areas. (POCpl14)

V.F. Krapivin, John ]. Kelley and K. Shirasawa. Synthesis of environmental data for the Okhotsk
Sea with application of other subarctic regions. (POCp133)

Victor 1. Kuzin and O.N. Nazarov. Sensitivity of model circulation of the Sea of Japan (East
Sea) to grid resolution and external forcing. (POCp135)

Vladimir A. Luchin and V.V. Plotnikov. Interannual variability of water temperature in the
Japan (East) Sea. (POCpl51)

Yan Ma and Q. Zhang. Study of typhoon sea surface wind and its ecological impacts.
(POCp328)

Alexander N. Man'ko and A.D. Nelezin. Large-scale variability of water circulation in the
northwest Pacific in 1981-1991. (POCp152)

A.G. Petrov. Hydrological processes in cold period of year in the Tatar Strait. (POCp340)

V.M. Petruk, E.O. Basyuk, G.V. Khen. Interannual variability of hydrological situation in the
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northwest part of Bering Sea. (POCp192)

Young Jae Ro, S. Smirnov and Y.H. Choi. Monthly circulation patterns in the East China Sea
and the Yellow Sea based on the current vectors estimated by P-vector method. (POCp203)

A.V. Saveliev. Long-term variability of a thermal regime in the Tsushima Current zone as
response to global climate changes. (POCp218)

LA. Zhigalov. Seasonal variation of the dichothermal layers in the northern part of the Okhotsk
Sea from May to October. (POCp291)

W2: REX Workshop

Elsa R. Ivshina. Dynamics of Sakhalin-Hokkaido herring growth rate and zooplankton biomass
along southwestern Sakhalin coast (Sea of Japan). (W2-101)

Tsukuba - W7: CO, Data Synthesis Symposium (Designated viewing time: 18" October,
16:00-17:00)

Keiri Imai, N. Tsurushima, T. Egashira, Y. Nojiri and T. Saino. Seasonal variation of primary
productivity at Station KNOT (44°N, 155°E) in the North western Pacific Ocean. (W7-
366)

Hisayuki Y. Inoue, M. Ishii, H. Matsueda, S. Saito, K. Nemoto, T. Tokieda, T. Kawano, L.
Asanuma and A. Murata. Temporal and spatial variations in carbonate system of the central
and western equatorial Pacific during the period from 1987 to 2000. (W7-367)

Masao Ishii, H.Y. Inoue, S. Saito, K. Nemoto, T. Midorikawa, T. Yano and H. Nagai. Seasonal
variation in total inorganic carbon and its controlling processes in surface waters of the
western North Pacific subtropical gyre. (W7-368)

Masao Ishii, H.Y. Inoue and H. Matsueda. Net community production and its importance for the
variability in pCO,sw in the marginal ice zone of the Southern Ocean south of Australia.
(W7-369)

Akihiko Murata. CO, observation programs in the North Pacific and the adjacent sea by
JAMSTEC. (W7-391)

Kazuhiro Nemoto, T. Midorikawa, A. Nakadate, K. Ogawa, T. Umeda, T. Nakano, M. Ishii and
H.Y. Inoue. Long-term trend of pCO, in the western North Pacific. (W7-374)

Tsuneo Ono, Y. Nakano, M. Wakita, T. Watai, T. Fujimoto, Y. Suzuki and Y.W. Watanabe.
Distribution of DIC and related properties in the North Pacific along 47°N measured in the
late 1990s. (W7-377)

Yoshihiro Shiraiwa, Y. Sugimoto-Hatano, M. Sato and J.M. Sorrosa. Regulatory aspects of the
growth and CaCQ; production of marine coccolithophorids by nutrient supply and
temperature. (W7-379)

T. Suzuki, K. Goto, M. Ishii, T. Miyake, A. Murata, Y. Nojiri, S. Oguma, T. Ono, T. Saino, F.
Shimano, Y. Tsurushima, S. Watanabe and Y.W. Watanabe. Metadata for CO, and related
oceanographic data in Japan. (W7-380)

Nobuo Tsurushima, K. Imai, Y. Nojiri and S. Watanabe. Seasonal variation of oceanic carbon
dgox)ide species at the western sub-arctic Pacific time series site (KNOT) 1998-2000. (W7-
381

Jive Zeng, Y. Nojiri, Y. Fujinuma, P.P. Murphy and C.S. Wong. Distributions of ApCO, and CO,
ﬂux;:s in the northern North Pacific: Results from a commercial vessel in 1995-1999. (W7-
383
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9AM2000 §9-001 oral

EFFECTS OF WATER EXCHANGE ON THE OCCURRENCES OF OXYGEN DEPLETION IN FISH FARMS OF
GOKASHO BAY, CENTRAL HONSHU, JAPAN

Katsuyuki Abo', Satoru Toda?, Tateki Fujiwara® and Tomoyuki Takeuchi*

! National Research Institute of Aquaculture, Mie, Japan. 516-0193 e-mail: abo@nria.affrc.go.jp

2 Japan Sea National Fisheries Research Institute, Niigata, Japan. 951-8121

* Faculty of Agriculture, Kyoto University, Kyoto, Japan. 606-8502

*  National Research Institute of Fisheries Engineering, Ibaraki, Japan. 314-0421

There are many small semi-enclosed estuaries along the Pacific coast of Japan, where fish farms are intensively distributed.
Because ca. 80% of the feed is discharged out of the culture cages as feed remnant and fish excrement, the fish farms suffer from
serious organic pollution and subsequently cause the oxygen depletion in the estuaries. In Gokasho Bay, fish farming is well
developed and overcrowded culturing of the fish caused oxygen depletion in the benthic layer in the stratified season. In this bay,
water exchange is also the significant factor on the water quality. The internal tide and coastal upwelling control the estuarine-
shelf water exchange and play an important role in evaluating hydrographic conditions related to sustainable aquaculture
production. When a coastal upwelling occurs on the shelf, the lower-layer-water on the shelf can intrude into the bay as an
internal bore crossing over the sill at the mouth of the bay. The intrusion of shelf water induces the water exchange and supplies
oxygen into the bottom layer. However, this process lifts the oxygen-deficient water mass in the bottom towards the surface and
directly affects the health and growth of the fish in the cages suspended in the shallow layer. We have also constructed a two-
dimensional numerical model which can simulate such phenomena and predict the behavior of the oxygen-deficient water masses.

9AM2000 S8-002 oral

"BIOLOGICAL EFFECTS MONITORING" - WHAT HAVE WE LEARNED DURING THE LAST TWENTY YEARS?
Richard F. Addison

Department of Fisheries and Oceans, Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail:
AddisonR@pac.dfo-mpo.gc.ca

The term "pollution” implies biological effects, but until fairly recently the only readily measurable biological end-point was death;
while this may be adequate to assess "end-of pipe” water quality (through LC50 determinations) it is not a useful measurement for
receiving waters. During the last twenty years or so many sub-lethal bioassays have been proposed or developed for use in marine
environments, and several of these have been evaluated during collaborative exercises by various intergovernmental agencies; a
handful of those have emerged as being consistently successful and are now used routinely to complement conventional
assessments of marine pollution by chemical analyses. These bioassays range from biochemical measurements (such has hepatic
mono-oxygenase induction or acetylcholinesterase inhibition) though whole organism changes (e.g., oyster embryo bioassays,
measurements of "scope for growth") to measurements of (usually benthic) community structure. Some applications of these will
be discussed in detail, with particular reference to the PICES-MEQ Vancouver Practical Workshop.

9AM2000 MEQp003 oral

INFLUENCE OF TBT ON PHYSIOLOGICAL STATUS OF FISH LIVER HEPATOCYTES

Irina G. Agafonova', Dmitry L. Aminin', Jae Ryoung Oh?, Yeong Beom Shin® and Soo-Hyung Lee?

Y Pacific Institute of Bioorganic Chemistry, Far East Division of RAS, Prospect 100 let Viadivostoky, 159 Viadivostok 690022,
Russia e-mail: irina_grig@hotmail.com

2 Korea Ocean Research and Development Institute (KORDI), Ansan P.O. Box 29, Seoul 425-600, Republic of Korea

Organotin compounds have found widespread commercial use as pesticides, fungicides and stabilizers of plastics. Studies have
shown that most of organotins produce very high toxicity upon different species of sea animals. But the mechanism of biological
action of these compounds still remains unclear.

In present study the rapid effect of one of the toxic organotin tributyltin (TBT) upon fish hepatocytes was studied. Some
intracellular biomarkers (such as lysosome activity, esterase activity, DNA content, intracellular Ca** concentration, cell
biomembrane microviscosity) of liver cells reflecting general physiological status of fish organisms were used to detect direct
biological effect of TBT upon fish cells. Hepatocytes were isolated from liver of Goldfish Carassius auratus and cultivated as a
primary culture. TBT was introduced into cell culture medium and incubated with hepatocytes during one hour. Intracellular
fluorescent probe technique and spectrofluorometry were applied to investigate the mechanism of TBT biological action upon cells.

It was found that TBT acts as a cytotoxin influensing on cell viability on dose-depended manner. Cytotoxic activity of TBT upon
goldfish hepatocytes was estimated with Trypan blue dye by standard protocol. The ED50 was about10-15g/ml.

It was showed that this compound inhibited lysosomal function, strongly reduced esterase activity and increased internal Ca®*
concentration with inhibition of Ca** transport across biomembrane and altered biomembrane microviscosity.
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TBT at concentration of 10g/ml inhibited EROD (P450) activity of living hepatocytes on 100% and at concentration of 1g/ml - on
around 50% for 30 min of compound incubation with cells which was estimated with Plate Reader assay and conventional
spectrofluorometric method.

Investigation of double-stranded DNA content in hepatocytes after TBT action showed the increasing of intraceilular DNA
cqncentration (stimulating effect) which reflect the cell recovery and adaptation mechanisms.

The possible mechanism of TBT action is discussed.

9AM2000 $3-004 poster :

THE CENSUS OF MARINE LIFE: ADDRESSING THE BIODIVERSITY AND DISTRIBUTION OF MARINE LIFE

Vera Alexander

School of Fisheries and Ocean Sciences, University of Alaska Fairbanks, Fairbanks, AK 99775, U.S.A. email:
vera@sjfos.uaf.edu

The Census of Marine Life is an international research program that seeks to assess and explain changes in diversity, distribution
and abundance of life in the oceans. Development of the program was fostered through a series of workshops, and is currently
guided by an International Scientific Steering Committee (SSC) and managed by a Secretariat. The SSC is preparing a draft
Scientific Strategy for review by the scientific community; the overall program will be developed in cooperation with marine
scientists and funding agencies from around the world. Regional assessments of marine life will address specific questions related
to ocean biogeography. Ecosystems supporting intensive fishing, mid-ocean ridges, seamounts, and open ocean pelagic
environments are under consideration. An Ocean Biogeographical Information System is being developed, with several
exploratory projects supported through the National Ocean Partnership Program. Other areas of interest include the History of
Marine Animal Populations (HMAP), and the application of novel sampling technologies for marine populations.

9AM2000 MEQp00S oral

EFFECT OF ORGANOTINS, TBT AND TPHT, ON FLATFISH LIVER HEPATOCYTES IN IN VIVO EXPERIMENT

Dmitry LI.PAminin‘, Irina G. Agafonova', Jae Ryoung Oh*, Won Joon Shim?, Yeong Beom Shin’, Soo-Hyung Lee? and Joong-

Kyun Jeo!

! Pacific Institute of Bioorganic Chemistry, Far East Division of RAS, Prospect 100 let Viadivostoky, 159 Viadivostok 690022,
Russia e-mail: d_aminin@hotmail.com

2 Korea Ocean Research and Development Institute (KORDI), Ansan P.O. Box 29, Seoul 425-680, Republic of Korea

3 Kangnung National University, Faculty of Marine Bioscience and Technology, Kangnung, Kangwon 210-702, Republic of
Korea

Two toxic organotins were introduced in in vivo experiments with flatfishes, olive flounder (Paralichthys olivaceus). The fish
were separated in several experimental groups, kept in 0.6 ton of 8 different aquarias and fed a nutritionally complete commercial
diet. Filtered aerated natural seawater was used. To assess accumulation and effect of organotins on hepatic cells, olive flounders
were exposed to tributyltin chloride (TBT) and triphenyltin chloride (TPhT) at nominal concentrations of 0.01, 0.1 and 1.0 g/L for
each compound and mixture of 0.1 g/L (TBT) + 0.1 g/L (TPhT) for 30 days. Control fish were kept in another aquarium under
the same condition in the absence of organotin. Seawater was renewed everyday and then adjusted to the nominal organotin
concentration with TBT or TPhT stock solutions dissolved in ethanol. After 1, 3, 7, 14 and 30 days fish were sampled in
triplicate, liver was excised and hepatocytes were isolated from each liver as a primary cell culture. Some biochemical parameters
such as hepatocyte biomembrane microviscosity, double-stranded DNA content, non-specific esterase activity, lysosomal activity
and intracellular Ca?* concentration were estimated using fluorescent molecular probes technique and spectrofluorimetry.

No significant correlation between mortality effect and organotin concentration were observed under the action of studied
compounds, however for both organotins the significant changes in intracellular parameters were registered: biomembrane
microviscosity was altered rapidly for 3 day from the beginning of experiments; Ca** homeostasis was broken and several strong
spikes in intracellular calcium concentration were registered during all experimental period; almost complete inhibition of esterase
activity was detected even on 3rd day; some activation of lysosomal activity and increasing in DNA content were recorded within
first 7 days. There were no significant difference in action of different organotin concentrations, but in some cases 1 g/L was
most active. There were no significant differences in two organotin species, but in some cases TPhT was most effective.

All collected data showed that studied organotins acts as a toxins destroying cell biomebrane function and inhibiting activity of
some intracellular enzymes. Probably dynamic of changes in activity of hepatocyte biomarkers under organotin action correlates
with the rate of organotin accumulation in



9AM2000 $5-006 oral

INTERANNUAL VARIABILITY IN DO, NUTRIENTS AND CARBONATE PARAMETERS OF THE WESTERN
SUBARCTIC GYRE INTERMEDIATE WATER: ROLE OF PHYSICAL PROCESSES

Andrey Andreev, M. Kusakabe, Y. Kumamoto and C. Saito

Japan Marine Science and Technology Center, Japan. e-mail: andreev@jamstec.go.jp

Existence of a pycnocline (or halocline) located at 100-150 m depth and high rate of organic matter decomposition result in low
DO and pH, and in high DIC and nutrients in the upper intermediate water of WSG. Interannual variability of the water mixing
with the Okhotsk Sea and subtropical Gyre and the speed of cyclonic circulation leads to the variability in chemical parameters
concentrations of the WSG intermediate water. The water mixing at the boundaries of the Okhotsk Sea - subarctic - subtropical
regions leads to the increase of DO and pH, and to decrease of DIC and nutrients in the intermediate layer of the western subarctic
Pacific. Also the mixing decreases the vertical density gradient in the main pycnocline and thus decreases the difference in DO,
DIC and nutrients between surface and intermediate water layers of WSG.

From 1987/88 to 1991/92 the DO and pH at the 6, = 26.9-27.1 of WSG were increased and DIC and nitrate were decreased.
These changes and also the deepening of isopycnal surfaces, and the decrease in the vertical density gradient of main pycnocline
(0 = 26.6-26.8 ) were related with the high inflow of subtropical waters to the subarctic region. In 1997, the reverse changes
were occurred in the upper intermediate water layer of western subarctic Pacific: the vertical density gradient in the main
pycnocline was increased and the concentration of DO and pH became lower and DIC and nitrate became higher those in 1991/92.
Also the changes in DO, nitrate and DIC between 1991/92 and 1997/2000 can be found in the intermediate water of the Subarctic
frontal zorne.

We will discuss about impacts of the water mixing at the boundaries of the Okhotsk Sea - subarctic - subtropical regions on the
concentration of chemical parameters in the intermediate waters of western subarctic Pacific.

9AM2000 MEQp007 poster
CHARACTERIZATION OF PLANKTON IN AREA OF PILTUN-ASTOKH OIL AND GAS FIELD (NORTHEAST OF
SAKHALIN SHELF)

Valentina V. Andreeva' and A.D. Samatov?
! Sakhalin Energy In Energy Investment Company, Lid., Yuzhno-Sakhalinsk, Russxa e-mail: Valentina_Andreeva@SakhalinEnergy.ru
2 Sakhalin Research Institute of Fisheries & Oceanography (SakhNIRO)

The plankton survey in the area of Piltun-Astokh field (northeast of Sakhalin shelf has been carried out by Sakhalin Energy
Investment Company Ltd. for a number of years.

Neritic forms prevail among phytoplankton (92 species total). Diatom algae usually prevail both in biomass and in abundance,
sometimes ~ both diatom and peridinium algae. High biomass of phytoplankton is observed during the autumn “bloom” (several
grams per cubic meter).

In autumn season, the basis of zooplankton in that area is neritic forms of copepods, among which coldwater species and
meroplankton prevail. A specific trait of zooplankton is that there are cumacia in the watercolumn and they may account for
significant part of plankton’s biomass.

No significant changes were observed in species composition, structure or quantitative characteristics of zooplankton compared to
1998. Certain changes in phytoplankton’s structure registered correspond with general trends of seasonal development of
phytoplankton in coastal waters of that area.

9AM2000 $3-008 invited

PREDATION BY FISH, ESPECIALLY CHUM SALMON, ON NORTH PACIFIC COELENTERATES

Mary N. Arai!, Kazuya Nagasawa2 David W. Welch! and Adrienne Dunsmuir®
Paciﬁc Biological Station, 3190 Hammond Bay Road, Nanaimo, B.C., Canada. V9R 5K6 e-mail: araim@island.net
WelchD@pac.dfo-mpo.gc.ca

2 National Research Institute of Far Seas Fisheries, 5-7-1 Orido, Shimizu, Shizuoka, Japan. 424  e-mail:
ornatus@enyo.affrc.go.jp

3 Dauphin Island Sea Laboratory, 101 Bienville Blvd., Dauphin Island, AL 36528, U.S.A. e-mail: adunsmuir@disl.org

Although the importance of pelagic coelenterates (Cnidaria and Ctenophora) as predators of larval fish is well established, there
has been less recognition of their role within food webs as prey of fish. In the North Pacific fish such as chum salmon
(Oncorhynchus keta) and dogfish (Squalus acanthias) are among the species which feed on coelenterates. We will compare the
data from literature and our own surveys on populations of coelenterates that are available as prey to data on diets of fish in
comparable locations. The most abundant coelenterate available to chum salmon feeding in the central North Pacific is the
hydromedusa Aglantha digitale. Quantitative evaluation of the proportion of coelenterates in diets, based on the proportion of
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coelenterates in the contents of fish stomachs, is hindered by lack of data on comparative rates of digestion of coelenterates and
other prey. We will present preliminary laboratory data on rates of digestion of coelenterates by chum salmon, and consider the
contribution of coelenterates to the bioenergetic budgets for these fish.

9AM2000 §2-298 oral .

A COMPARISON OF THE EASTERN AND WESTERN BERING SEAS AS SEEN THROUGH PREDATION-BASED
FOOD WEB MODELING

Kerim Y. Aydin, Victor V. Lapko, Vladimir I. Radchenko and Patricia A. Livingston

Fisheries Research Institwte, University of Washington, Box 357980, Seattle, WA 98195, U.S.A. e-mail:
kerim@yfish.washington.edu

We present a comparison of two quantitative food web models of the Eastern and Western Bering Seas. Food webs were created
from independent estimates of production, consumption, biomass and diet from each region for multiple predator and prey species.
The results highlight the differences in the trophic structure of the two food webs from the top predators' point of view, and also
provide substantial insights into the relative strengths of different methods for measuring predator-prey linkages. Furthermore,
dynamic modeling and sensitivity experiments indicate differences in the potential for top-down and bottom-up control in the two
ecosystems. In addition, the results indicate important links between the per-biomass rates of fish population growth (P/B) and the
amount of variance found in the predator-prey linkages. Finally, we discuss the high sensitivity of the model to assumed rates of
predation on juvenile life stages of fishes, an element of the models which is difficult to measure in many marine ecosystems.

9AM2000 FISp297 oral

ENSO- AND REGIME-SCALE VARIATION IN THE BIOGECGRAPHY OF GULF OF ALASKA MICRONEKTON AS
A DRIVING MECHANISM FOR OBSERVED GROWTH TRENDS IN PACIFIC SALMON

Kerim Y. Aydin, Katherine Myers, Robert Walker and Nancy Davis

Fisheries Research Institute, University of Washington, Box 357980, Seattle, WA 98195, U.S.A. e-mail:
kerim@fish.washington.edu

Micronektonic squid may are an extremely important source of food for Pacific salmon (Oncorhynchus spp.) in the northeast
Pacific Ocean, but the year-to-year variation of squid abundance is poorly understood. Here, we show a relationship between
surface oceanographic boundaries determined from CTD data, the southern limit of salmon distribution, and the northern limit of a
micronektonic squid species (Berryteuthis anonychus), a dominant salmon prey item in the region. We use the area of species
overlap to define a zone of "highest salmon growth,” the size of which varies on both ENSO and decadal time scales. We
calculate the area of squid/salmon overlap from oceanographic data for the years 1950-98, and show that variation in this overlap
explains much of the negative correlation between sea surface temperature and adult salmon body weight. We also examine the
importance of squid in salmon diets in the central North Pacific (along 180° longitude) and in the Bering Sea. The results suggest
that biogeographic variation in food web structure, with micronektonic squid as a keystone species, is a mechanism that contributes
to the interannual variation in salmon growth in the North Pacific.

9AM2000 W4-299 oral

AN ECOPATH MODEL OF THE EASTERN SUBARCTIC PACIFIC (ALASKAN) GYRE, WITH IMPLICATIONS FOR
DEVELOPMENT OF A WESTERN SUBARCTIC PACIFIC MODEL

Kerim Y. Aydin

Fisheries Research Institute, University of Washington, Box 357980, Seattle, WA 98195, U.S.A. e-mail:
kerim@fish.washington.edu

I present the results of a mass-balance (ECOPATH) model of the eastern Subarctic Pacific (Alaskan) Gyre, and discuss how a
similar modeling approach may be structured for the western Subarctic Pacific Gyre. 1 discuss how this type of model may be
used to develop conceptual models of the biological structure and function of the gyres by providing an explicit accounting of our
understanding of food web interactions.

Specifically, I discuss: (1) the appropriate boundaries and species groupings of the model; (2) the issues involves with scaling
seasonal models of lower trophic levels up to a model with an annual time scale; (3) sources for data and parameterization methods
and (4) the appropriate methods for the inclusion of highly migratory species, specifically Pacific salmon (Oncorkynchus spp.) and
marine mammals. As seasonal dynamics may play an important role in the ecology of most species in the region, I will show
attempts to model both summer and winter versions of the Gyre, and suggest that a similar approach should be taken for the
western model. Finally, I will discuss ways in which the model may be best designed to allow for later combination with lower
trophic level (NPZ) models currently under development. By combining this type of model with ideas about physical forcing and
more details regarding lower trophic level production, we can begin to use these models to examine our hypotheses about how the
ecosystems operate.



9AM2000 $7-009 oral

SPATIAL AND TEMPORAL DISTRIBUTION OF PHYTOPLANKTON, MACROZOOPLANKTON, AND FISHES
ALONG A SOUTH-NORTH TRANSECT IN THE CENTRAL NORTH PACIFIC OCEAN AND BERING SEA IN
SUMMER

Tomonori Azumaya, Akihiro Shiomoto, Kazuya Nagasawa, and Yukimasa Ishida

Hokkaido National Fisheries Research Institute, 116 Katsurakoi, Kushiro, Japan. 085-0802 e-mail: azumaya@hnf.affrc.go.jp

To investigate the spatial and temporal distribution of phytoplankton, macrozooplankton and fishes, we applied empirical
orthogonal function (EOF) analysis to the data collected along a transect at 179°30'W from 38°30' N to 58°30'N during summer
(from mid-June to early July) in 1991-1998. The spatial distribution of phytoplankton, macrozooplankton and fishes was divided
into the following four areas: the subtropical North Pacific, the Transition Domain, the subarctic North Pacific, and the Bering
Sea. In the Subtropical North Pacific, Pacific pomfret seems to play an important role in feeding impact on macrozooplankton. In
the Transition Domain and the subarctic North Pacific, when salmonids were relatively abundant, macrozooplankton biomass was
low and phytoplankton biomass was high, and vice versa. These results suggest that feeding impact by fish possxbly controls
phytoplankton and macrozooplankton biomass in the Transition Domain and the subarctic North Pacific. However, in the Bering
Sea where salmonids were abundant, annual changes in phytoplankton and macrozooplankton biomass and salmonid abundance
were almost in phase. These results suggest that biological mechanism to determine the abundance of these three biological
components in the Bering Sea may be different from those in the North Pacific Ocean.

9AM2000 - $3-010 oral

EFFECTS OF CHAETOGNATH PREDATION ON COPEPOD COMMUNITIES OF THE SOUTHEAST BERING SEA
SHELF

Christine T. Baier' and M. Terazaki?

! NOAA/NMFS/AFSC, 7600 Sand Point Way NE, Seattle, WA 98115, U.S.A. e-mail: Christine.Baier@noaa.gov

2 Ocean Research Institute, University of Tokyo, Tokyo, Japan e- mail: terazaki@ori.u-tokyo.ac.jp

The southeast Bering Sea Shelf is a highly productive ecosystem that supports abundant marine mammals, seabirds, and important
commercial fisheries. The entire ecosystem may be affected by fluctuations in copepod communities, which provide important
prey for young fish that are forage for higher trophic levels. Chaetognaths are predators that are highly abundant in all oceans,
often second only to copepeds in number, and can significantly affect populations of copepods, their main prey. To our
knowledge there have been no studies of the ecological role of chaetognaths on the SE Bering Sea shelf. We evaluated effects of
chaetognath predation on copepod abundances, species composition, and size distribution over the SE Bering Sea Shelf during
spring 1995. We estimated feeding effects using chaetognath and ambient prey concentrations, gut content analysis, and
experimentally-determined digestion rates. Chaetognath concentrations averaged 9 and 16 m3, during April and May,
respectively. The number of prey per chaetognath ranged from 0.18 - 0.81. The mean digestion time for natwral prey at
temperatures of 2-4°C was 355 min. The most numerous prey in chaetognath guts were copeped nauplii and copepodites of
Calanus marshallae and Pseudocalanus spp., the most abundant ambient species after Oithona spp. According to our preliminary
estimates, chaetognath predation removed 0-6% of total copepod standing stock per day. Effects on individual species and size
classes, however, were much greater and may be important to structuring copepod communities and the prey available to fish
larvae.

9AM2000 §7-011 invited

ANALYTICAL AND INTERPRETATIVE CONTEXTS FOR COMPARATIVE STUDIES OF THE FACTORS
CONTROLLING POPULATION DYNAMICS AND HABITAT SELECTION OF MAJOR FISH STOCKS

Andrew Bakun

Lab. Halieutique et Ecosystémes Aquatiques, IRD, Montpellier, France

&

French-South African VIBES Project, Univ. of Cape Town, South Africa

e-mail: andrewbakun@europe.com

The comparative method and the better-known experimental method have been called “the two great methods of science”. The
comparative method is the method of choice when the scale of a problem precludes establishment of experimental controls. Here I
present a commentary on the application of the comparative method to current issues in fisheries ecology, drawing examples
mainly from pelagic fish species and from my own activities and experience.

Both experience and hypothetical considerations suggest that fish population—environment linkages may be intrinsically non-
stationary (as well as nonlinear). This presents severe problems in empirical analysis, particular since the length of available time
series is generally far too short to apply state-of-the-art mathematical methods for addressing such issues. However, the
assumption that fish have common basic problems to solve leads to an expectation of recognizable informative patterns when
available information from separate (i.e., not connected by significant exchanges of organisms or entrained matter) ecosystems are
arrayed with respect to appropriate hypothetical frameworks.
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This may serve to somewhat relieve the problem of insufficient time series length, An example is the comparative examination of
empirical nonlinear relationships used to establish the famous optimal environmental window result (of Cury and Roy). It is to be
stressed that this particular examination was not a random search for unspecified patterns among variables, but based on the well-
founded conceptual framework, that (a) wind is the most important driver of key processes in upwelling regions and that (b)
natural selection should direct a “choice™ of spawning habitat which is favorable under rather normal conditions (i.e., toward the
center of their frequency distributions), leading to expectation of a dome-shaped relationship of recruitment success to wind
intensity.

Further, even in the absence of time series information, simply arraying known characteristic aspects of habitat selection against
the climatologies of dominant environmental processes may reveal informative patterns with respect to dominant active
mechanisms. An example, is the concept of ocean triads, the elements of which are provided by physical ocean processes or (in
special cases) by active behavior of the organisms. The ocean triads and optimal environmental window findings, while developed
on essentially different types of data sets, appear to converge to some remarkably similar and consistent outcomes.

Difficulties in reconciling various signals emanating from marine ecosystems (€.g., evident large-scale synchronies in low-
frequency population variations and alternations) suggest a “missing dynamics” that is unaccounted for in our conventional
conceptual framework for understanding marine ecosystem function. An associated search for a mechanism underlying the drastic
switches between anchovy and sardine dominance, for example, has led to the hypothesized operation of a stringent school trap.
The very strong control by the “corporate volition” of the school on individual tendencies and preferences implied by this idea, in
turn, leads to an hypothesized extremely rapid evolutionary mechanism of school-mix feedback, which appears to convey
substantial explanatory power with respect to currently unresolved issues. The new ideas seem to be converging toward a
conceptual generalization that interruption of biological control, i.e., rapid population growth, may tend to occur at discontinuities,
either spatial or temporal, in the physical environmental context. (Such conceptual generalizations provide a framework for
arraying data and experience in new configurations that my support new a new “round” of comparative inferences).

Comparative studies cannot “prove” anything (it is a truism that science cannot prove hypotheses, but only falsify them). But a
properly performed comparative study may yield a logically consistent explanation of observed phenomena and thus a rational
“working basis” for activities and decisions. To cite one example, the ideas outlined here, as well as many other recent findings
and realizations, suggest great value in an ability to indicate and interpret changes in habitat selection by pelagic fish populations
(for example, one is drawn to conclude that the development and deployment of effective automatically-recording egg-pump-type
survey systems should be urgently pursued).

9AM2000 $8-012 invited

CYP1A AND RELATED MEASUREMENTS IN ENGLISH SOLE (Parophrys vetulus) FROM VANCOUVER HARBOUR

Stelvio Bandiera! and Richard F. Addison’

! Faculty of Pharmaceutical Sciences, University of British Columbia Vancouver, B.C., Canada. e-mail:
bandiera@unixg.ubc.ca

2 Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail: AddisonR@pac.dfo-mpo.gc.ca

English sole (Parophrys vetulus) were collected during May-June 1999 from various sites in Vancouver Harbour and at expected
reference sites outside the harbour during the PICES-MEQ Practical Workshop. Fish were weighed, separated by sex and livers
were removed. Hepatic microsomes were prepared and analyzed for total Cytochrome P450 content, CYP1A protein levels and
EROD activity (the catalytic activity of CYP1A). Data are currently being analyzed and results from these amalyses will be
presented and discussed in the context of known distribution of chemical contaminants at the sampling sites.

9AM2000 §7-013 invited

THE BENGUELA UPWELLING SYSTEM: CAN WE COMPARE THE RESPONSES OF DIFFERENT GLOBEC
ECOSYSTEMS TO PHYSICAL FORCING?

Maruel Barange

GLOBEC IPO, Plymouth Marine Laboratory, Prospect Place, Plymouth, United Kingdom. PLI 3DH e-mail:
m.barange@pml.ac.uk

GLOBEC main goal is to increase our understanding of the marine ecosystem, in order to develop a capability to forecast its
responses to physical forcing. To achieve this we need to downscale from global effects (eg. SST increases in the world's oceans)
to local ecosystem responses. Inter-regional comparisons are needed to establish the major paths through which physical forcing
will influence the marine ecosystem. In this presentation I will summarize the structure and dynamics of the Benguela system,
particularly centred on pelagic fish, as background to possible future comparisons between responses to physical forcing in the
North Pacific and other major oceanic regions.
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PHYSICAL AND BIOGECGCHEMICAL VARIABILITY IN THE NORTH ATLANTIC OCEAN: PERSPECTIVES FROM
TWO LONG-TERM OCEANOGRAPHIC TIME-SERIES, HYDROSTATION S (1954-PRESENT) AND THE U.S. JGOFS
BERMUDA ATLANTIC TIME-SERIES (BATS) SITE (1988-PRESENT)

Nicholas R. Bates, Craig A. Carlson, Dennis A. Hansell, Rodney J. Johnson, Deborah K. Steinberg and Anthony H. Knap
Bermuda Biological Station For Research, Ferry Reach, GEOI, Bermuda e-mail: nick@bbsr.edu

Understanding the relationship between Earth's climate and the oceanic carbon cycle requires an understanding of the time-
variations of the carbon cycle and CO: in the ocean, the exchange of CO: between ocean and atmosphere and the rate of uptake of
anthropogenic CO2 by the ocean. Physical and biogeochemical observations at Hydrostation S (from 1954) and the U.S. Joint
Global Ocean Flux Study (JGOFS) Bermuda Atlantic Time-series Study (BATS) site (from 1988) in the western North Atlantic
offer a unique opportunity to investigate the seasonal, interannual and decadal variability of mixing, primary production, carbon
cycling, community structure and organic carbon fluxes. We discuss the impact of seasonal forcing, mesoscale variability and
episodic events on ocean carbon cycling and air-sea CO2 fluxes.

On interannual timescales, inverse relationships exist between temperature anomalies, and anomalies of mixed layer depth,
primary production and total carbon dioxide (TCOz). During warm temperature anomaly periods (e.g., 1989-90, 1994, 1996-97),
rates of integrated primary production were lower, mixed layers shallower and levels of TCO2 reduced. The coupling of ocean
physics and biogeochemistry was linked to variability of atmospheric forcing over the Sargasso Sea and the phase of the North
Atlantic Oscillation (NAO). We also demonstrate that interannual variability of salinity and alkalinity was linked to the phases of
El Nifio-Southern Oscillation (ENSO).

9AM2000 W7-389 oral

PHYSICAL AND BIOGEOCHEMICAL VARIABILITY OF THE MARINE CARBON CYCLE IN THE SUBTROPICAL
GYRE OF THE NORTH ATLANTIC OCEAN

Nicholas R. Bates, Craig A. Carlson, Dennis, A. Hansell, Rodney J. Johnson, Anthony F. Michaels, Deborah K. Steinberg and
Anthony H. Knap

Bemmda Biological Station For Research, Ferry Reach, GEOl, Bermuda e-mail: nick@bbsr.edu

Understanding the relationship between Earth's climate and the oceanic carbon cycle requires an understanding of the time-
variations of the carbon cycle and CO: in the ocean, the exchange of CO: between ocean and atmosphere and the rate of uptake of
anthropogenic CO2 by the ocean. Physical and biogeochemical observations at Hydrostation S (from 1954) and the U.S. Joint
Global Ocean Flux Study (JGOFS) Bermuda Atlantic Time-series Study (BATS) site (from 1988) in the western North Atlantic
offer a unique opportunity to investigate the seasonal, interannual and decadal variability of mixing, primary production, ocean
carbon cycling, community structure and organic carbon fluxes. We will discuss the biological and physical processes that
influence the ocean carbon cycle. We find that there is substantial year to year variations in dissolved inorganic carbon (DIC) and
alkalinity. Our analysis also revealed that upper-ocean temperatures are inversely correlated with parameters such as mixed-layer
depth, rates of integrated net primary production (NPP) and DIC. By contrast, alkalinity anomalies appear to be correlated with
salinity anomalies. The most likely scenario explaining these inverse correlations is variability in wintertime convection which in
turn is linked to atmospheric forcing modulated by the North Atlantic Oscillation (NAO).

9AM2000 $4-015 oral
PACIFIC SAURY (Cololabis saira) DISTRIBUTION IN THE NORTHWESTERN JAPAN SEA

Alexey A. Baytaluk
Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. 690600 e-mail: shelekhov@mail.ru

The study is based on information on saury catches by drifting nets and trawls and on saury observations at light stations in 1977-
1979, 1985-1990, and 1995.

Analysis of saury distribution in different months shows that temperature range of saury habitation and optimal values of SST are
not constant but shift to higher values during May-September and to lower values - since October. From the other hand, there is
observed a spatial shifting of the belt of optimal temperature: northward in summer and southward in autumn. There are eight
zones of certain water structure in the northern part of the Japan Sea (Zuenko, 1998), and the belt of optimal SST moves from one
zone to another, crossing the fronts:

- in May it occupies usually the southernmost zones - Subtropic and Subtropxc transformed;

- inJune it shifts northward to Subtropic transformed and Interfrontal (between two branches of Polar front) zones;

- inJuly it occupies the vast area of Subtropc transformed, Interfrontal, Interfrontal transformed, and Subarctic zones;

- in August it occupies the northernmost area ~ of Interfrontal, Interfronal transformed, Subarctic, and Primorye Current

zones;
- in September-October it shifts southward to Interfrontal, Interfrontal transformed, and Subarctic zones.
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Saury has observed the most frequently in Interfrontal and Subarctic zones which are located at the northern sides of south and
north branches of Polar front, accordingly. The highest concentrations were marked at south branch of Polar front.

Saury stock in the northwestern part of the Japan Sea was estimated on the base of visual observations at light stations carried out
in 1970-1980s (Table 1).

Table 1 - Saury stock in the northwestern part of the Japan Sea ]
Year 1977 1978 1979 1985 1986 1987 1988
Total biomass, 13.2 17.5 13.8 - 17.0 12.3 23.7 11.8
th. tons

Saury stock increased in recent times. In 1997-1999 it was estimated as about 100 th. tons. Size composition of saury stock had
changed in late 1990s. In late 1970s the catch was formed by small-size and medium-size fish, but in nowadays the large-size
saury dominated. This change of size composition is similar to the process in late 1960s.

9AM2000 §4-016 poster

SEASONAL CHANGES IN THE MICROSTRUCTURE OF PACIFIC SAURY’, Cololabis saira, OTOLITHS

Alexey A. Baytaluk and V.A. Shelekhov

Pacific Research Fisheries Centre (TINRO Centre), 4 Shevchenko Alley, Viadivostok, Russia. 690600 e-mail: shelekhov@mail.ru

Otoliths of 87 individuals of saury were used for the analysis of seasonal changes in their microstructure. Saury was caught in
July 1995 and the beginning of October 1998 in area between 146°53' and 162°00' E and 41°57' and 44°00' N.

We divided saury in our samples into three groups: winter-spring, spring-summer and autumn-winter basaed on the amount of
growth on the otoliths.

It was revealed that widest increments were near the nucleus of otolith (2-3 microns) in all groups. Increments at otoliths of saury
in winter-spring group (on the average from 3 up to 1.99 microns) were wider than those of individuals of spring-summer (on the
average from 2.47 up to 1.84 microns) and autumn-winter group (on the average from 2.16 up to 1.89) at first 7 months of life.
Changes in monthly average width of increments occurred practically identically in the selected age groups of saury: it increased in
the summer period and at the end of winter - beginning of spring, and decreased in the autumn-winter period. Average width of
the daily increments in the central part of otoliths, which corresponds with larval period of growth, was less (2-3 microns) in our
samples, than those found out in the experimental conditions (Watanabe, Kuji, 1991) (4.6 microns). However it exceeded width
of increments at saury from the central part of Pacific Ocean (2 microns) (Suyama et al., 1992).

There was not revealed the reliable link between width of increments and place of catching of saury in the same age groups. In
the same time, monthly average width of increments was more in our samples, than those for samples from the central part of
Pacific Ocean (Suyama et al., 1992). Individuals of spring-summer and autumn-winter groups in our samples were closest to
individuals from central part of Pacific Ocean by the width of increments.

9AM2000 $1-017 oral

SEARCHING FOR THE MECHANISM THAT LINKS COASTAL AND MID-OCEAN ECOSYSTEMS

Richard J. Beamish, G.A. McFarlane and J.R. King

Pacific Biological Station, Fisheries and Oceans Canada, 3190 Hammond Bay Road, Nanaimo, B.C., Canada. V9R 5K6 e-mail:
BeamishR@pac.dfo-mpo.gc.ca

Fisheries management is now moving away from the single species concept towards ecosystem considerations. While ecosystem
management represents an important change in thinking, the ecosystems tend to be distinguished mainly by national boundaries
rather than natural processes. A regionalized focus on ecosystem research provides useful information but there is a more global
influence on the organizations of ecosystems. We believe there is an urgency to discover the mechanism that switches the state of
the climate that in turn drives the processes that reorganize ecosystems. Climate and climate change affect the state of ecosystems.
The impacts of changes in climate are evident as changes in energy transfer among the rotating shells of the planet, such as the
solid earth to atmosphere. It is the understanding of these global processes that will help to ensure that the management of fishes
such as Pacific salmon and sardines is cost effective, culturally acceptable, and appropriate for the impacts greenhouse gas
increases. :
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MARINE ENVIRONMENTAL QUALITY ASSESSMENT USING POLYCHAETES TAXOCENE CHARACTERISTICS
IN VANCOUVER HARBOUR

Tatyana A. Belan

Far Eastern Hydrometeorological Research Institute (FERHRI), 24 Fontannaya Street, Viadivostok, Russia. 690600 e-mail:
hydromet@online.ru

Benthic samples were taken in Vancouver Harbour in May-June of 2000 during the Firth MEQ Practical Workshop. Seven sites
located in Vancouver Harbour and in Gibsons were sampled to analyze a set of chemical and biological properties.

For marine environment quality assessment characteristics of polychaetes taxocene (the number of species, total biomass and
density, Shannon’s, Pielou’s, Margalef’s and Simpson’s indices) as well as environmental factors (pollutants content in bottom
sediments) in Vancouver Harbour were used. For data analysis software package PRIMER (Plymouth Routines In Multivariate
Ecological Research), developed at the Plymouth Marine Laboratory was used.

Ordination by Multi-Dimensional Scaling and classification by hierarhical clustering of data obtained detected four benthic groups:
I (St. B-50); II (St. B-49); III (Sts. B-3A+B-11B+B-48) and IV (Sts. B-38+B-41B) due to strong dissimilarity of species
composition.

Low Bray-Curtis similarity between St. B-50 and the others (15%) is determinate, mainly natural environmental factors (depth and
sediment type). But differences between Group IV (Sts. B-38+B-41B) and the others (20% of similarity) probably have been
caused by pollution affect.

Principal Component Analysis (PCA) of polychaetes taxocene characteristics and environmental factors has been detected Group
IV (Sts. B-38+B-41B) scparately. These stations are characterized by maximal and increasing contaminant concentrations in
bottom sediments at more than half of all sampling stations; lowest values of number of species, as well as indices of diversity,
richness, and maximal values of domination index. Domination of tolerant pollution species Tharyx multifilis and low density of
sensitive-pollution species (Scoloplos armiger, Laonice cirrata) are detected at Sts. B-38 and B-41B,

Thus, sediments quality assessment indicates severe adverse effect at Sts. B-38 and B-41B. Sts. B-48, B-49 and B-11B are
characterized by low and moderate adverse effects. St. B-3A, judging by ecological indices and species structure has intermediate
position between severe and moderate adverse effect.

9AM2000 S1-019 invited

VARIATIONS IN THE NEKTON COMMUNITY OF SUBARCTIC AND TRANSITIONAL WATERS IN THE
'NORTHWEST PACIFIC (1974-1999)

Vladimir A. Belayev

Khabarovsk Branch Pacific Research Fisheries Centre (TINRO), Shevchenko Street, 9 Khabarovsk, Russia. 680000 e-mail:
arh@arh.khv.ru

Coastal zone of the Pacific side of Honshu, Shikoku and Kyushu islands is the main spawning ground, but transition and subarctic
zone is the main feeding region of the pelagic fishes. These are specific biotops because it characterized by strong hydrology
activity, biology productivity and species diversity of fishes and squids. We have spend special research cruises in this region
from 1974 to 1999 and identify more than 600 of fishes (160 species in the transition zone). Main concentration of the fishes and
squids were found between south and north border of subarctic zone.

Three percent of total number of species fishes are abundant only and its form structure of fish community. During last decades
dominant species were saury, mackerel, sardine and anchovy. Their biomass varied from 30 to 90% from total biomass of all
fishes. Sardine, mackerel, anchovy had high dynamic of biomass. Its occurrence correlated with abundance of populations.
Saury is constant species in the transition zone, but it abundance fluctuates every year. Abundance of another fishes and their
fluctuations in the subarctic zone was not too large.

Cyclical processes in the “Kuroshio” nekton - fish community are connected with: 1) cyclical processes in the atmosphere; 2) with
fluctuations of primary production; 3) cyclical interactions between subarctic and subtropical water masses, defined position of
Kuroshio and Oyashio currents; 4) fluctuations of abundance and biomass subtropical pelagic fishes and squids.

Nekton-fish community is polidominant usual but in the period from 1980 to 1990 it was monodominant. Highest fishery
productivity in the Kuroshio zone was in the 1980s (period 1950-2000).
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ZOOPLANKTON DISTRIBUTIONS AND FORAGING LOCATIONS OF BREEDING CASSIN’S AUKLETS FROM
TRIANGLE ISLAND, BRITISH COLUMBIA

Douglas F. Bertram'2*, David L. Mackas®, David W. Welch®, W.S. Boyd® and J.L. Ryder'

Y Simon Fraser University *e-mail: dbertram@sfu.ca

*  Canadian Wildlife Service

3 Fisheries and Oceans Canada

To investigate the causal basis for patterns of marine bird feeding distributions, we coupled fisheries oceanography, radio
telemetry and colony-based research. We examined the marine distributions of breeding Cassin’s Auklets (Ptychoramphus
aleuticus) from their largest colony on Triangle Island, British Columbia B.C., using aerial telemetry in 1999 and 2000.
Concurrently, zooplankton was sampled at 16 stations along a cross shelf transect in the vicinity of the seabird colony. In June
1999, the majority of the birds were concentrated SW of the colony 40-75 km offshore, parallel to, but well off (35 =50 km) the
continental shelf break in deep water (1500m - 2000m). Large copepods (Neocalanus cristatus) dominated the nestling diet in
1999. The zooplankton samples from 1999 indicated that N. cristatus were located primarily beyond the shelf break,
demonstrating overlap with the radio-tagged parent seabirds. Satellite images suggest that the zooplankton rich waters off the shelf
break were physically displaced by the extensive freshwater runoff from unusually heavy snowfalls the previous winter,
Preliminary evidence from June 2000 suggests that the seabirds are feeding in the same vicinity but closer to the colony than in
1999. We will contrast the spatial distributions of seabirds and zooplankton between years and examine the underlying
oceanographic processes that caused the observed variation.

9AM2000 S4-021 oral

LONG-TERM DYNAMICS OF SCHOOL-MASTER GONATE SQUID Berryteuthis magister IN THE WESTERN BERING
SEA

Vjacheslav A. Bizikov

Russian Federal Research Institute of Fisheries & Oceanography (VNIRO), 17 V.Krasnoselskaya Street, Moscow, Russia. 107140
e-mail: bizikov@orc.ru

The ‘red’ squid, Berryteuthis magister, is the most abundant cephalopod species in the Bering Sea. Dense concentrations of adult
squids are found from spring to autumn on the continental slope south to the cape Navarin and in the Olyutorsky Bay at depth from
350 to 450 m. Statoliths age determination revealed two seasonal groups of squids: spring-summer and fall-winter-hatched, the
first dominating in the concentrations from April to July; the second - from August to November. The spawning of both groups
occurred along the continental slope of Siberia, mainly in the Olyutorsky Bay.

Interannual dynamics of abundance and distribution of the red squid in the western Bering Sea were analyzed for 1993-1998 on the
basis of regular trawl and oceanographic surveys. In the years of intensive circulation in the Bering Sea (1993-1995) the squid
abundance was high in the region between capes Navarin and Olyutorsky and low in the Olyutorsky Bay. Relaxation of circulation
occurred from 1996 to 1998 resulted in cutting down the squid abundance in Navarin-Olyutorsky region and growth of
concentrations in the Olyutorsky Bay. Apparently, relaxation of the circulation decreased the immigration of juveniles from the
eastern Bering Sea to the feeding grounds in the western part. From the other hand, lessening of the Kamtchatka current cut down
the juveniles emigration from the spawning grounds in the Olyutorsky Bay and caused increasing of adult squids abundance in that
region.

9AM2000 $2-022 oral

REGIME-SHIFT OF THE BERING SEA ECOSYSTEM AND POPULATION TRENDS OF NORTHERN FUR SEALS ON
THE COMMANDER ISLANDS

Alexander I. Boltnev '

Marine Mammal Laboratory, KamchatNIRO, Nabereznaya 18, Petropaviovsk, Kamchatka 683602 Russia e-mail: nfs@mail.iks.ru

At end of the 1960s to the mid-1970s, there was regime shift in the ecosystem of western Bering Sea (WBS). Two key fish
species of the WBS had different trends at that time: the stock of herring declined, and the stock of pollock increased.
Observations on the Commander Islands since 1950s permitted us to document the reaction of the northern fur seal (NFS)
population to this regime-shift. There were no remarkable interannual changes in the food habits of fur seals in 1960s-1970s: they
fed Pacific sand lance, Salmonidae, pollock, and squid. In contrast, since the 1980s, NFS stomachs have contained mackerel and
sticklebacks. In the 1990s, the quantity of squid in fur seal diets increased. The regime-shift of the WBS ecosystem affected
. population trends of NFS: pup production declined up to the early 1970s and fluctuated through the mid-1970s, and pup mortality
increased during that period. In the 1980s with the increasing Pollock stock in WBS, pup production of NFS and pup growth rates
increased. Since the mid-1980s the pollock stock has declined, and, since the mid-1990s the herring stock has increased. Many
population parameters of NFS have followed these changes. Pup growth rates declined up to 1991 and then began to increase.
The quantity of old and middle-aged females declined after 1985, and the quantity of young females increased up to end of 1990s.
Pup production of NFS during the late 1990s fluctuated considerably. Individual observations of tagged, reproduce females
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showed very high maternal investment. We found that NFS females skip reproduction often. We hypothesize that the interannual
fluctuation of NFS pup production during the regime-shifts of WBS ecosystem occurred because many female NFS skipped
reproduction during periods of low food resources.

9AM2000 FISp023 poster

CHOROLOGICAL STRUCTURE OF GRAY SEA URCHIN AT THE NORTHWESTERN COAST OF JAPAN SEA AND
THE POSSIBLE MECHANISMS OF ITS FORMATION

E.E. Borisovets, Ju.E. Bregman, G.I. Victorovskaya and M.V. Kalinina

Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. e-mail: root@tinro.marine.su

The spatial and size distribution of sea urchin Strongylocentrotus intermedius had been investigated in April-May 1996-1998.

It was shown that share of unfisherable urchins (test diameters (45 mm) did not exceed 12-15% at the southern part of studied area
(Cape Povorotniy - Cape Ostrovnoy) and reached 66-67% at northern one (Cape Tumanniy - Olga Bay). Average abundance
amounted to 2-3 individuals per 1 m®. Young animals (15 mm and 15-25 mm) inhabit mainly the northern plots between capes
Zavalishina - Nizmenniy and coastal zones of islets everywhere. -

To explain the results a hypothetical mechanism of urchins' chorological structure formation has been discussed. It was supposed
that zones of natural reproduction, larval spreading and settling appear spontaneously under the action of coastal surface stream
directed to the north of Cape Povorotniy and due to turbulence.

9AM2000 S$3-024 oral

INTERDECADAL VARIATIONS IN THE DEVELOPMENTAL TIMING OF THE COPEPOD Neocalanus plumchrus

(MARUKAWA) IN THE STRAIT OF GEORGIA, BC

Elizabeth A, Bornhold', David L. Mackas' and Paul J. Harrison?

! Institwte of Ocean Sciences, Department of Fisheries and Oceans, Sidney, B.C., Canada. V8L 4B2 e-mail:
BornholdE@pac.dfo-mpo.gc.ca

2 Department of Earth and Ocean Sciences, University of British Columbia, Vancouver, B.C., Canada

In coastal waters of the North Pacific, copepods of the genus Neocalanus plumchrus dominate the spring and early summer
mesozooplankton community. All Neocalanus species undergo a very strong seasonal vertical migration that is closely linked to
their developmental cycle. In the Strait of Georgia (49°5N, 123°125W), the 30-50 day annual peak of mesozooplankton biomass
has historically coincided with maximum surface layer abundance of maturing large N. plumchrus copepodites (C4 and pre-
migrant C5). We present evidence for significant changes in the timing of the vertical migration component of the N, plumchrus
life cycle during the past 25-30 years. In the Strait of Georgia the developmental cycle is now 25-30 days earlier than it was 30
years ago, with peak biomass now occurring in mid-April (compared to mid-May previously). The variability in timing, which
appears to be coincident with a warming trend of surface waters in the Strait, is likely to be ecologically significant because it
shifts the relatively narrow seasonal window of maximum grazing pressure on the 10-50 mm prey, in addition it influences the
availability of large copepods to upper ocean predators.

9AM2000 $4-025 oral

LATITUDINAL BODY-SIZE GRADIENTS OF THE SQUID Berryteuthis anonychus IN THE EASTERN NORTH
PACIFIC

John R. Bower' and James M. Murphy?

! Faculty of Fisheries, Hokkaido University, 3-1-1 Minato-cho, Hakodate, Hokkaido, Japan. 041-8611

2 Auke Bay Laboratory, Alaska Fisheries Science Center, 11305 Glacier Highway, Juneau, AK 99801-8626, U.S.A.

The gonatid squid Berryteuthis anonychus is an important prey of many nektonic species in the North Pacific, yet little in known
about its life history. The present study describes the distribution and sizes of specimens collected in the summer of 1999 during
cruises aboard the Oshoro Maru and Great Pacific. Samples were collected along 145°W between 38 and 55°N and along 165°W
between 38 and 53°N. Bongo nets were used aboard the Oshoro Maru to collect paralarvae and a large trawl was used aboard the
Great Pacific to collect larger juveniles and adults. Paralarvae were collected at 12 of the 16 bongo-net stations. All were caught
north of 45°N. Catches were highest along 165°W north of 50°N in the Alaskan Stream, and decreased southward. Trawl-caught
specimens were collected along both transects and increased in body size from 2-3 cm mantle length at 39°N to 8-11 cm at 49°N,
These data suggest that B. anonychus migrates northward to near the Alaskan Stream to spawn. These and further observations
will be discussed.
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THE COUPLING BETWEEN PELAGIC AND DEEP WATER FLUXES IN THE HNLC NE PACIFIC: RESULTS FROM

BIO-OPTICAL AND DEEP-WATER TRAP TIME-SERIES

Phillip W. Boyd', Paul J. Harrisor?, C.S. Wong® and Frank Whitney?

' Nafional Institute of Water and Ammospheric Research Centre for Chemical Oceanography, Department of Chemistry,
University of Otago, Dunedin, New Zealand e-mail: pboyd@alkali.otago.ac.nz ‘

2 Department of Earth and Ocean Sciences, University of British Columbia, Vancouver, B.C., Canada. V6T 1Z4 e-mail:
pharrisn@unixg.ubc.ca

3 'Ocean Science and Productivity Division, Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-
mail: WongCS@pac.dfo-mpo.gc.ca  WhitneyF@pac.dfo-mpo.gc.ca

A growing trend in biological oceanography is the use of instrumentation to provide long time-series records oyer the annual cycle
in the ocean. In the NE subarctic Pacific, Ocean Station Papa (OSP) has over the last 30 years provided one of the most
comprehensive records of upper ocean time-series data (for example, weekly chlorophyll a levels from 1970-1976). In the 1980s,
C.S. Wong established and has maintained a deep-moored sediment trap time-series at OSP (1982 until present). However, it is
only in recent years that there has been concurrent surface and deep-water moorings at OSP. The RADIO (Response to
Atmospheric Dust In the Ocean) Canadian-JGOFS bio-optical mooring was first deployed in late 1995 within the surface mixed
layer (ca. 35 m) and provides a record of chlorophyll a levels and underwater irradiance (6 per h), temperature (1 per h) and
current speed and direction (12 per day) in the upper water column. The seasonal trends in these data may related several datasets
(such as satellite aerosol data), but in this presentation, the upper water column dataset for 1996 will be compared with the 1996
deep-moored trap time-series. This comparison provides one of the first opportunities to examine the nature of the coupling
between surface water productivity and the deep water particulate biogenic fluxes in a High Nitrate Low Chlorophyll region.

9AM2000 $3-026 poster

ZOOPLANKTON COMMUNITIES SEASONAL AND INTERANNUAL CHANGES IN THE NORTHERN PART SEA OF
JAPAN

Irina Y. Bragina

Sakhalin Research Institute of Fisheries & Oceanography, 196 Komsomolskaya Street, Yuchno-Sakhalinsk, Russia. 693023 e-
mail: stab@tinro.sakhalin.ru

During analysis of seasonal and interannual changes of the 1986-1997 zooplankton samples collected in the Tartar strait (Sea of
Japan) the next results were obtained.

Neocalanus plumchrus concentrations zomes were characterized convergence between Tsushima and West-Sakhalin currents.
Maximums in the zooplankton biomass in the Tartar Strait were obtained along Delanglya Bay and adjacent waters (west
Sakhalin), where meroplankton part reached 90% in total biomass. During fall against spring in the cold years more high
biomasses obtained. Generally, reach biomasses associated with negative 0-50 m layer temperature anomaly. Two biotops exist
Tartar Strait having linkages with warm Tsushima and cold Primorskoe currents.

Copepods are mostly observed up to 82% of the total biomass. Fauna structure has been presented mostly by copepods
Neocalanus plumchrus and chaetognaths Parasagitta elegans. At summer-fall periods the predominant Neocalanus plumchrus has
been changed to the Pseudocalanus minutus, Metridia pacifica, Calanus glacialis and hyperiid Parathemisto japonica. Predatory
zooplankton had most high biomass in the Primorskoe currents due chaetognaths.

The zooplankton structure consisted from moderate-coldwater complex for the Tsushima current biotop and coldwater complex for
the Primorskoe current biotop. Among copepods moderate-coldwater species (67%) and coldwater species (63%) prevailed in the
Tsushima and the Primorskoe currents, respectively.

Despite seasonal variations (58-466 mg/m’) of the zooplankton biomass in the Tartar Strait the values during fall period were
stable in the divided biotops of the northern part of the Sea of Japan.

9AM2000 §7-341 invited

NORTH ATLANTIC GLOBEC PROGRAMS AND THE DEVELOPMENT OF ECOSYSTEM COMPARISONS

Keith Brander

ICES/GLOBEC Secretary, International Council for the Exploration of the Sea (ICES), Palaegade 2-4, 1261 Copenhagen K,
Denmark e-mail: keith @ices.dk

The Cod and Climate Change program is the principal regional GLOBEC activity in the North Adlantic, but a wide range of other
programs exist, which are relevant and are more or less closely linked to GLOBEC. Only a few of these attempt to look at more
than one or two components of the ecosystem, the Barents Sea, and the Baltic studies being notable exceptions. ERSEM
(European Seas Ecosystem Model), which predates GLOBEC, is perhaps the only model developed in order to carry out
ecosystem comparisons. Nevertheless, one can identify three current themes which use a comparative approach:
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1. process models which are developed for specific biological and physical circumstances, but subsequently adapted and tested in
other ecosystems. An example is the coupled physical-biological models of copepod population dynamics developed during
the TASC program.

2. life history comparisons of the same species (e.g. Calanus finmarchiscus, cod) in different parts of its geographic range in
order to determine the causes of variability in life history and vital rates.

3. development of ecosystem metrics and concepts in order to monitor temporal changes in ecosystem state.

. Work on these themes is in progress but it may be premature to regard them as a source of guidance for other programs. On the
other hand they reveal rich scope for comparisons with similar work in other areas. A special session at the recent ASLO meeting
in Copenhagen provided a useful opportunity to compare some of the broad characteristics of North Atlantic and North Pacific
ecosystems.

9AM2000 . 51-028 invited

AN EAST-WEST COMPARISON OF THE COASTAL EPIPELAGIC NEKTON OF THE NORTH PACIFIC OCEAN
Rxchard D. Brodeur', Yasuhiro Ueno?, Joseph P. Fisher®, Kazuya Nagasawa* and William G. Pearcy’

Northwest Fisheries Science Center, NMFS, Newport, OR 97365, U.S.A. e-mail: Rick.Brodeur@noaa.gov

Tohoku National Fisheries Research Institute, FAJ, Hachinohe, Japan, 031-0841

3 College of Oceanic and Atmospheric Sciences, Oregon State Univ., Corvallis, OR 97331, U.S.A.

4 National Research Institute of Far Seas Fisheries, FAJ, Shimizu, 424 Shizuoka, Japan

~

During the 1980s and 1990s, scientific research cruises were conducted in both the eastern and western boundary regions of the
North Pacific Ocean. The main purpose of these cruises was to examine the abundance and distribution patterns of juvenile
salmon in coastal waters. These studies produced one of the most extensive databases ever collected on the relative species
composition of coastal epipelagic nekton in the North Pacific Ocean. Catch data from two purse seine and two surface trawl
surveys (one each from off Japan and off the West Coast of the US) will be examined using multivariate analytical techniques to
analyze community structure of nektonic cephalopods, elasmobranchs, and teleosts in the coastal zone during the summer and
autumn months. Juvenile salmonids are generally among the most common species caught, but in terms of overall abundance,
other potential competitors with juvenile salmon, such as small squid and clupeoid fishes predominate. Species diversity and
dominance will also be examined. Classification techniques will be employed to determine species associations and multivariate
analyses were used to examine relationships of these assemblages to environmental data.

9AM2000 $3-027 oral

INCREASES IN JELLYFISH BIOMASS IN THE BERING SEA: IMPLICATIONS FOR THE ECOSYSTEM

R:chard D. Brodeur', Hiroya Sugisaki?, Kerim Y. Aydin® and Jeffrey M. Napp*
Northwest Fisheries Science Center, National Marine Fisheries Service, Hatfield Marine Science Center, 2030 S. Marine
Science Drive, Newport, OR 97365, U.S.A. e-mail: Rick.Brodeur@noaa.gov

2 Tohoku National Fisheries Research Institute, 27-5 Shinhama-cho 3 chome, Shiogama, Miyagi, Japan. 985

3 School of Fisheries, Box 355020, Seattle, WA 98195, U.S.A.

4 Alaska Fisheries Science Center, National Marine Fisheries Service, Seattle, WA 98115, U.S.A.

Based on quantitative trawl survey data collected over the last 25 years, there has been a dramatic increase in jellyfish biomass
over the Eastern Bering Sea shelf since the early 1990s that has been hypothesized to be triggered by changing climate and
oceanographic conditions. We examine the hypothesis that the presence of these large carnivores has affected fisheries resources
either through direct predation on larval stages or through competition for zooplankton prey. In this paper, we explore the impacts
this bloom has had on the zooplankton and fish communities by using field data on abundance and species composition, size, stable
isotopic signatures, and feeding habits of the major jellyfish species. These data are used together with zooplankton biomass to
mode] the ecosystem impacts of this increase. The overall trophic position of jellyfish in the Bering Sea ecosystem is evaluated
with respect to the changing climate of the region.

The center of jellyfish biomass has shifted from the Southeast Middle Shelf Domain to the Northwest in the late 1990s. The
species composition of large medusae caught in trawls was dominated (>80% by number and >95% by weight) by the
scyphozoan (Chrysaora melanaster). Dense aggregations of this species occupied the water column mainly between 10 and 40 m.
Their food habits consisted mainly of pelagic crustaceans (euphausiids, copepods, amphipods) but other jellyfish and juvenile
pollock were also consumed. Based on stable isotope ratios, their trophic level appears to closer to adult pollock than age-0
pollock. Medusae were found to have a relatively low grazing impact on zooplankton overall in the Eastern Bering Sea based
upon large-scale analyses with ecosystem models. On a finer scale in the area around the Pribilof Islands, C. melanaster was
found on average to seasonally consume over half of the standing stock and 6.4% of the annual production of zooplankton in this
region.
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MUSSEL CULTURE AS POTENTIAL SOURCE OF EUTROPHICATOION OF COASTAL WATERS OF PRIMORYE
Valery A. Brykov

Institute of Marine Biology, Far East Branch, Russian Academy of Science, Viadivostok, Russia. 690041 e-mail:
inmarbio@mail.primorye.ru

Results of experimental work on rearing of Mussel Mytilus trossilus in suspended culture in coastal areas of Primorye are
presented. Data on density dynamics, growth rate, month and annual production of mussel in suspended culture from differing by
their hydrological regime water areas are considered. It is expected that increase of volume of mussel rearing could cause
eutrophication of shallow water areas in coastal zone.

9AM2000 $1-031 poster

1981-1991 VARIABILITY OF THERMAL FIELDS AND THERMOHALINE WATER STRUCTURE OF THE
KUROSHIO AND OYASHIO CURRENTS

Valentina D. Budaeva

Far Eastern Regional Hydrometeorological Research Institute, 24 Fontannaya Street, Vladivostok, Russia. 690600 e-mail:
vbudaeva@hydromet.com

This research is based on the data obtained on 43 oceanographic surveys carried out within the "RAZREZY" Project mostly in
February, May, August, and November in the sea between the Pacific coast of Japan and 28-43°N and 130-150°E. The climatic-
statistic method was used to investigate the spatial-temporal structure of thermal fields in 0-100 m and 0-1000 m intervals. The

average enthalpy anomaly for the indicated area (AQ, 0100 , AQ,0100) registered in certain seasons, and its dispersion were used as
the generalized characteristics of ocean state.

In the period of 1981-1986, less 1983, 0-100 m interval was characterized by cold-year conditions, in the period of 1987-1991 the
characteristic regime in this interval was mostly the one peculiar of warm years.

In 0-1000 m interval, in 1981 and in 1989-1991, the observations in the area of the Kuroshio current revealed large-scale
warming. The spring-summer extreme in 1981 was conditioned by the increasing temperature of intermediate waters and sinking
of the main thermocline due to negative anomalies predominant in 0-100 interval. In the periods of extreme water cooling (winter
of 1984-winter m 1985, spring 1986) temperature dropped in 0-1000 m interval at large.

In the periods of intensive heat field transformation it is observed that:

o southward shift of typical trajectories of cyclones and anticyclones near the Earth can reach 5° in latitude;

e  average temperature in 0-1000 m interval in the area of the Kuroshio and Oyashio Currents vary by 3-5° per season;

o isometric fluctuations in the main thermocline make 60-80 m;

o southward shift of subarctic circulation and consequently the convergence zones of the Kuroshio Extension and Kuroshio
Counter-Current constitute 300-500 km.

9AM2000 POCp030 poster

TYPIFICATION OF WATER CIRCULATION STRUCTURE IN SAKHALIN BAY

Valentina D. Budaeva', V.G. Makarov* and E.V. Dmitrieva®

' * Far Eastern Regional Hydrometeorological Research Institute, 24 Fontannaya Street, Viadivostok, Russia. 690600 e-mail:
vbudaeva@hydromet.com

2 Pacific Oceanological Institute, 43 Baltiyskaya Street, Viadivostok, Russia. 690041 e-mail: pacific@online.marine.su

This research is based on the data collected on 1976, 1986, 1988, 1992-1994 complex oceanographic summer-autumn (June-
October) cruises of FERHRI and POI research vessels in Sakhalin Bay. Dynamic condition assessments are made using the
analyzed numerical calculations of water circulation, three-dimensional current fields, horizontal density gradients, and pycnocline
position and intensity. Typification of such criteria as cyclonic and anticyclonic gyre system formation and presence, and position
of the Amur Current deluded waters and the Okhotsk Sea waters with characteristic residual interlayer was carried out. Two basic
types of water circulation, with general northward transport of waters and formation of submeridional hydrological front being
common for both horizontal water circulation types, were distinguished. In the warm periods the water circulation in Sakhalin
Bay was found mostly represented by a quasiclosed cyclonic system of currents generated by the Amur, compensational North
Okhotsk and Ulban currents and a hydrological front with higher property gradients. Qualitatively this type resembles the classical
concept of water circulation in Sakhalin Bay. The second type was found characterized by anticyclonic rotation mainly formed by
the North Okhotsk Current waters, negative setup of surface deluded waters, and lower gradients in submeridional hydrological
frontal zone. In time it coincided with intensification of northern winds.

36




9AM2000 §3-032 poster

DISTRIBUTION OF THREE SPECIES OF LARVAL SHRIMP IN THE TATAR STRAIT
Sergey D. Bukin and Nicol G. Galimzyanov

196 Komsomolskaya Street, Yuzhno-Sakhalinsk, Russia. 693016 e-mail: bukin@tinro.sakhalin.ru

The data of the present work were collected in June in the Tatar Strait within coordinates 48°30" - 51°05’ N above the depth of 20-
255 m. Plankton was sampled from the bottom to the water surface.

Shrimp larvae occurred within 49°44” - 51°02’ N along the coasts above small depths. They belonged to the following three species
— humpy shrimp P. goniurus, pink shrimp P. borealis and humpback shrimp P. hypsinotus.

The larval humpy shrimps have appeared the most widespread in catches. Their frequency was 47.3%, their density changed from
10 to 40 ind./sq.m above the depth of 47-155 m. The period of larval hatching of this species is rather stretched in time, since in
catches there are found larvae from zoeae I to zoeae VI. Probably, young and adult humpy shrimp females released their larvae in
different time.

The larval northern shrimps were distributed above the depth of 63-150 m, their frequency was 36.8%, and density 10-60 ind./sq.
m. This species, apparently, has a shorter time of hatching. Their larvae were at stages of zoeae I and II. The second stage
prevailed in plankton (92.8%).

The larval humpback shrimp frequency was 15.7%. They were distributed along the Sakhalin coast mainly above the depth of 60-
100 m. These larvae, probably, come into plankton in the earliest terms, since in catches they were only at the latest stages of
development - zoeae V (60%) and zoeae VI (40%). Their catches were sporadically, their density did not exceed 10 ind./sq.m. It
may be associated with their passing almost through all stages of development, and the transition from one stage to another is
usually accompanied by the increased mortality due to the temperature fluctuations and predation.

The water temperature on the area of larval detection changed from 6.4 to 13.3°. At the same time there was not marked the
preference of any larval shrimp species to a certain optimum of temperature.

9AM2000 $2-033 poster

THE EFFECTS OF PREY AVAILABILITY AND PHYSICAL VARIABLES ON THE RECENT FEEDING AND
GROWTH RATES OF LARVAL PACIFIC HAKE, Merluccius productus (AYERS), IN THE CALIFORNIA CURRENT
REGION

Shannon L. Cass Calay

National Marine Fisheries Service/Southwest Fisheries Science Center, P.O. Box 271, La Jolla, CA 92038-0271, U.S.A. e-mail:
scalay@ucsd.edu

The recruitment rate of the Pacific hake, Merluccius productus, varies 30-100 fold interannually. Because the relative strength of
recruitment can be predicted by the abundance of late larvae, processes that affect the survival of Pacific hake larvae can affect
recruitment to the adult population. The objective of this research was to determine whether prey availability, temperature and
other physical variables affected the recent feeding and growth rates of Pacific hake larvae. To accomplish this objective, a
combined optical particle counter (OPC) and multiple opening and closing net environmental sensing system (MOCNESS) was
deployed at twenty-four stations in the California Current region during February 1996 and January 1997. The OPC/MOCNESS
measured temperature, salinity and the fine-scale distribution of "prey-sized" particles, while simultaneously collecting larval
Pacific hake in nine stratified samples. Multiple regression analyses were used to examine the effects of prey availability and
physical variables on the recent feeding and growth rates of larval Pacific hake. Standard length, time of day, sampling depth and
biovolume of "prey-sized” particles contributed significantly to variability in the volume of prey ingested (> = 0.49, p <<
0.001) and the stomach volume (r* = 0.73, p < < 0.001) of Pacific hake larvae. Maximum otolith radius, and either the
biovolume or concentration of "prey-sized" particles contributed significantly to variability in the recent otolith growth rate of
larval Pacific hake (> = 0.83, p < < 0.001). These results are important since slow-growing Pacific hake larvae are known to
suffer increased mortality.

9AM2000 $4-035 poster

DEVELOPMENT OF A DEPTH CONTROL SYSTEM FOR MODEL MIDWATER TRAWL GEAR USING FUZZY
LOGIC

Bongjin J. Cha and C.W. Lee

Marine Production Management, Pukyong National University, 599-1 Daeyeon 3-dong, Nam-gu, Pusan, Republic of Korea. 608-
737 e-mail: chabj@woonbi.pknu.ac.kr

This paper presents a control system that uses a fuzzy algorithm in controlling the depth of a model midwater trawl net, and
experimental results carried out in the circulating water channel by using a model trawl winch system.
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The fuzzy controller calculates the length of the warp to be changed, based on the depth error between the desired depth and actual
depth of the model trawl net and the ratio of change in the depth error. The error and the error change are calculated every
sampling time. Then the control input, i.e. desirable length of the warp, is determined by inference from the linguistic control
rules which an experienced captain or navigator uses in controlling the depth of the trawl net during manual operation. Then the
control input is transmitted to the trawl winch controller and the length of the warp is changed.

Two kinds of fuzzy control rules were tested, one was obtained from the actual operations used by a skilled skipper or navigator,
and the other was a modified from the former by considering the hydrodynamic characteristics of the model trawl system.

The results of these model experiments indicate that the proposed fuzzy controllers rapidly follow the desired depth without steady-
state error although the desired depth was given in one step, and show robustness properties against changes in the parameters
such as the change of the towing speed. Especially, a modified rule shows smaller depth fluctuations and faster setting times than
those obtained by a field oriented rule.

9AM2000 §4-034 poster

REPRODUCTION AND POPULATION DYNAMICS OF Penacus chinensis (DECAPODA: PENAEIDAE) ON THE
WESTERN COAST OF KOREA, YELLOW SEA

Hyung Kee Cha' and Chul Woong Oh?

! National Fisheries Research and Development Institute, Korea

2 Department of Marine Resources, Mokpo National University, Korea

Investigations were made on reproduction, population structure, growth, mortality, and size at sexual maturity of a penaeid shrimp
(Penaeus chinensis) in the western coastal areas of Korea, Yellow Sea. The reproductive season of the species occurred from
April to June, with peaks in the late part of this season. Insemination took place in the period from October to July. In both
female and male of P. chinensis two principal cohorts per year were identified. The cohort spawned during the extended period
over April to June, recruiting in the fished population in August. A recruitment event is compatible with a 1 year life cycle and a
single breeding season. The size at 50% sexual maturity (CLso), determined from the proportions both of mature females and of
inseminated females, was 39.19 mm CL and 38.71 mm CL, respectively, indicating little difference in CLso between the two
proportions. Fecundity was proportional to female body size and ranged from 315,620 ova in the smallest female to 642,140 ova
in the largest. Ovum diameter ranged from 250 pum to 370 pm.

The population size distribution of two years was similar between. Specimens were not found within the study areas during winter
(January to March), indicating that the shrimp had moved outside the range of the fishery, probably into deeper water. Growth
was estimated by the modified von Bertalanffy growth function incorporating seasonal variation in growth. Females grew faster
and reached a larger size at age than males (K = 0.96 yr* and L., = 58.6 mm CL) than males (X = 0.45 yr', L., = 54.9 mm
CL). Total mortality (Z) was estimated to be 4.01 yr* for females and 3.10 yr” for males. The natural mortality (M) was 1.10 yr!
for females and 0.68 yr™ for males. '

9AM2000 $6-036 oral

PHYSICAL-BIOGEOCHEMICAL MODELING - SEASONAL TO DECADAL VARIABILITY IN THE NORTH

PACIFIC OCEAN :

Fei Chai', Mingshun Jiang!, Richard T. Barber?, Richard Dugdale® and Yi Chao*

! “School of Marine Sciences, 5741 Libby Hall, University of Maine, Orono, ME (04469-5741, USA.  e-mail:
Jechai@maine.edu

2 Duke University, NSOE Marine Laboratory, 135 Duke Marine Lab Road, Beaufort, NC 28516-9721, U.S.A.

3 Romberg Tiburon Centers, San Francisco State University, PO Box 855, Tiburon, CA 95920-0855, U.S.A.

4 Jet Propulsion Laboratory, 4800 Oak Grove Drive, Pasadena, CA 91109, U.S.A.

The Pacific Ocean exhibits strong variations at seasonal to decadal time scales, and the changing Pacific climate has direct impacts
on marine ecosystems and the global carbon cycle. A physical-biogeochemical model has been developed and used to investigate
physical variations, ecosystem responses, and biogeochemical consequences. The lower trophic level ecosystem model, embedded
into a three-dimensional circulation model, is forced with observed the air-sea fluxes between 1950 and 1993. The physical-
biogeochemical model is capable of reproducing many observed features and their variability in the Pacific Ocean. Linkage of the
ecosystem components to the carbon system provides a model estimated air-sea flux of COz that is comparable with the
observations. Analyses of the modeled results for the North Pacific will be presented with focus on the variability at seasonal to
decadal time scales. The abrupt shift in the North Pacific climate system occurred during 1970s, the modeled responses to such
climate shift will be discussed. The model exhibits some different behaviors between the Northwest and Northeast Pacific, and the
preliminary modeled results from these two regions will be compared.
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MODELING CARBON CYCLE IN THE PACIFIC OCEAN

FexChai M. Jiang', R.T. Barber?, R.C. Dugdale®, T-H Peng* and Y. Chao®

School of Marine Sciences, 5741 Libby Hall, University of Maine, Orono, ME 04469-5741, U.S.A. e-mail:
Jchai@maine.edu

Duke University, NSOE Marine Laboratory, 135 Duke Marine Lab Road, Beaufort, NC 28516-9721, U.S.A.

Romberg Tiburon Centers, San Francisco State University, PO Box 855, Tiburon, CA 95920-0855, U.S.A.

AOML/NOAA, 4301 Rickenbacker Causeway, Miami, FL 33149-1026, U.S.A.

Jet Propulsion Laboratory, 4800 Oak Grove Drive, Pasadena, CA 91109, U.S.A.
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To improve our understanding of physical variability and the carbon cycle response in the Pacific Ocean, especially on interannual
and decadal time scales, we have developed a physical-biogeochemical model for the Pacific Ocean. The lower trophic level
ecosystem model linked with upper ocean carbon chemistry, embedded into a three-dimensional circulation model that is forced
with observed air-sea fluxes between 1950 and 1993. The improved physical-biogeockemical model produces a 44-year (1950-
1993) retrospective analysis for the Pacific Ocean. The physical-biogeochemical model is capable of reproducing many observed
features and their variability in the Pacific Ocean. The modeled air-sea flux of CO:z from different regions is compared with the
limited observations. Analyses of the modeled results are focused on two regions, the equatorial Pacific, a strong natural CO:
source region to the atmosphere, and the North Pacific, a sink region for the anthropogenic carbon. The abrupt shift in the North
Pacific climate system occurred during 1970s, the modeled air-sea flux of COz and the upper ocean carbon cycle to such climate
shift will be dlscussed

9AM2000 §7-304 poster

TIME-SPACE PATTERN FOR FOUR INDICES OF THE ABUNDANCE OF ZOO- AND ICHTHYOPLANKTON IN THE
CALIFORNIA CURRENT REGION

David M. Checkley, Jr., Michael M. Mullin, Melissa Carter, Kirk Ireson and Mike Thimgan

Marine Life Research Group, Scripps Institution of Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0218, U.S.A. e-
mail: dcheckley@ucsd.edu

We present and analyze patterns in time and space of four indices of the abundance of macrozooplankton and fish eggs in the
California Current Region and compare these with data and indices for the environment. The first three indices are derived from
oblique deployments of a Bongo net on station during quarterly cruises of the California Cooperative Fisheries Investigations
(CalCOFI): (a) the size and abundance of zooplankters measured in situ with an Optical Plankton Counter (OPC), (b) the volume
displaced by the preserved zooplankton, and {(c) the size and abundance of zooplankters, in the preserved sample, measured with a
laboratory OPC. The fourth index is the abundance of eggs of anchovy and sardine collected with the Continuous, Underway Fish
Egg Sampler. Each of these indices differs in the quantity measured and temporal and spatial coverage, yet comparisons are
possible. Two, general conclusions are made. First, pattern exists in each of these data sets and, in some cases, is related to
environmental variables and indices. Second, comparisons of pattern between these different indices yields insight into the
plankton not derived from the indices considered separately. For example, the concentration of macrozooplankton assessed during
CalCOFI Bongo net deployments as the measured volume of collected plankton (S05-micron-mesh, depth-integrated) and as the
estimated volume of optically-sensed, zooplankton-sized particles are significantly, yet poorly, related when all data (10 cruises,
~600 stations) are considered. Significant variation can be partitioned among cruises, indicating inter-cruise variation in the
optical characteristics of the plankton and, specifically, the relative abundance of gelatinous zooplankton.

9AM2000 $6-039 oral

SHELF VS. DISSOLUTION GENERATED ALKALINITY ABOVE THE CHEMICAL LYSOCLINE IN THE NORTH
PACIFIC

Chen-Tung Arthur Chen -

Institute of Marine Geology and Chemistry, National Sun Yat-Sen University, Kaohsiung 804, China Taipei e-mail:
ctchen@mail.nsysu.edu.tw

Conventional wisdom is that significant dissolution of calcium carbonate occurs only at great depths in the oceans and releases
alkalinity there. This is because most surface waters are supersaturated with respect to both calcite and aragonite hence calcium
carbonate does not dissolve. Recently, Milliman et al. (1999) suggested that as much as 60-80% of calcium carbonate is
dissolved in the upper 500-1000m of the oceans, well above the chemical lysocline. They further suggested that biological
processes such as ingestion, digestion and egestion by zooplankton as well as biologically medicated processes within flocculates
and aggregates may be responsible for much of this dissolution. It will be shown, however, that although these processes may
well happen, shelf generated alkalinity may be as important.
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CARBONATE CHEMISTRY OF THE SOUTH CHINA SEA

Chen-Tung Arthur Chen', Shu-Lun Wang?, Bing-Jye Wang' and Ching-Lin Liu'

'\ Institute of Marine Geology and Chemistry, National Sun Yat-Sen University, Kaohsiung 804, China Taipei e-mail:
ctchen@mail.nsysu.edu.iw

2 National Kaohsiung Institute of Marine Technology, Kaohsiung 811, China Taipei

In order to study the dissolved carbonate system in the South China Sea (SCS) and to understand the water mass exchange between
the SCS and the West Philippine Sea (WPS), pH, total alkalinity and total CO:2 were measured aboard R/V Ocean Researcher 1.
Because of the sill separating these two seas with a maximum depth of 2200m, the SCS Deep Water has the characteristics similar
to the water at about 2200 m in the WPS. The minimum in pH and the maxima in normalized atkalinity and total CO2 commonly
found in the open oceans at mid-depth are also prominent in the WPS but are very weak in the SCS. Mass balance calculations
indicate that the SCS is a weak COz sink in the wet season but a weak COz source in the dry season. The anthropogenic CO2
penetrates to at least 500m deep in the SCS, slightly shallower than found in the WPS. The entire SCS contains 0.38 + 0.1 x 10g
excess COz.

9AM2000 FISp038 oral

PELAGIC ANCHOVY DID NOT FEED ON LOWER THE FOOD CHAIN IN THE UPWELLING OF THE EAST CHINA
SEA

Houng-Yung Chen and Yuh-ling Lee Chen

Institute of Marine Biology and Department of Marine Resources, National Sun Yat-sen University, 70 Lien-Hai Road, Kaohsiung
804, China Taipei e-mail: hychen@mail.nsysu.edu.tw

Trophic components including 5 size-classes of net plankton (20-200, 200-330, 330-500, >500 and >1000 mm) and larval,
juvenile as well as adult anchovy Engraulis japonica were collected from the Kuroshio-induced upwelling in the East China Sea
off northeastern Taiwan and its adjacent waters. Measurements of stable isotopic nitrogen and carbon compositions of these
trophic components reveal a trend towards enrichment in 15N and 13C with increasing organism size. Carbon and nitrogen
requirements of larval, juvenile and adult anchovy were supplied primarily through at least 1.5, 2 and 2.5 trophic level transfers,
respectively. Isotopic signatures of stomach conterits from the nitrogen analysis indicated that the adult anchovy fed lower the
food chain than the results from the carbon analysis. The results elucidate the complexity of the trophic relationships for the
anchovy in this upwelling ecosystem. No obvious shortening in trophic category transfers within the pelagic food web is

postulated.
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THE PEARL RIVER ESTUARY POLLUTION PROJECT (PREPP), 1999-2001
Jay-Chung Chen and Gary W. Heinke

3653 Summit Place, Cobble Hill, B.C., Canada. VOR IL1 e-mail: gheinke@home.com

PREPP is financed under the Hong Kong SAR Chief Executive's Community Project Scheme through a contribution of $18
million from the Hong Kong Jockey Club Charities Trust. PREPP started in early 1999 and will be completed by the end of 2001.
Several institutions in Hong Kong, in Guangdong Province, and in other parts of China are collaborating. The objectives of
PREPP are to gain a solid understanding of the physical, chemical and biological nature of the estuary and its pollutant load
through the use of an integrated approach of traditional and new technologies, and to attempt to predict selected future pollutant
status such as selected toxics, sediments, nutrient levels, and phytoplanktons. In its first year of operation, one major cruise was
carried out (July 99) and several smaller cruises. Others are planned for 2000 and 2001. The presentation will provide

 preliminary results and outline future plans. It is clear that results of this project, and the works of others, will be important inputs
for authorities in Hong Kong and in Guangdong Province to devise pollution monitoring and control strategies vital for the
improvement of water quality in the Pearl River Estuary and in Hong Kong waters.

In addition to PREPP two other projects, financed by the PRC, for the Pearl River Estuary, are carried out by the same team, and
will be presented.

9AM2000 $9-042 oral

NICHE SUITABILITY ASSESSMENT OF MARICULTURED REGION

Shang Chen, Mingyuan Zhu and Yan Ma

First Institute of Oceanography, State Oceanic Administration, Xianxialing Road, Hi-tech Industrial Park, Qingdao, Shandong,
Peaple's Republic of China. 266061 e-mail: qdcs@263.net

Mariculture industry is very important in Pacific countries, like China, Korea, Japan, Canada etc. How to select the specific sea
region for culturing the specific species? There is no one both quantitative and scientific method. The Niche suitability theory
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was applied to assess the suitability of one region for mariculture practice. Niche suitability measures the similarity between the
real resource state supplied by environment and the optimal resource state demanded by species, and reflects the match
relationship between "supply" of marine environmental factors and "demand" of species for ecological factors. The niche
suitability models were developed to assess the niche suitability of two Chinese bays for culturing Chinese scallop (Chlamys
farreri). Based on the one-time-per- month field survey and in situ ecophysiological experiments about one time per season, we
assess the monthly suitability of Sanggou Bay and Jiaozhou Bay. The results show the Sanggou Bay is more suitable for Chinese
scallop than Jiaozhou Bay. The suitability in spring and autumn is high in both bays. While the suitability is low because
dissolved oxygen become the limiting factors in summer, esp. in Sanggou Bay. The application of niche suitability theory in
aquacultural ecology is useful to assess the suitability of sea region for cultured organisms and optimize the cultural planning.

9AM2000 §3-037 oral

STUDY ON DYNAMIC OF BIOMASS AND ECOLOGY OF ZOOPLANKTON IN EAST CHINA SEA

Yaqu Chen, Zhaoli Xu, Yunlong Wang and Mei Jiang

East China Sea Fisheries Institute, Chinese Academy of Fisheries Science, 300 Jungong Road, Shanghai, People’s Republic of
China. 200090 e-mail: yq_chen@citiz.net

This paper describes dynamic of biomass and key species of zooplankton in the East China Sea based on data collected about fifty
years since 1959. Analyzing results shows that average biomass of zooplankton was 142.80mg/m® in 1959 in this water. Since
the 1970s it was decreasing to 125mg/m’ (1973). Average value of biomass in four seasons was 64mg/m®. During 1997-1998,
biomass was decreasing sharply, it shows that the second production the East China Sea was declining obviously.

Key species of zooplankton in the East China Sea are Calanus sinicus, Eaphansia pacifica, Pseudeuphausia sinica, Themisto
gracilipess, Sagitta nagae, Sagitta enflata, Euchaeta concinna etc. The relationship between quantitative fluctuation distribution
and location of fishing grounds of markeral scald and cutlassfish is very closed.

9AM2000 FISp043 poster

INFLUENCE OF SOLAR ACTIVITY AND CLIMATE CHANGES ON WACHNA COD REPRODUCTION IN PETER
THE GREAT BAY

Ludmila A. Chernoivanova

Pacific Research Fisheries Center (TINRO-Center) 4 Shevchenko Alley, Vladivostok, Russia. 690600  e-mail:
root@tinro.marine.su

Strong year-classes play an important role in formation of commercial stocks of Wachna Cod (Eleginus gracilis. Tilesius) in Peter
the Great Bay. Strength of each new year-class of Wachna Cod can be estimated on its number in the age of one year, considering
this value as an index of yield.

Comparison of yield index dynamics of the Wachna Cod population in Peter the Great Bay and Volf's numbers during 1967-1996
finds out presence of the inverse tendencies at a level of its reproduction within maximums of solar activity of 21st and 22nd 11-
years cycles. A series of strong year-classes emerged at maximum values of Volf's numbers of 21st cycle (in the late 1970s, in
the early 1980s), at the maximum of 22nd cycle (in the late 1980s, in the early 1990s) there has not appeared of any generation
comparable to mean annual value in number. Decrease of yield in 1973-1974 corresponded to recession of 20th cycle of solar
activity and change of its century cycle branch. The change of a reproduction level occurs in years with the minimum solar
activity values. Thus, the fluctuations of strong-year classes of Wachna Cod are approximately equal to the 11-years cycle of solar
activity and are characterized by drastic rise and decrease of an yield index (based on time shift to one year later of a minimum of
Volf's numbers). The extreme fluctuations of Wachna Cod yield correspond to 15-16-years cycle of the magnetic disturbed Sun.

The highest level of reproduction was observed from 1976 to 1987 when there were generations of Wachna Cod with an index of
yield above mean annual value. Since 1988 up to the present time there has been a very low level of reproduction intensity, and
the period of 1967-1976 was intermediate with a yield level close to mean annual values. The 22nd 11-years cycle of solar activity
decay has been noted recently, and it is possible to assume that the next change of Wachna Cod reproduction level lies ahead.

The cooling periods of the North Pacific Ocean water surface are connected with the total reproduction increase of Wachna Cod,
and low level of productivity - with periods of high temperature predominance.

Thus, periodic fluctuations under solar influence and climate changes affect variability of strong year-classes of Wachna Cod of
Peter the Great Bay.
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9AM2000 §9-044 poster

PURIFICATION OF GROWTH ENHANCERS FOR MICROALGAL Isochrysis galbana FROM THE SEAWEED
Monostroma nitidium '

Ji-Young Cho and Young-Ki Hong

Department of Biotechnology, Pukyong National University, 599-1 Daeyondong, Nam-Gu, Namku, Pusan, Republic of Korea.
608-737 e-mail: jycho0400@hanmail.net

Isochrysis galaban is an important microalga for fish culture. Preliminary experiments have shown that the green seaweed
Monostroma nitidium contains compounds that enhance the growth of the Isochrysis galbana. Growth enhancers were isolated
from M. nitidium water extracts by chromatography: Molecular fractionation, Ion-exchange, Gel-filtration and HPLC, We
obtained two fractions from Monostroma nitidium, one more than MW10,000 and another less than MW500 by molecular
fractionation. These fractions were loaded on a DEAE-cellulose ion exchange column. The former (more than MW10,000) was
eluted with 0.5M NaCl, the latter (less than MW 500) with 0.1M NaCl. The 0.5M NaCl fraction was applied to a Superose 12
gel-filtration column using FPLC and we obtained a single peak at 21 min at the flow rate 0.3m/min. The 0.1M NaCl fraction
was injected in a reverse phase ODS-5 column using HPLC. Chromatography with a liner gradient showed a single peak with
25% acetonitrile. Then the main fraction was injected in DEAE- SPW column, it also shows a single peak. Both of these peaks
corresponded to compounds with 1. galbana growth enhancing activities.

9AM2000 $9-045 poster

AXENIC ISOLATION PROCEDURE OF THE NEUTRAL SPORE AND CONCHOCELIS FROM THE SEAWEED
Porphyra yezoensis

Jae-Suk Chei and Yong-Ki Hong

Department of biotechnology, Pukyong National University, 599-1 Daeyondong, Nam-gu, Pusan, Republic of Korea. 608-737 e-
mail: bioengchoi@hanmail.net

To establish an axenic cultre system of Porphyra tissues in laboratory conditions, we have developed a procedure of axenic
treatment and isolation for the neutral spores and conchocelis.

Axenic isolation of the neutral spore of Porphyra yezoensis was achieved by percoll-gradient centrifugation and treatment with
antibiotics. Porphyra neutral spores were collected from the interface between 40% and 50% of percoll. To remove bacteria it
has been determined 1 antimycotics and 5 antibiotics mixture (7.0 g/ml nystatin, 4.0 g/ml ampicillin, 0.04 g/ml gentamycin, 0.8
g/ml kanamycin, 0.1 g/ml neomycin, and 1.6 g/ml streptomycin) by half of MNLC of the neutral spore of Porphyra yezoensis
against antimycotics and antibiotics.

Axenic isolation of the conchocelis of P. yezoensis was achieved by using a ternary procedure involving ultrasonication treatment,
treatment with antibiotics and growth on agar medium. To remove diatom it was the most effective to filtrate at 100uM mesh
after ultrasonication treatment. To remove bacteria it has been determined 4 algicidal agent and 4 antibiotics mixture (0.015%
chitosan Vanson Co, 0.25 g/ml chitosan type L-40, 0.1 g/ml chitosan type S, 0.1 g/ml GeOz, 0.01 g/ml ampicillin, 0.01 g/ml
gentamycin, 0.04 g/ml kanamycin, and 0.2 g/ml streptomycin) by half of MNLC of the conchocelis of Porphyra yezoensis against
algicidal agent and antibiotics. An axenic single colony was isolated from growth on a solid medium prepared from 1.5% high-gel
strength agar.

9AM2000 S4-046 oral

ASSESSMENT AND MANAGEMENT OF COMMON MACKEREL (Scomber japonicus) IN KOREAN WATERS, BASED

ON THE RELATIONSHIP BETWEEN RECRUITMENT AND THE OCEAN ENVIRONMENTAL FACTORS

Young Min Choi', Jae Bong Lee?, Chang Ik Zhang, Chul In Back' and Jong Hwa Park'

! National Fisheries Research & Development Institute, 408-1 Shirang-ri, Kijang-up, Kijang-gun, Pusan, Republic of Korea.
619-900 e-mail: ymchoi@nfrdi.re.kr

2 UR Interdisciplinary Program of Fisheries and Oceanography, Pukyong National University, Pusan, Republic of Korea. 608-
737

3 Dept. of Marine Production Management, Pukyong National University, Pusan, Republic of Korea. 608-737

A method for assessing common mackerel (Scomber japonicus) stock is developed, considering the relationship between the
recruitment of mackerel and the oceanographic environmental factors during the spawning season, April-June. The method is
based on spawning biomass and recruitment relationship (SRR) model, but it makes some basic assumptions about correlations
between recruitment prior to the time at capture and environmental factors, such as seawater temperature, salinity and zooplankton
biomass around spawning grounds. The method was applied to the assessment of the Korean purse seine fishery in Korean waters
using fishery and oceanographic data from the National Fisheries Research & Development Institute. Modified SRR models with
environmental factors for the 1968-1999 fishing seasons are presented. The objective of the management of the stock and fishery
around Korea is to maintain the proper yield and spawning biomass above a threshold level, thus avoiding high probabilities of low
recruitment in the following season. The estimates of recruitment and FABC from the analyses were used to estimate an
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appropriate acceptable biological catch (ABC) of common mackerel for the total allowable catch (TAC)-based management in
Korea.

9AM2000 $3-047 poster

SEASONAL SUCCESSION OF THE GENUS Acartis (COPEPODA: CALANOIDA) IN THE SOUTHWESTERN
COASTAL WATER OF KOREA

Hyun-Kyoung Chung, Ho Young Soh, Eun-Ok Park, Seo-Kyoung Seon and Hae-Lip Suh

Chonnam National University, Puk-gu Young-bong dong 300, Kwangju, Republic of Korea, 500-757  e-mail:
Jhkyoung0329@hanmail.net :

Spatio-temporal distribution patterns of four species in two subgenera Acartiura (A. hongi and A. omorii) and Odontacartia (A.
erythraea and A. pacifica) included in the genus Acartia were examined at seven stations in the southwestern waters of Korea. 4.
hongi dominantly occurred in the northern regions from winter to spring when the less saline (< 30.40) water mass was extended
toward the southern regions. A. omorii predominated in the southern regions between late spring and early summer when the
more saline (> 33.0) and high chl a concentration water mass appeared. However, both species were disappeared with the
presence of high temperature (> 20°C) water mass in the southwestern coastal waters. Then they replaced with 4. erythraca and
A. pacifica: the former was abundant in the middle regions in summer, while the latter predominated in all regions in fall. We
suggest that the spatio-temporal distribution patterns of the genus Acartia were subgenus-specifically affected by environmental
factors such as temperature, salinity and chl a concentration.

9AM2000 W5-344 oral

OPEN OCEAN IRON FERTILIZATION FOR SCIENTIFIC STUDY AND CARBON SEQUESTRATION

Kenneth Coale

Moss Landing Marine Laboratories, 8282 Moss Landing Road, Moss Landing, CA 95039, U.S.A. e-mail:
coale@miml.calstate.edu

Through a series of recent large scale iron fertilization experiments in the equatorial Pacific and the Southern Ocean, strong
correlations in atmospheric iron deposition, marine production and climate change have now been mechanistically linked to iron
limitation in the global ocean. These experiments have been significant in a number of ways 1) they have advanced the
importance of iron in regulating phytoplankton production on global scales 2) they have demonstrated the utility of open ocean
enrichment experiments for the study of ecological and physiological processes and 3) they have suggested to some that
anthropogenically induced eutrophication through open ocean iron fertilization may be useful in controlling atmospheric carbon
dioxide. Although the latter remains an issue of current study and debate, the utility of iron fertilization in examining a variety of
biological and geochemical processes has been unequivocally demonstrated. The ability to perform such experiment, however, is
not trivial and involves many geochemical considerations and demanding capabilities. Here we report the theoretical and practical
considerations of creating a patch of seawater enriched with iron, then detecting this patch and the biological and chemical signal
which developed, in an area dominated by advective processes. Physical and chemical models were used to predict the speciation,
solubility, and the final concentration of iron in surface waters injected with acidic iron sulfate and preliminary studies of coastal
incubations with iron-lingosulfanate will be presented. A Lagrangian coordinate system was established using a drogued buoy and
the iron enriched area was tagged with the inert chemical tracer sulfurhexafluoride (SFs). This method has proven useful on four
experiments conducted by MLML researchers in the equatorial Pacific and a recent experiment by New Zealand Scientists in the
Southern Ocean (to be reported by others in this session). Shipboard analysis and airborne observations confirmed good spatial
agreement between the Lagrangian drifter and the biological and chemical signatures in the patch. Although the inert tracer
allowed for an estimate of the physical mixing of the enriched waters, a well constrained budget of carbon export is more difficult
to calculate. Recent estimates of carbon export from the 1995 equatorial Pacific experiment will be presented together with the
design of a Southern Ocean Iron Experiment to be conducted in January of 2002. These results should be helpful for consideration
of a subarctic enrichment experiment.

9AM2000 W5-345 oral

THE PLANKTONIC NITROGEN UPTAKE AND HETEROTROPHIC BACTERIAL RESPONSE DURING THE
SECOND MESOSCALE IRON ENRICHMENT EXPERIMENT (IRONEX II) IN THE EASTERN EQUATORIAL
PACIFIC OCEAN

William P. Cochlan

Romberg Tiburon Center for Environmental Studies, San Francisco State University, 3152 Paradise Drive, Tiburon, California
94920-0855, U.S.A. e-mail: cochlan@sfsu.edu

The in situ responses of phytoplankton and heterotrophic bacteria were followed during the mesoscale iron-enrichment experiment

conducted in the eastern equatorial Pacific during May-June, 1995 (IronEx II). The rate of planktonic nitrogen (nitrate,
ammonium and urea) uptake, and the abundance and productivity of bacteria were measured within the fertilized patch and outside
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of the patch (control) at 15-m depth. Fe enrichment resulted in a dramatic increase in phytoplankton biomass (chlorophyll &
concentration increased ca. 20 fold), but in contrast to long-term ‘grow-out’ bottle experiments, the ambient nitrate concentration
did not decrease to near zero, but declined by ca. 4-5 pM. Absolute uptake rates of nitrate increased ca. 15 fold as a result of Fe
enrichment, and post-incubation size-fractionation experiments demonstrate that larger phytoplankton (> 5 um) were responsible
for the enhanced nitrate utilization (> 85% of the NOs uptake). Fe enrichment shifted the size-structure of the phytoplankton
community from picoplankton dominance to larger cells, and altered the relative utilization of new and regenerated N; the daytime
f-ratio (f-ratio = NOs uptake/total N uptake) increased from ca. 0.65 to 0.91 (ratio uncorrected for isotopic dilution effects).

The carbon productivity and specific growth rate of heterotrophic bacteria increased 3-fold and 3-4 fold, respectively, resulting in
the in situ accretion of bacteria (abundance increased 1.7 fold) within the Fe patch. Although these results do not demonstrate a
direct stimulatory response of heterotrophic bacteria to Fe enrichment, they show that bacterial carbon demand can be potentially
met by the increase in phytoplankton primary productivity.

9AM2000 MEQp048 oral

ECOLOGICAL MONITORING AT THE PILTUN-ASTOKH AREA, NE SAKHALIN ISLAND SHELF

John A. Coil, Dennis J. Royle, Valentina A. Andreeva and Olga O. Sergusheva

Sakhalin Energy Investment Company, Ltd. (SEIC), Yuzhno-Sakhalinsk, Russia e-mail: Valentina_Andreeva@SakhalinEnergy.ru

Sakhalin Energy, being Operator of Sakhalin-2 Project, has organized Ecological Monitoring conducting during Molikpaq
platform installation and Appraisal Drilling in 1998, within the area of the Molikpaq platform operation in 1999 at the Piltun-
Astokh area, located in the Sea of Okhotsk, North-East Sakhalin Offshore, approximately 20 km southeast of the Piltun Bay.

The water column was surveyed for hydrological parameters, salinity, oxygen, nutrients, suspended solids, petroleum
hydrocarbons and heavy metals; there was conducted an analysis of chlorophyll, phytoplankton, zooplankton and ichthyoplankton.
The soil was surveyed for grain size distribution, heavy metal content, petroleum hydrocarbons, as well as for benthos’ species
composition and quantitative description. '

All the surveyed hydrochemical parameters conformed to the average multiyear background values. Grain size composition study
revealed no impact of the last year business activity on the structure of sediments.

9AM2000 $7-049 oral

FORECASTING COHO SALMON SURVIVAL OFF THE PACIFIC NORTHWEST

James F. Cole, George W. Boehlert and Lynn deWitt

Pacific Fisheries Environmental Laboratory, NOAA/NMFS, 1352 Lighthouse Avenue, Pacific Grove, CA 93950, U.S.A. e-mail:
Jjcole@pfeg.noaa.gov

Coastal ocean conditions in the Oregon Production Index (OPI) region play an important role in influencing the survival of coho
salmon. Recent retrospective analyses using SST anomalies as environmental proxies have shown a good correspondence between
coastal ocean conditions and coho survival in the OPI region from the mid 1980s up to 1996, and have allowed the development of
SST anomaly-based models of survival. The aims of this investigation are to evaluate the predictive potential of these models by
checking how successfully they forecast survival of the 1996, 1997 and 1998 year classes and to update the models as necessary.
Two models are evaluated and updated. The first uses SST anomalies from 1985-95 calculated from remotely sensed AVHRR
*Pathfinder’ SST data and explains over 90% of the variation in survival during that period. The second model uses SST
anomalies derived from the lower-resolution Reynolds coastal SST dataset. Using the same 1985-95 time series, slightly less
(84%) of the variation in survival is explained. Back extending the model based on the Reynold's coastal SSTs to 1982 reduced
the total amount of variation accounted for to 57%, largely due to 1984 being an outlier, but nevertheless resulted in more realistic
predictions for the 1996-1998 year classes. Potential alternative environmental data to extend this time series back to the higher
survival levels in the early 1970s is discussed.

9AM2000 CCCCp059 oral

CROSS-SHELF DISTRIBUTION OF ACOUSTICALLY DETERMINED BIOMASS AND ZOOPLANKTON DENSITY
RELATIVE TO MAJOR HYDROGRAPHIC FEATURES ON THE NORTHERN GULF OF ALASKA SHELF (INITIAL
OBSERVATIONS ON THE GLOBEC LONG TERM OBSERVATION PROGRAM)

Kenneth O. Coyle, Alexei 1. Pinchuk and Thomas J. Weingartner

Institute of Marine Science, School of Fisheries & Ocean Sciences, University of Alaska Fairbanks, P.O. Box 75 7220, Fairbanks,
AK 99775-7220, U.S.A. e-mail: coyle@ims.uaf.edu

Three distinct water masses are observed on the northern Gulf of Alaska shelf: the Alaska Coastal Current (ACC), the shelf-break-

oceanic regime, and the intermediate shelf water between the Coastal Current and the shelf break. Distinct zooplankton
communities are commonly observed in each of the major water masses. Quantitative acoustic data has revealed the persistent
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presence of elevated volume backscattering in the frontal regions. Concurrent net and acoustic observations suggest that the high
backscattering is due in part to elevated calanoid and euphausiid biomass in the frontal regions. Episodic periods of cross-shelf
advection can occasionally transport oceanic zooplankton clear into the frontal boundary on the south side of the ACC. Satellite
telemetry data indicate that cross shelf advection may be influenced by mesoscale eddies propagating westward along the shelf
break.

9AM2000 $1-051 poster

ANOMALIES OF THE 1990S ALONG THE PACIFIC CANADIAN CONTINENTAL SHELF, AND EXCHANGE WITH
THE GULF OF ALASKA

William R. Crawford, Josef Y. Cherniawsky and Michael G.G. Foreman

Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail: crawfordb@pac.dfo-mpo.gc.ca

A series of oceanic El Nifio events reached the Pacific Coast of Canada during the 1990s. We examine these events by tracking
anomalies of sea surface elevation and salinity/temperature versus depth, referenced to summer and winter climatology and then
combined in a diagnostic finite element model that computes the buoyancy and wind-driven currents. Two specific features are
warm water advection into Canadian coastal waters, and formation of eddies along the northern region in winters. Both events
impact coastal biota.

Warm waters generally reach Canadian regions during El Nifio years due to changes in winds in the Gulf of Alaska, and to
northward propagating coastal waves. We describe these processes as observed in the 1990s.

Eddies that form along the west coast of the Queen Charlotte Islands in most winters carry coastal waters into the Gulf of Alaska.
During the 1995 and 1998 El Nifio winters these eddies were far larger than normal, and carried far more coastal water and
nutrients away from shore, We are able to track the formation of these eddies in early winter, their separation from shore and
migration through the Gulf of Alaska.

9AM2000 W5-346 oral

INFLUENCE OF CAPE ST. JAMES ON CURRENTS AND EDDIES IN THE GULF OF ALASKA

William R. Crawford, Josef Y. Cherniawsky and James Gower

Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail: crawfordb@pac.dfo-mpo.gc.ca

Cape St. James lies at the southern tip of the Queen Charlotte Islands off the West Coast of British Columbia. The swift tidal
streams and strong prevailing outflow currents at this cape contribute to the Haida Eddies in the Gulf of Alaska, and to outflow jets
and plumes in the neighboring coastal waters. The waters at the cape itself are rich in marine life, and nutrients including iron,
due to outflow of coastal water, and intense tidal mixing that stirs deep nutrient-rich water to the surface. Thomson and Wilson
(1987) described an anti-cyclonic eddy that forms to the southwest of this cape, due to tidally rectified outflow currents. Crawford
et al. (1995) found that wind-forced currents enhanced this outflow, especially in winter when storms are most intense and
frequent. Satellite altimetry and infrared temperature observations provide additional insight into this region. We have re-
processed the TOPEX/POSEIDON (T/P) and ERS-2 altimetry data using tidal constants based on regional tidal medels (Foreman
et al., 2000), and on T/P data themselves (Cherniawsky et al., 2000.) We have also searched through 10 years of AVHRR
measurements from NOAA satellites. In winter, the eddies that form to the southwest of Cape St. James often advect northward
along the West Coast of the Queen Charlotte Islands with the prevailing winter coastal current. These anticyclonic eddies
eventually separate from shore, forming the Haida Eddies, which can drift for several years in the Gulf of Alaska. Normally one
or two such eddies form every winter, with larger eddies in major El Nifio winters. We also find that Haida Eddies may originate
along the Northwest Coast of the Queen Charlotte Islands, far from Cape St. James, supporting the hypothesis that local baroclinic
instability of coastal currents is another generating mechanism for this class of eddies.

9AM2000 §6-052 invited

UNANSWERED QUESTIONS CONCERNING FERTILIZATION OF THE OCEAN FOR COMMERCIAL PURPOSES
John J. Cullen

Department of Oceanography, Dalhousie University, Halifax, NS, Canada. B3H 4J1 e-mail: John.Cullen@Dal.CA

Recent discoveries by oceanographers, along with a growing concerns about decreasing fish stocks and increasing carbon dioxide
in the atmosphere, have led to unprecedented proposals for fertilizing the oceans to promote growth of phytoplankton. It is
thought that blooms of phytoplankton will draw carbon dioxide from the atmosphere and store it in the ocean, increasing the -
production of fish in the process. Patents have been granted for ocean fertilization procedures, and some plans for large-scale
fertilization of the oceans have been revealed. No guidelines, political or scientific, have been developed to deal with inevitable
proposals to fertilize international waters for commercial benefit, such as carbon tax credits. Here, I describe how ideas for ocean
fertilization developed, how far they have progressed, and why there is an urgent need to resolve scientific uncertainties and to
establish scientific and political guidelines before any commercial fertilization of the ocean proceeds.
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9AM2000 POCp0S3 poster

BRANCH OF SUBARCTIC FRONT IN THE JAPAN SEA AND SOUTH-EASTWARD CURRENT ALONG IT

Mikhail A. Danchenkov, D.G. Aubrey and S.C. Riser

Far Eastern Regional Hydrometeorological Research Institute (FERHRI), 24 Fontannaya Street, Viadivostok, Russia. 690600 e-
mail: danchenk@fastmail.viadivostok.ru

Research is based on winter CTD (1995-2000) and 2-years (1999-2000) PALACE measurements in the northwestern Japan Sea.
Northwestern thermal front-branch of subarctic front- was found here 3 years ago. It plays very important role in distribution and
paths of migration of some fishes (sardine, salmon, herring) and heat redistribution. Along this front south-eastward current was
revealed by this study. Typical characteristics of front and waters in this area were described. Variation of direction and velocity
of new current were described. In area of Northwestern thermal front 2 water masses are formed. Examples of such water
formation are given.

9AM2000 S5-054 oral

THE FRAGMENTS OF LARGE-SCALE CIRCULATION BY NORTHERN PACIFIC ON THE OCEANOGRAPHIC AND
SATELLITE SURVEYS

V.B. Darnitsky and N.V. Bulatov

Pacific Fisheries Research Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
rooy@tinro.marine.su

For the period with 1960 on 1995 years TINRO has executed more than 400 oceanographic surveys in the North Pacific. 64
surveys in the Vancouver, Oregon and California areas, including under the program CalCOFI. 24 expeditions were executed in
area of the Imperial Mountains and northern part of the Hawaiian ridge. Some shootings are made in areas of underwater
mountains of the Alaska Guif, on seamountains Cobb and Fiberling and on a number of anonymous mountains in system of the
Californian Current.

Since 1973 the space monitoring NW Pacific (Bulatov et al., 1995) is conducted. This information essentially changes the known
general oceanic circulation in the Northern Pacific, received by averaging on squares of various scales. For example, at
realization an oceanographic surveys above 15 underwater seamountains of the Alaska Gulf: Miller, Patfinder, Morton, Campbell
and Scott seamountains in the north and Broun-Ber, Cobb, Uoruic, Eikelberg, Forster seamountains etc. in the south, has
appeared, that all zone of surveys was covered cooperating cyclonic and anticyclonic eddies, in their approximately identical ratio.
The speeds of orbital movements in eddies were changed from 0.14 up to 0.32 knots at the sizes from 30 up to 50 miles in
diameter. The concentration of biogenic substances in a vortical field were increased: at northern group of seamountains of
concentration were 18-25, at southern group of mountains the higher meanings - 36-71 were observed in the winter period and
they raised up to 150-178 mkg-at/l. Biomass of mezoplankton on the greater part of surveys was within the limits of 100 and less,
raising in separate some upwelling and eddies up to 340-740 mlg/m®. The similar picture was observed in area of underwater
mountains Fiberling and Jusper, influence, taking place in a zone, of the Californian Current. Meandering jets of the Californian
Current create an extensive vortical zone in area 25-35°N 121-130°W. The vortical zones promote development of the increased
concentration of biological objects near to underwater seamountains in ecosystem of the Californian Current.

In area of southern Imperial seamountains and northern part Hawaiian ridge were made as single sections along a ridge axis, and
different scales surveys (Darnitskiy, 1979). Already first large-scale survey (R/V Academician Berg, 1969, March) in area of
Kinmey and Milwaukee seamountains and seamountains of the Hawaiian ridge up to an Cure atoll (about Green-Island) has
allowed to establish large-scale meandering of branches of the Kuroshio Extension near Kinmey and Milwaukee seamountains and
intensive eddy generation. The centres of the large-scale vortical circulation (100-120 miles) settled down at Kinmey and
Milwaukee seamountains and anonymous mountain within the limits of the fishing zone of the U.S.A. (h = 878 m, ¢ = 31° 10
N., A= 179° 40'E.). The vortical systems of smaller scales were located at other underwater mountains. The structure of a
vortical field changed in various layers, but the large-scale forms of circulation were kept up to depths of 500-600 m. Some eddy
had a dipole structure.

The vortical fields caused the increased contents of biogenic elements in the intermediate layers. Even on horizon 1000 m in
southern group of mountains the phosphate concentration in local upwellings raised up to 100-110 pg/l at the background
concentration 60-70 pg/l.

In a number of cases enough of the microsurveys (Colahan and Cobb seamountains) has allowed to study structure and evolution
of topographical eddies located at single underwater mountains (Darnitskiy, Zigelman, 1986).

In western part of the Subarctic front to new elements of the synoptic circulation of waters the detection of the mushroom eddies,
the arrow like and fir-tree like jets observed near Japan in a zone of the interaction of the various Kuroshio and Oyashio branches
(Bulatov, 1995; Darnitskiy, Bulatov, 1998).

The mushroom-like structure eddies as known have a different mechanism of generation. In the subarctic frontal zone they are
often generated by the cold and warm intrusions in the Kuroshio eddies. The mushroom like structure has the second Oyashio
branch very often. In the case of the small width branch and weakly eddies the mushroom-like structure are transform in the
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arrow-head current (Bulatov, 1979). In the case, when the cold or warm jet currents generated some pair of eddies on its
periphery there is a small fir-space imagery. For example, in the 1981-85 years there was a maximum southward extension gf
near shore Oyashio branches and fir-tree-like currents, was visible on the space images near Japan. The temporary scale of this
structure is very different. The mushroom-like eddies may be on the surface layer about few days (Fedorov, 1983). The warm
intrusion from Kuroshio current inside to warm-core rings detached from main current may be live about 10-15 days.

The mushroom-like structure of the second Oyashio branch may remained about few month because she is generated the large-
scale processes - warm-core ring east from Hokkaido near the cluster of seamountains.

The large-scale mushroom-like eddies have been generated once near the Idzu-ridge (Bulatov, Darnitskiy, 1998).

9AM2000 FISp05s poster

PECULIARITIES OF THE Engraulis japonicus SPAWN IN PETER THE GREAT BAY IN 1988-1998

Svetlana V. Davidova

Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
root@tinro.marine.su

The high level of anchovy stocks and active spawn in northern inhabit regions has ensured to it a leading role in ichthyoplankton
of Peter the Great Bay during the last 10 years. The first shoal of anchovy penetrate into southern regions of Peter the Great Bay
with water warming up to 9-10°C. The first pelagic eggs occur at 11-12°C in surface layer of water. The temperature is basic
limiting factor for development subtropical fishes in northern areas inhabit. At short-cyclical species such as anchovy easily
entering in spawn annual departure from the terms of the approaches and spawn intensity are expected.

Basis of spawning anchovy in Peter the Great Bay make fish of old class groups, namely 2-year. Larvae hatching in Peter the
Great Bay growing up to 4-6 cm by October. This anchovy are juvenile. On the contrary, near the coast of Southern Korea six-
month-old fish grow up to length 8.3 cm on the average and can be included in spawn for the first time. Anchovy autumn-
migrating from the northwest part of the Japan Sea to southern regions can enter in spawn only in one year age in spring at coast
of Korea or in summer at coast of Primorie partially. Aforesaid dates witness about more difficult population structure of
subtropical species migrating for spawn in northern regions, than it is conceived.

9AM2000 FISp056 oral

EARLY ONTOGENESIS OF FISHES, UNDERSTANDING OF THE MORTALITY NATURE

Svetlana V. Davidova

Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
root@tinro.marine.su

The number of fishes population is determined at early stages of development and it fluctuations depend on condition of
reproduction, eggs development and larvae survival. At he ichthyoplankton investigations number of eggs (spawn volume) is
calculated in the view of the live and dead eggs part. However uniform opinion about nature of the dead eggs occurrence in
ichthyoplankton samples is not generated. Two basic points of view exist: 1. Dead eggs are consequence natural mortality, as
reflection of interaction of species with varying environmental condition; 2. Dead eggs are result of mechanical damage by net
during the trawling process. Success of species reproduction is forecasted proceeding of these concepts, but different estimations
can to turn out. On an example flounder (Pl. pinnifasciatus), gizzard shad (K. punctatus), anchovy (E. japonicus) was made an
attempt to understand nature of the fishes mortality in embryonic period. For range was chosen of coastal zone of Peter the Great
Bay, information for 1996-1999 was generalized. Change of live and dead eggs portion, correlation eggs in different stages of
development in samples were analyzed. This indexes depend on: 1) duration embryonic period at various temperature; 2) changes
of sensitivity embryo to influence of the environmental factors during development and display of the species reaction norm at
environmental influence; 3) changes of the temperature, salinity, wave disturbance and etc.; 4) time of trawling. '

9AM2000 S6-057 oral

THE RESPONSE OF THE PLANKTONIC ECOSYSTEM TO THE 1976 CLIMATE SHIFT IN A COUPLED
ECOSYSTEM / OCEAN GENERAL CIRCULATION MODEL OF THE NORTH PACIFIC OCEAN

Kenneth L. Denman', Susan P. Haigh'? and William W. Hsieh?

' Institute of Ocean Sciences, P.0O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail: denmank@pac.dfo-mpo.gc.ca

2 Department of Earth and Ocean Sciences, University of British Columbia, Vancouver, B.C., Canada. V6T 1Z4

Around 1976 a marked change in climate occurred over the North Pacific: the Aleutian atmospheric low pressure system
strengthened and changed its characteristic position, with correlated changes in sea surface temperature and wind patterns. In the
eastern subarctic Pacific, widespread changes in fish populations were also detected, many of them traced back to anomalous year
classes around 1976-77. Other, less well-documented changes also occurred in phytoplankton and zooplankton populations in the
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North Pacific between the decades prior to and following 1976. To investigate the hypothesis that major changes in fish
populations result from climatic change propagating up the fisheries foodweb, we have developed a coupled ocean general
circulation model with a 4-component planktonic ecosystem model.

The Miami isopycnic model (MICOM) has been implemented on a 2° grid over the domain from 18°S to the Bering Strait, with a
Kraus-Turner type mixed layer model overlaying 10 isopycnal layers. The planktonic ecosystem model has been modified from
Denman and Pefia (1999). MICOM is initialized with mass fields from the World Ocean Atlas 1994 September dataset, and
forced with monthly sea surface winds, temperature and salinity fields from the COADS dataset. The ecosystem model is run for
a 5-year period after a 30-year spinup period for MICOM. An initial basic run for the period 1952-88 is compared with seasonal
SeaWiFS images and with contemporary observations of primary and export production. In the subarctic Pacific, annual net
primary production and export production are comparable with estimates from long term observations at Ocean Station Papa, but
in the subtropical Pacific, model estimates underestimate production by close to a factor of 8 when compared with contemporary
estimates based on observations from the Hawaiian Ocean Times Series at Station ALOHA. Two subsequent runs with forcing for
the periods 1952-75 and 1977-88 are contrasted and compared with existing long term observations. In the subarctic, modelled
changes in phytoplankton biomass reflect changes in mixed layer depth (and presumably light) after 1976; in the subtropics,
modelled changes reflect changes in the supply of new nitrogen to the euphotic zone.

9AM2000 W7-390 oral

WILL WE HAVE SUFFICIENT DATA TO EVALUATE THE PERFORMANCE OF COUPLED 3-DIMENSIONAL
BIOGEOCHEMICAL OCEAN BASIN MODELS?

Kenneth L. Denman', Susan Haigh? and William Hsieh?

! Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail: denmank@pac.dfo-mpo.gc.ca

2 University of British Columbia, Vancouver, B.C., Canada .

We have developed a 3 dimensional coupled ocean general circulation / ecosystem model of the North Pacific over the domain
from 18S to the Bering Strait (66°N). The model, the MICOM isopycnic model, is forced with COADS monthly windspeed,
windstress, and cloudiness, and with monthly sea-surface temperatures and salinities constructed from the World Ocean Database
1998. To investigate the responses to the 1976 climate shift, we constructed monthly sea surface temperature fields for the periods
1952-1975 and 1977-1989. However, there are inadequate surface salinity data to construct monthly fields for the period 1952-
1975. Instead we constructed annual mean surface salinity fields for the two periods. In the ‘calibration run’ for the whole period
1952-1989, we found that modelled differences were minor between a run using monthly mean salinity fields for the whole period
and a run using an annual mean for the whole period. Hence we used annual mean salinity fields for the rest of the study. Results
for the ecosystem were even more difficult to initialize and evaluate. For the ‘calibration run’, net primary production and export
production were in agreement with contemporary estimates for Ocean Station P in the subarctic gyre, but were 8 to 10 times too
low for estimates from the Hawaiian Ocean Timeseries station ALOHA in the subtropical gyre. There were clear differences in
the ecosystem responses in the two run for the periods 1952-1975 and 1977-1989, but apart from the zooplankton fields of Brodeur
and Ware (1992), there exist few data with which to evaluate the results of our model. We recommend an organized international
effort to assemble critical 'biogeochemical' data sets required to develop and evaluate comprehensive coupled ocean models.

9AM2000 S3-058 invited

VERTICAL DISTRIBUTION OF PLANKTON IN THE JAPAN SEA IN WINTER AND IN SPRING

Natalia T. Dolganova

Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
root@tinro.marine.su

Vertical distribution of plankton is considered by the data of 3 day-and-night stations coupled with data of 40 tows carried out both
in light and dark times. The stations were located in the zones with Subarctic and Subtropic water structure in winter and spring.

In spring the concentration of zooplankton is 3-4 times higher in the upper 100 m layer due to increasing of all groups, especially
Copepods. Amplitude of daily vertical migration of Copepods is maximal in spring. The most active vertical migrations had
Neocalanus cristatus and Metridia pacifica which passed daily through a layer more than 1000 m. Small-size Copepod species as
Oithona similis and Pseudicalanus minutus were observed everywhere in 1000 m water column but their maximal concentrations
in any time were in the upper 50 m layer. In opposite, mass species of other groups as Themisto Japonica, Thysanoessa longipes,
and Euphausia pacifica did not rise to the upper 100 m layer in early April and concentrated in the layer 100-500 m. But their
migrations became more active in May when these species had maximal concentrations at the sea surface at night. Concentration
of zooplankton in the layer 200-500 m is stable in day and night both in winter and spring.
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CARBON CYCLE OBSERVATIONS AT THE HAWAII OCEAN TIME-SERIES STATION ALOHA

John E. Dore

Department of Oceanography, School of Ocean and Earth Science & Technology, University of Hawaii, 1000 Pope Rd., Honolulu,
HI 96822, U.S.A. e-mail: jdore@soest.hawaii.edu

Hawaii Ocean Time-series program scientists have been studying carbon biogeochemistry in the central North Pacific (Station
* ALOHA; 22°45'N, 158°W) since 1988, Dissolved inorganic carbon (DIC; by coulometry) and total alkalinity (TA; by open-cell
titration) have been measured at nearly monthly intervals since the inception of the program, yielding uninterrupted eleven-year
time-series datasets. Additional inorganic carbon parameters, pH (by spectrophotometry) and the partial pressure of COz (pCOz;
by underway equilibration with infrared detection), were measured for six and two year periods, respectively. These overlapping
datasets allowed for the overdetermination of the inorganic carbon system at Station ALOHA utilizing the COz system calculation
program of Lewis and Wallace (1998, ORNL/CDIAC-105). Internal consistency of measured parameters was obtained when the
apparent dissociation constants of Merbach et al. (1973, Limnol. Oceanogr. 18:897) were employed. Surface ocean DIC and
pCO:2 both showed distinct seasonal cycles (mean ranges = 15 pmol-kg* and 34 patm, respectively). These seasonal signals were
superimposed on increasing temporal trends (1 pmol-kg*-y" and 2 patm-y", respectively), revealing an oceanic response to rising
atmospheric CO2. Concurrent ecological studies have indicated strong interannual changes in photosynthetic carbon fixation rates,
particulate and dissolved organic carbon pools, and the gravitational export of particulate carbon to the deep sea. These dynamics
appear to be related to fundamental climate-induced changes in the phytoplankton community structure, and may have a direct
effect on the long-term sequestration of carbon in the ocean.

9AM2000 FISp059 oral

ARE DECLINES IN LARVAL FISH MORTALITY FOLLOWING METAMORPHOSIS LINKED TO HYDRODYNAMIC
EFFICIENCY? '

John Dower

Earth & Ocean Sciences, University of British Columbia, 6270 University Blvd., Vancouver, B.C., Canada. V6T 1Z4 e-mail:
dower@eos.ubc.ca

In most marine fishes, mortality during the early life history stages declines dramatically following metamorphosis from the late-
larval to the juvenile stage. This is usually attributed to the fact that juvenile fish are both better swimmers and better able to
avoid predators than are larval fish. Interestingly, however, weight-specific respiration rates also decline dramatically following
metamorphosis. Is it possible that declines in mortality following metamorphosis result instead from changes in "hydrodynamic
efficiency™? Specifically, at around the same time that many larval fish undergo metamorphosis they also switch from living in a
world dominated by viscous forces to one dominated by inertial forces. Does this also make them energetically more efficient? If
50, it suggests that hydrodynamics may play a direct (but previously unrecognized) role in the growth and survival of larval fish. I
will explore this possibility using a variety of fish species, including key species from the Northeast Pacific.

9AM2000 FISpo061 oral

TROPHIC RELATIONS OF PINK (Oncorhynchus gorbusha) AND CHUM SALMON (0. keta) JUVENILES IN THE
EPIPELAGIC LAYER IN THE SOUTHERN OKHOTSK SEA IN FALL-WINTER

Elena P. Dulepova

Pacific Fisheries Research Centre (TINRO-Centre), 4 Shevchenko Alley, Vladivostok, Russia. 690600  e-mail:
dulepov@marine febras.ru

The data collected during fall-winter 1991-1992, 1994 and 1995 in the southern Okhotsk Sea revealed that juveniles of pink and
chum salmon formed the base of nekton biomass in the epipelagic layer in that seasons. Prolonged presence salmon juveniles
could be conditioned by the complex of reasons the main of which is trophic circumstances. The characteristic feature of the
plankton biomass in this region was the high percentage of hyperiids amphipod. As was established, both appendicularias and the
hyperiids are the favorite food of pink and chum juveniles but in areas where these planktonic groups are unabundant juveniles
began to feed on other plankton organisms.

In epipelagic layer other nekton species also fed on the appendicularias and hyperiids but this did not decrease food resources in
this zone. That was connected to either low biomasses of potential trophic competitors (for instance; squid Gonatus borealis)
comparing with salmon juveniles or small daily rations of some of them (deep-sea smelt Leuroglossus schmidti).

Although juvenile pink had high daily rations, these fish did not grow in this period because the metabolism processes only used
whole food energy.

Probably in fall-winter pink salmon pass through the specific period of life history in the epipelagic layer in Okhotsk Sea. In this
time growth deceleration and intensive metabolism are the necessary conditions of pink development, which precedes a sexual
maturation.
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COMPARATIVE ANALYSIS OF ZOOPLANKTON PRODUCTIONAL CHARACTERISTICS IN THE BERING AND
OKHOTSK SEAS

Elena P. Dulepova

Pacific Fisheries Research Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
dulepov@marine.febras.ru

Composition and production of zooplankton have been examined on the data collected in the Bering and Okhotsk seas in 1984-
1998. Small copepods (less 3.5 mm) formed the base of unpredatory zooplankton production while the chaetognaths (Sagitra
elegans only) composed the most portion of predatory zooplankton production. This regularity was observed independently of
season and region and conditioned by the high rate of daily production and large biomasses of these groups. Even small variations
in the species composition of both unpredatory and predatory zooplankton influenced on the value of P/B ratio.

On the whole in summer seasonal P/B ratio for unpredatory zooplankton ranged from 3.7 to 4.0 and for predatory one, 0.9-1.1 in
both Okhotsk and Bering Seas. In fall this characteristic for the both groups amounted 1.6-2.0 and 0.9-1.1 respectively.

In all seasons in the Bering Sea average production was lower in comparison with one in Okhotsk Sea. In summer and fall it
amounted 318-618 g/m? and 108-172 g/m? for unpredatory zooplankton in the Bering and Okhotsk Seas respectively. Production
of predatory zooplankton was approximately equal each other - 124 and 130 g/m’® in summer and 56 and 55 g/m’ in fall
respectively.

9AM2000 S6-062 oral

RECENT CHANGES IN THE BIOLOGICAL PUMP IN THE SUBTROPICAL NORTH PACIFIC OCEAN

Steven R. Emerson, Sabine Mecking and Jeff Abell

School of Oceanography, University of Washington, P.O. 357940, Seattle, WA 98195, U.S.A. e-mail:
emerson@u.washington.edy

Recent observations from the Hawaii Ocean Time series indicate that a large fraction of the nitrogen supply to the euphotic zone is
presently from the atmosphere via nitrogen fixation. This extra source of nitrogen creates a non-steady state nutrient flux in which
the N:P ratio in particulate organic matter exiting the upper ocean (N:P = 23) is greater than the value dissolved in the upper
thermocline (N:P = 15). Carbon to nitrogen ratios in the particulate export flux have remained between 7-8 in spite of the N:P
changes, suggesting that nitrogen fixation may have increased the biological carbon export even though Redfield arguments would
suggest phosphorus should be limiting. Comparison of AOU distributions in the upper thermocline of four meridional transects
through the northeast subtropical Pacific between 1980 and 1997 suggests that there has been an increase of 20-30% over the past
two decades. We argue that the results cannot be explained without invoking changes in the biological pump or upper-ocean
ventilation by as much as 30-50%. Taken together, changes in the particulate organic matter P:N:C ratios and the AOU in the
upper thermocline of the eastern morth Pacific indicate that the onset of nitrogen fixation has resulted in an increase in the
biological pump over that expected from nutrient delivery to the euphotic zone from ocean circulation. This suggests that, over
these time scales, nutrient stoichiometry in organic matter is determined by supply to the euphotic zone rather than biological
necessity, and that phosphorus supply in the Redfield ratio does not constrain the rate of biological carbon export from the upper
ocean.
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SYNTHESIS OF PACIFIC OCEAN DIC AND TAlk SURVEY DATA
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th & WwN

Between 1991 and 1996, dissolved inorganic carbon (DIC) and total alkalinity (TAIK) measurements were made on twenty-four
WOCE/JGOFS/OACES cruises in the Pacific Ocean. Investigators from 15 different laboratories and 4 countries have analyzed at
least two of the four measurable ocean carbon parameters. Several different lines of evidence were used to examine the
consistency including comparison of calibration techniques, results from certified reference material analyses, precision of at-sea
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replicate analyses, agreement between shipboard analyses and replicate shore-based analyses, comparison of deep water values at
locations where two or more cruises overlapped or crossed, consistency with other hydrographic parameters, and internal
consistency with multiple carbon parameter measurements. The data have been combined to generate a Pacific Ocean data set
with over 36,000 unique sample locations analyzed for at least two carbon parameters. The best data coverage was for DIC,
which has an estimated overall accuracy of 3 umol kg? after the proposed adjustments. TAlk, the second most common carbon
parameter, has an estimated overall accuracy of 5 umol kg'. These data have been integrated into a unified internally consistent
data set and the physical and chemical controls of the basinwide distributions of DIC and TAlk will be discussed.
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SYNTHESIS OF PACIFIC OCEAN DIC AND TAlk SURVEY DATA
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Between 1991 and 1996, dissolved inorganic carbon (DIC) and total alkalinity (TAlk) measurements were made on twenty-four
WOCE/IGOFS/OACES cruises in the Pacific Ocean. Investigators from 15 different laboratories and 4 countries have analyzed at
least two of the four measurable ocean carbon parameters. Several different lines of evidence were used to examine the
consistency including comparison of calibration techniques, results from certified reference material analyses, precision of at-sea
replicate analyses, agreement between shipboard analyses and replicate shore-based analyses, comparison of deep water values at
locations where two or more cruises overlapped or crossed, consistency with other hydrographic parameters, and internal
consistency with multiple carbon parameter measurements.

With the adjustments proposed here, the data can be combined to generate a Pacific Ocean data set with over 36,000 unique
sample locations analyzed for at least two carbon parameters. The best data coverage was for DIC, which has an estimated overall
accuracy of ‘~3 umol kg? after the proposed adjustments. TAIk, the second most common carbon parameter, has an estimated
overall accuracy of ~5 pmol kg, The data have been integrated into a unified internally consistent data set and the physical and
chemical controls of the basinwide distributions of DIC and TAlk will be discussed.

9AM2000 POCp064 poster
OKHOTSK SEA SHELF AND SLOPE WATERS CIRCULATION IN COLD SEASONS OF THE YEAR
A.L. Figurkin

Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
root@tinro.marine.su

The data obtained during cold season (15,000 stations) were collected to plot new monthly charts of currents. These charts differ
considerably from those made by Moroshkin, Chernyavsky and Luchin, as the latter described the currents during warm seasons
only. The main reason of differences between the charts is the winter formation of cold shelf waters with high salinity, which
change the general spatial regularity of the density distribution. The density grows toward the coast, and causes clockwise water
circulation in the Shelikbov Bay, and this is registered in April-June. The transport of dense waters from the bay onto the shelf of
Western Kamchatka forms an abnormal southward current (Compensatory shelf Current), traditionally registered from February to
April. Sometimes the traces of the current may be visible till August. Though after mild winters, the northern sea currents
slightly resemble the currents of the warmer period, but after severe winters the North-Okhotsk Current is never observed.
Instead of it there is the opposite eastward water movement. After winter period, the south water movement along Eastern
Sakhalin is observed only in the cases when the density of shallow waters is lower than that of colder saline shelf waters (same as
by Fujii & Abe, 1976). But in such cases the speed and the width of the current is much smaller than that in October-March. It is
often when instead East Sakhalin Current there is observed the northward motion of waters, and the intensity of which is higher
along the outer side of the dense water. The difference in the type of circulation of shelf waters after cold and mild winters
produces great effect on the summer raise in water temperature, as well as the location and accumulation of river discharge waters.
It also influences greatly on the water salinity and the content of nutritious elements, and moreover, on development of plankton
and survival of fish eggs and larvae.
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DIET AND FEEDING OF JUVENILE PACIFIC HERRING

Robert J. Foy! and Brenda L. Norcross®

! Fishery Industrial Technology Center .

2 Institute of Marine Science, School of Fisheries & Ocean Sciences, University of Alaska Fairbanks, Fairbanks, AK 99775-
7220, U.S.A. e-mail: norcross@ims.alaska.edu

Diets of juvenile Pacific herring (Clupea pallasi) in Prince William Sound (PWS), Alaska were examined to determine feeding
characteristics from March 1996 through March 1998. We examined relationships between diets of juvenile herring, zooplankton
abundance, feeding preference, and environmental conditions in PWS. We analyzed the amount of feeding, prey taxa composition
and the diversity of prey in the herring diets. Non-metric multidimensional scaling ordination techniques revealed that prey
species composition was correlated to spatial and seasonal trends in temperature and depth at which herring were captured and
assumed feeding. Seasonal maxima in feeding, diet diversity, and amount of filter feeding were noted in the spring when
zooplankton were abundant. Spring diets were dominated by small calanoid copepods and Cirripedia larvae in 1996 and 1997.
Fuphausiacea taxa, which were found in the 1996 spring diets, were replaced by Metridia sp. and Neocalanus sp. adults in 1997.
June through August, Cladocera, invertebrate eggs, Oikopleura sp. and small copepods made up the majority of prey items in
diets. Prey selectivity was higher during the winter months when prey was scarce, was positively correlated to fish length and
negatively correlated to depth of fish capture. Juvenile herring were primarily filter feeding from 0800 h to 1600 h and particulate
feeding on large calanoid copepods from 0000 h to 0800 h. Both methods of feeding were employed during low light levels from
11600 h to 2359 h when density of prey in the stomachs was highest. Increased temperatures in the summer and fall of 1997
decreased zooplankton availability and consequently decreased herring feeding. Seasonal and spatial variability in prey density
significantly affects seasonal feeding patterns of herring. Environmental changes such as high temperatures can cause large
fluctuations in prey availability in PWS leading to decreased feeding in juvenile herring.

9AM2000 W1-065 oral

Argo - PROGRESS TOWARDS IMPLEMENTATION

Howard J. Freeland

Institute of Ocean Sciences, P.O. Box 6000, Sidney, BC, Canada. V8L 5R4 e-mail: FreelandHj@pac.dfo-mpo.gc.ca

Argo is an ambitious program that will, following implementation, supply temperature, salinity and absolute velocity data from the
global ocean, every 10 days between the surface and a pressure of 2000 db. This, coupled with data from altimetric satellites,
should allow the initiation of oceanic forecast models.

This talk will offer a thumbnail sketch of the technology to be used, the objectives of Argo and related projects but will focus on
an update of changes that have occurred within the last 12 months and an outline of what can e expected over the next 6 months as
we move into the implementation phase of Argo.

9AM2000 §5-317 oral

HEAT FLUX ACROSS LINE-P DURING PERIOD JANUARY 1996 TO JUNE 1999

Howard J. Freeland

Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2 e-mail: FreelandHj@pac.dfo-mpo.gc.ca

Since 1956 Canada has conducted routine sampling along a line of stations extending from the mouth of the Juan de Fuca Strait to
Ocean Station Papa (50°N, 145°W) in the Gulf of Alaska. This allows unambiguous definitions of the mean distribution of scalar
ocean properties along this line.

In recent years we have been able to complete only 3 surveys per year along Line-P, but in the spring of 1997, when it became
apparent that a major El Nifio event was starting, the Canadian Department of Fisheries and Oceans funded an emergency "El
Nifto-Watch” program. This allowed a large increase in the number of expeditions sampling along Line-P and allowed us to
capture the development and decay of perturbations along Line-P.

It is a simple matter to map the distribution of, say, temperature along Line-P during any given cruise, subtract a representation of
the mean state and so map temperature anomalies. However, to compute heat flux anomalies requires knowledge of the velocity
anomaly field and this is far more problematic. During this talk I will show velocity anomaly fields from a sequence of sections
computed from a combination of the anomaly of geostrophic velocity relative to the sea surface, and the anomaly of sea-level
computed using Topex-Poseidon data with the mean defined as the average over the history of Topex-Poseidon observations. The
product of v' and T' integrated over the section yields an estimate of the anomaly of the flux of heat across Line-P due to the
geostrophic component of velocity.

Off the coast of British Columbia we have a large array of meteorological buoys with data sets starting in 1981. These are used to
estimate the Ekman heat flux anomaly. :
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The estimates of heat flux remain problematic because Line-P extends into the middle of the Gulf of Alaska and does not form a
closed volume to the coast of Alaska. The estimates suggest a large volume flux across Line-P into the Gulf of Alaska which may
or may not be compensated for by a balancing outflow along the Alaskan coast. The constraint of zero mass-flux can be forced by
subtracting spatial means from the section. The two resulting estimates of the time series of heat flux with and without spatial
means subtracted represent extrema, one showing a very high heat flux and the other a rather smaller heat flux. These two end-
member estimates will be compared. In both cases a distinct peak is seen in both the Ekman and geostrophic heat flux estimates.
This peak is substantially narrower in time than the peak shown in the temperature anomaly field.

9AM2000 W7-365 oral

APPLICATION OF ONE-DIMENSIONAL ECOSYSTEM MODEL TO TIME SERIES STATION KNOT OBSERVATION
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A vertical one-dimensional ecosystem model was constructed and applied to Station KNOT (Kyodo North pacific Ocean Time
series, 44°N, 155°E). The model has two categories of phytoplankton, representing diatom and non-diatom phytoplankton
(including cocolithophorids), respectively. Three categories for zooplankton represent zooplankton predator, large zooplankton
grazing diatom, and small zooplankton grazing non-diatom phytoplankton. Nitrogen is distributed into plankton compartments,
particulate organic matter, dissolved organic matter, nitrate and ammonium. Silica is distributed into diatom, sinking opal and
dissolved silicate. Calcium is distributed into non-diatom phytoplankton, small zooplankton, sinking calcium carbonate and
dissolved calcium. Carbon uptake is expressed by the two pass ways, one is photosynthesis having a constant C/N ratio, and the
other is calcification by small phytoplankton and small zooplankton. Inorganic carbon is expressed by dissolved inorganic carbon
and alkalinity, which are influenced by the photosynthesis and calcification.

This ecosystem model is coupled with a mixed layer model having 28 layers, driven by sea surface temperature and salinity
obtained by KNOT time series observation. Parameters of photosynthesis and grazing along with physical conditions have high
sensitivity to the temporal variation of nutrients in euphotic zone. With optimal values of these parameters, the seasonal variations
of nutrients and biological productivity were well represented. The uptake of silica by diatom is assumed to have constant ratio to
nitrogen uptake in the present model. This ratio is a significantly sensitive parameter not only for the temporal variation of
nutrients but also for the size of each plankton compartment.

9AM2000 POCp066 oral

LONG-TERM MOORING MEASUREMENT OFF THE EAST COAST OF SAKHALIN IN THE SEA OF OKHOTSK

PART II: WATER PROPERTIES .

Yasushi Fukamachi', Genta Mizuta?, Kay I. Ohshima' and Masaaki Wakatsuchi'

! Institute of Low Temperature Science, Hokkaido University, Nishi 8 Kita 19, Sapporo, Hokkaido, Japan. 060-0819 e-mail:
yasuf@lowtem.hokudai.ac.jp

2 Graduate School of Environmental Earth Science, Hokkaido University, Japan

The Sea of Okhotsk is an important source region of the North Pacific Intermediate water which spreads widely over the
subtropical Pacific around a potential density surface of 26.8. The region off the east coast of Sakhalin is thought of as a pathway
of this source water from the northwestern part to the southwestern part.

Along with the current velocity (presented as Part I: Flow field by Mizuta et al.), temperature and salinity in this region were
observed by 8 current meters, 7 conductivity-temperature sensors, and 11 thermistors moored at four locations along 53°N and at
two locations along 49.5°N. Most of the instruments provided valid data throughout the entire mooring period from August 1998
to September 1999.

Seasonal variability is clearly seen in both temperature and salinity. Water with potential density larger than 26.8 is observed at
two moorings in the slope region (503 m and 986 m deep) along 53°N between two conductivity-temperature sensors moored
around 200 m and 450 m deep. This water is mostly absent during winter at the shallower mooring, while it is present throughout
the entire mooring period at the deeper mooring.

In September 1999, six moorings were deployed again near Sakhalin, These moorings are planned to be recovered during this
summer. The preliminary report of the data from these moorings will be also presented.
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VARIABILITY OF CHLOROHPHYLL a AND SEA ICE CONCENTRATION IN THE OKHOTSK SEA AS OBSERVED
FROM SATELLITE DURING 1996-1999

Kumiko Fukuda, Sei-ichi Saitoh, Shin-ichiro Noriki, Takeshi Nakatsuka and Masaaki Wakatsuchi

Graduate School of Fisheries Sciences, Minato-cho 3-1-1, Hakodate, Hokkaido, Japan. 041-8611 e-mail:
Jukuda@salmon.fish.hokudai.ac.jp

A series of satellite data from OCTS and SeaWiFS over three year period in the Okhotsk Sea, were examined to reveal spatial and
temporal distribution of chlorophyll @ (chl a) concentration. We compared chl a concentration with carbon flux detected by
sediment trap, which was moored at 44°31.7'N, 144°43.9'E. In the Okhotsk Sea the sea ice, which consists entirely of first year
ice, is an important characteristic and thought as one of a factor controlling phytoplankton distribution and their productivity. The
objectives of this study are to examine the relationship between chl a and sea ice distribution and to reveal these year-to-year
variability using data from two ocean color sensors and passive microwave sensor, SSM/I.  During the winter of 1996-1997 and
1997-1998, the area covered with sea ice was smaller than the average of recent years. In 1998-1999 winter ice extent developed
larger and pack ice were seen off Okhotsk coast of Hokkaido until April. SeaWiFS images showed high chl a concentration (about
3.0-20mg-m*) expanding from coast zone to Kuril Basin during April and May 1999. Relatively low concentrations were seen in
central part of the Okhotsk Sea. Variability of satellite derived chl a was similar to that of carbon flux observed by sediment trap.

9AM2000 W2-068 keynote
ABUNDANCE AND HISTORICAL TRENDS OF HERRING IN ALASKAN WATERS
Fritz C. Funk

Alaska Department of Fish and Game, 1255 West 8th Street P.O. Box 25526, Juneau, AK 99802-5526. USA. email:
[ritz_funk@fishgame.state.ak.us

Pacific herring, Clupea pallasi, have been commercially harvested in Alaska for over a century, beginning with a reduction fishery
in Southeast Alaska. Exploitation rates were quite high during the reduction era in the Gulf of Alaska and during the foreign
fisheries in the Bering Sea, with large fluctuations in stock levels and anmal harvests. During the last two decades herring have
been taken primarily for sac roe, with lesser amounts taken for bait. Harvest policies have become more conservative, resulting in
more stable stock levels and overall catches. The life history of Pacific herring is distinctly different in the Guilf of Alaska
compared to the more northerly Bering Sea. Bering Sea herring attain large body size (to 70 cm), which may be an adaptation to
their long-distance migration. Spawning is intertidal and subtidal during May and early June and occurs in discrete locations from
the Alaska Peninsula to Norton Sound. The Bering Sea herring life history strategy appears to be an adaptation to take advantage
of the distant rich feeding grounds and benign overwintering areas on the continental shelf edge while utilizing the protected
inshore bays for summer larval nurseries. In contrast, Gulf of Alaska herring are smaller, have shorter lifespans, more frequent
recruitment events and do not undergo long distance migrations. In the Gulf of Alaska, recruitment events tend to occur
synchronously over fairly broad areas which contain otherwise discrete spawning aggregations. Throughout Alaska, the declining
market for herring roe products may result in reduced exploitation rates in the future.

9AM2000 $2-069 invited

SANDEEL CONSUMPTION BY PREDATORS IN THE NORTH SEA: IMPLICATIONS FOR FISHERY
MANAGEMENT

Robert W. Furness

University of Glasgow, Graham Kerr Building, Glasgow, United Kingdom. G12 8QQ e-mail: r.furness@bio.gla.ac.uk

The North Sea industrial fishery for sandeels takes around 800,000 tonnes p.a., with a precautionary TAC of 1 million tonnes.
Sandeels are major spring and summer food of many predatory fish, marine mammals and seabirds. Around 4 million pairs of
seabirds breed on North Sea coasts. Despite these large, increasing, seabird numbers and high food demand of homeotherms,
bioenergetics modeling indicates consumption of sandeels to be predominantly by predatory fish. Seabird consumption (210,000
tonnes p.a.) is unlikely to affect sandeel availability to the fishery. Fishery take could affect seabirds if catches were concentrated
near large seabird colonies. The low observed impact on seabirds may be due to spatial separation of peak consumption areas of
birds and fishery, density-dependence of sandeel recruitment, and greatly reduced sandeel consumption by predatory fish due to
depletion of those stocks. Comparing sandeel consumption in the 1970s to the 1990s shows total take decreased because
reductions in stocks of predatory fish have been greater than growth of the industrial fishery and seabird populations.
Quantification of trophic relations has confirmed that an ecosystem approach to sandeel management is essential, In particular,
recovery of the greatly depleted North Sea mackerel and whiting stocks might have important impacts. Management must also be
spatially resolved to account for patchy distributions of biota and fishing. A closure from January 2000 of the sandeel fishery, ina
small area of the North Sea based on poor seabird breeding success, represents a significant step in fisheries management for
sustainable ecosystems.



9AM2000 W6-070 oral

ESTIMATION OF PREY CONSUMPTION BY SEABIRDS IN THE NORTHEAST ATLANTIC OCEAN

Robert W. Furness

University of Glasgow, Graham Kerr Building, Glasgow, United Kingdom. GI2 8QQ e-mail: r.furness@bio.gla.ac.uk

A primary objective of ICES Working Group on Seabird Ecology is to provide spatially and temporally resolved estimates of
consumption by seabirds in ICES and NAFO areas, for incorporation into ecosystem models. Several of these studies are now
published. I will review the construction and testing of bioenergetics models, and present some implications of the results.
Estimates require good data on seabird numbers, diet composition, and daily food requirements. Accuracy of estimates from
bioenergetics models can be assessed by Monte Carlo simulations. These highlight the importance of accurate counts of adult
seabirds in the study area and seabird diet composition. It is possible to construct sophisticated bioenergetics models incorporating
detailed time-activity budgets for breeders and for nonbreeders, costs of egg production, chick growth models, molt models and
accounting for influences of environmental conditions on these parameters. However, for most gross estimates of food
consumption by higher-trophic-level predators, accuracy is constrained by input data on bird numbers and diet, which tend to be
known only + 25% or worse. Simple models based on multiples of seabird field metabolic rates (FMRs) estimated from
allometric equations are preferable. Generally, seabirds consume less food than marine mammals, and much less than predatory
fish. However, relative consumption by seabirds is scale-dependent. Consumption can be high in small areas around breeding
colonies. Seabirds are unlikely to have big effects on fishery catches but fisheries close to seabird colonies may strongly influence
food availability to central place foraging seabirds. This generalization will be illustrated by considering sandeel-seabird-fishery
interactions in the North Sea.

9AM2000 S9-071 poster -

PECULIARITIES OF SCALLOP (Mizuhopecten yessoensis jay) BOTTOM CULTIVATION IN PETER THE GREAT BAY
(THE SEA OF JAPAN)

G.S. Gavrilova

Pacific Research Fisheries Center (TINRO-Center), 4 Shevchenko Alley Viadivostok, Russia. 690600 e-mail:
rooi@tinro.marine.su

Among the other methods of invertebrates mariculture the so-called pasturable cultivation is the most perspective and progressive
for scallop cultivation. In this case the juveniles growing obtained from spawners in vivo up to market size at the bottom
plantations. In the most critical period of life (from settling up to 1 year) the animals are grown up in collectors.

To select the sites for plantations formations for scallop growing it is necessary to take in to account not only the right grounds,
predators, but functional structure of its natural population as well. Inside the bays of the second order Amurskiy, Strelok, Vostok
scallop aggregations consist of large beds of adult mature individuals in the deepwater Bays (15-20 m) and peripheric aggregations
at the depth up to 10-12 m with difference age structure. Plantations formation at the peripheric sites but close to adults will allow
to obtain not only market production but to form functioning aggregations recruitment of which will be carried out not only by
their own potential but also larvae pool of adult individuals. In further besides of bottom cultivation it is available to organize
farm for collection spat on collectors in their sites.

In case of parents sites absence (for example Nakhodka Bay), created artificial plantations permit to obtain market production, but
formation of independently functioning scallop aggregations does not occur.

9AM2000 $9-072 poster .

THE USE OF LONG-TERM PHYSICAL AND STATISTICAL METHODS TO FORECAST YIELD OF MOLLUSKS ON
MARINE FARMS

Larissa A. Gayko

Far East State Marine Reserve, Institute of Marine Biology, Far East Branch Russian Academy of Sciences, Viadivostok, Russia.
690041 e-mail: inmarbio@mail.primorye.ru

Planned yield is very important for normal performance of sea farms. In this work a method of the long-term forecast of mollusks
efficiency (exemplified by the Japanese scallop) was developed. Data on marine shell yield for the Experimental Sea Base
“Possyet™ (where the Japanese scallop was grown from 1970 to 1990) were used in this article.

To develop the method of the forecast data on marine shell yield were used as the predictante. The term “yield” stands for a
quantity unit or the density of the scallop spat settled on collectors and is expressed in specimens per square meter of the collector
(specimen's/m2 and individ/m?). Various abiotic factors were used as predictors.

The scheme of the long-range prognosis of production is most sustainable, when it is multileveled, that is, accounts for
simultaneous states of the underlying surface, tropospheric circulation, stratospheric circulation or helic physical factors. That is
why as predictors we used the following parameters: temperature and salinity of the surface water level, cumulative temperature
and salinity of the sea water, with regard to various stages of the life cycle of cultivated mollusks, duration of ice period, air
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temperature, wind velocity, precipitation, atmospheric pressure, weather type, forms of atmospheric circulation, type of synoptic
processes, position and intensity of circumpolar eddy (the Pestereva complex index), sunshine duration, solar activity (Wolf
numbers), solar and lunar eclipses.

As a result, a selection of information predictors at a given level of significance was made and a block diagram of the forecast was
developed, in which separate forecasting for trend and random component of seaside shell efficiency was provided. For the first
time the linear discriminant analysis was applied to forecast marine shell productivity. Forecast diagrams with various time (from
9 till 1 months) were obtained. The rules of static and dynamic complication of the forecast were developed.

The results permit us to hope that the method will be used in practice.

9AM2000 $4-073 invited

THE CANADIAN NE PACIFIC SQUID FISHERY, AND THE RELATIONSHIP OF SQUID DISTRIBUTIONS TO
CHANGING OCEAN CONDITIONS

Graham E. Gillespie, R. Ian Perry and Howard J. Freeland

Pacific Biological Station, Nanaimo, B.C., Canada. VIR 5K6 e-mail: GillespieG@pac.dfo-mpo.gc.ca

An experimental Canada fishery for neon flying squid (Ommastrephes bartrami) has been conducted in oceanic waters within the
Canzdian economic zone of the NE Pacific since 1996. It has used a variety of fishing techniques, including surface lights at night
and lights at depth during the day. Catch rates and fishing locations have varied over the years, as experience was gained in the
fishery and as environmental conditions changed through this period. In this study, we review the features of this fishery, and
examine the relationships of squid distributions with oceanographic conditions. In particular, we examine changes in squid north-
south distributions in relation to upper-layer isotherms; the by-catch of other species in relation to ocean conditions; and the spatial
scale of aggregations of squid in relation to ocean conditions.

9AM2000 POCp324 oral

FORMATION DISTRIBUTION AND SEASONAL VARIABILITY OF THE COLD OKHOTSK SEA INTERMEDIATE
WATER

Sergey V. Gladyshev and M. Wakatsuchi

Institute of Low Temperature Science, Hokkaido University Kita 19, Nishi 8, Sapporo 060-0819, Japan  e-mail:
sergey@soya.lowtem.hokudai.ac.jp

The Okhotsk Sea is a marginal semi-enclosed sea that appears to be the main source of cold less saline and oxygenated
intermediate water in the western North Pacific. A number of investigators pointed out the large difference in thermohaline
properties between the Okhotsk Sea and North Pacific in the density range 26.6-27.5 Gp. In general, upper cold Okhotsk Sea
Intermediate Water (upper OSIW) or Okhotsk Sea Mode Water (OSMW) results from the mixing of a few components in a density
range 26.6-27.0 G,: North Pacific water, winter Soya water and dense shelf water (DSW). The latter annually forms on the
Okhotsk Sea shelves due to brine rejection in polynyas, has temperature close to the freezing point, and makes OSMW colder less
saline and rich in oxygen. There is no such a source of cold water for the lower fraction of the OSIW (27.0-27.5 &y); therefore
the reason of its cooling and oxygenation is not so clear. In order to examine possible density range of ventilation of the OSMW
by DSW, subsequent spreading and distribution of the cold water in the Okhotsk Sea (including the lower OSIW) and its seasonal
variability, we use Russian-Japanese data set consisting of about 25,000 stations as well as recently collected CTD surveys. We
apply isopycnal analyses to construct annually mean and two-monthly mean temperature fields and analyze seasonal variations of
the bottom properties in the cold-water source regions. Our results show that East-Sakhalin Current surprisingly fast transfers the
most part of cold OSIW, which is a result of strong mixing of DSW and North Pacific water at the northern and eastern Sakhalin
slope, to the Deep Kuril Basin (DKB). It appears that in DKB, OSMW apparent temperature minimum in May is replaced by
temperature maximum in September probably due to North Pacific inflow through Bussol Strait. Seasonal changes are different in
the lower OSIW, presuming another way of its formation, but also has close relation to water exchange between the Okhotsk Sea
and North Pacific. Although brine rejection is certainly intensive in Sheikhov Bay and results formation of cold water with a
density more than 27.1 o, during especially severe winters, strong tidal mixing in the mouth of the Shelikhov Bay prevents
outflow of cold water more than 26.8 G, to the Tinro Basin. Strong seasonal variations of the OSIW suggest relatively short
renewal time of this water.



9AM2000 FISp074 poster

TROPHIC RELATIONS OF CHINCOK AND COHO SALMONS IN THE SEA OF OKHOTSK

LI Glebov

Pacific Fisheries Research Center (TINRO-Center), 4 Shevchenko Alley, Viadivostok, Russia. 690600  e-mail:
root@tinro.marine.su

Chinook and coho salmons appear to be widely distributed outside of shelf and quite abundant predators inhabiting an upper
epipelagic layer. They exhibit themselves as predators and potential competitors with respect to numerous planktonic and nektonic
species while being food organisms for other predatory fishes, birds and marine mammals. According to its type of feeding
chinook looks as predator - nekton-eater with a regional variation in the diet composition. In the Sea of Okhotsk the fishes having
fork length 40-50 cm fed on mainly squids, larger specimens preferred other fish species. Squids also predominated in the
chinook's diet in the pacific waters off Kuril Islands. Chinook juveniles have similar feeding habits - feed mainly on small squids
in Okhotsk Sea and pacific waters. In total both feeding chinook in June-January and juveniles in August-November consumed
20.6 th.t of food organisms 11.77 th.t of which composed of fishes. Regardless of its own size and age coho salmon fed on
mainly fishes and fish juveniles during whole marine life stage. Predomination of the fishes was particularly visible in the diet of
mature coho caught in the coastal waters off the western Kamchatka, Sakhalin and pacific side of Kuril Islands. There was
observed a high portion of hyperiids equally with juvenile fishes in the ration of juvenile coho salmon whereas the role of small
squids increased in the pacific waters. In Okhotsk Sea during summer-fall (July-August) mature coho and juveniles in August-
October altogether consumed 24.1 th.t of food, 17.2 th.t of which composed of fishes. In turn both coho and chinook undergone
the attacks of the other predatory fishes such as daggertooth, wolfish and salmon shark. These predators consumed 0.490-1.606
min, sp. (0.761-2.463 th.t) of Okhotsk coho, that constituted 4.3-19.5% of its abundance in the sea in August. Also the same
species consumed 0.129-0.145 min.sp. (584.7-657.8 t) of chinook that was 2.3% of its abundance in September.

9AM2000 $6-075 oral

INTERANNUAL VARIATIONS IN BIOLOGICAL PRODUCTION AND CARBON CYCLING IN THE SUBARCTIC

PACIFIC OCEAN: THE ROLE OF ENSO EVENTS

Joaquim 1. Goes', Helga do R. Gomes', Atsamon Limsakul?, Barney Balch' and Toshiro Saino?

! Bigelow Laboratories for Ocean Sciences, P.O. Box 475, McKown Point, W. Boothbay Harbor, ME 04538, U.S.A. e-mail:
Jjgoes@bigelow.org hgomes@bigelow.org bbalch@bigelow.org

*  Institute for Hydrospheric and Atmospheric Sciences, Nagoya University, Chikusa, Nagoya, Japan. 464-8601 e-mail:
atsa@ihas.nagoya-u.ac.jp tsaino@ihas.nagoya-u.ac.jp

A remote sensing methed developed by us, enabled us to observe large deviations from normal in the magnitude of annual nitrate
based new production over the north Pacific Ocean following the El Nifio event of 1997. The most dramatic of these changes
were observed closer to the eastern and western margins of the subarctic Pacific Ocean. Along the west coast of North America,
the magnitude of annual new production was substantially lower following the ENSO event of 1997, in agreement with previous
ENSO related time series studies in the region. In the western subarctic Pacific however, a substantial increase in annual new
production was observed following the ENSO event of 1997. In the absence of a documented time series data set for this region,
we had to rely on a large inventory of shipboard oceanographic data to verify our observations from satellite data. Here, we
present our results from these investigations and attempt to draw conclusions on the possible connections between ENSO events in
the tropics and biological oceanographic conditions in the subarctic Pacific Ocean. The possible consequences of ENSO events on
biological productivity and carbon cycling in the western subarctic Pacific Ocean are discussed in detail based on these findings.

9AM2000 MEQp303 oral

GEOCHEMICAL ASSOCIATIONS OF ELEMENTS IN SEDIMENTS FROM A COASTAL LAGOON, ADJACENT TO
A SALT PRODUCING FACILITY

Mario M. Grajeda-Muiioz!, E. Shumilin', H. Windom?, R. Smith?, L. Godinez-Orta'

1 Centro Interdisciplinario de Ciencias Marinas (CICIMAR), La Paz, BCS, México.

2 Skidaway Institute of Oceanography, Savannah, GA. U.S.A.

Due to the relevance of environmental studies concerning industrial developments on the seashore we carried out a geochemical
evaluation of the influence of a large salt producing facility on the coastal sediments of the adjacent Ojo de Liebre Lagoon
(Peninsula of Baja California, Mexico).

Environmentally important elements such as As, Ba, Cd, Co, Cu, Mg, Ni, Pb, U, Zn and Hg, as well as carrying components
such as Al, Fe, Mn, Ca, organic carbon (C-org) and carbonate carbon (C-carb) were determired in surficial sediments of the
lagoon using ICP-MS and atomic absorption spectrophotometry, cold vapor atomic fluorescence spectrophotometry, and classic
methods for C-org and C-carb.

Observed patterns of spatial distributions of elements in surface sediments as well as the results of principal component analysis of
the data showed that there are three distinct natural geochemical associations for the elements in the sediments. The first one
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includes C-org, Fe, U, Mn, Co, Zn, Cu, Hg, Ni, and As which probably reflect the natural associations of the trace elements with
fine particles, enriched with organic matter, Fe and Mn oxyhydroxides. The second group includes C-carbonates, Ca and Sr
related to the presence of marine biogenic carbonates (shell fragments, skeletons, etc). The third group was for Al, Ba and Pb
assumed to be associated with the heavy minerals in sediments of the lagoon.

9AM2000 MEQp076 oral

INFLUENCING OF SORPTION PROCESSES ON A ACCUMULATION OF COBALT AND MERCURY ON MARINE
SUSPENDED MATTER

Lev M. Gramm-Osipov', Aleksey V. Savchenko' and Valentina N. Gramm-Osipova®

' Pacific Oceanological Institute, 43 Baltiyskaya Street, Viadivostok, Russia. 690041 e-mail: Imgramm@nettaxi.com

2 Far Eastern State University, Vladivostok, Russia. 690000

A problem of accumulation of chemical elements, which one do not form independent solid mineral phases in bottom sediments is
resolved till now not satisfactorily enough. At the present communication the attempt is made to estimate a role of adsorption
processes in accumulation of cobalt and mercury on a suspended matter by physico-chemical modeling, because the suspended
matter is a main source of chemical elements in marine sediments.

The following assumptions were accepted at modeling: 1) The main sorbent in suspended matter is ferrohydroxide; 2) The
concentration of sorbent is equal to general concentration of suspended matter; 3) The different concentrations of cobalt and
mercury (from 1x10"° mol/kg up to 1x10* mol/kg), specific surfaces of the sorbent (from 50 m%g up to 800 m%g) and
concentrations of suspended matter (from 0.0001 g/l up to 0.5 g/l) were adopted to simulate the processes of sorption under
various conditions.

On the basis of the conducted researches the following conclusions are made: 1) The fraction of the adsorbed form of cobalt in
oceanic suspended matters is negligible and under different conditions is approximately constant; 2) The contents of mercury in
suspended matter depend on total concentration of metal and can make up to 2,5% from weight of suspended matter; 3) Under
sorption of cobalt on suspended matters the surface complex compounds will be happened; for mercury apart from formation of
above-stated compounds there is a process of a chemosorption, as a result mercury is being included in crystal lattice of an
adsorbent as solid solution; the last explains the high contents Hg in suspended matter; 4) The role of process of sorption in
accumulation of cobalt and mercury in bottom sediments is different. The cobalt most apparently is accumulated in bottom
sediments as a result of process co-precipitate with hydroxides Fe (III) and manganese, but mercury - as a result of sorption.

9AM2000 §7-330 oral

FEEDING OF DOTTED GIZZARD SHAD, PROCESSING OF SEDIMENT IN THE BOHAI SEA

Xuewu Guo and Qisheng Tang

Marine Living Resources Division, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, 106 Nanjing
Road, Qingdao, Shandong, People's Republic of China. 266071 e-mail: xguo@public.qd.sd.cn

With specimens sampled from a shrimp culture pond at coast of the Laizhou Bay, the Bohai Sea, China, we tested consumption of
dotted gizzard shad (Clupanodon punctatus) on marine sediment by means of Elliott-Persson (1978) method. According to its prey
categories, in which sediment detritus was about 99% in biomass, daily ration, and seasonal abundance in the Bohai Sea, food
requirement of the fish was estimated at about 160 thousand tons per year, that means the shad population can afford to move
away about the same amount of sediment from the seabed anmually by its feeding activity in the Bohai Sea, contributing
significantly to sediment resuspension in the ecosystem. We guess that the nature of detritivore make dotted gizzard shad adapt
itself neatly to the change of food conditions like the sharp decline of zooplankton abundance in the Bohai Sea, and ensures to the
population tremendous increase in biomass.

9AM2(00 $1-320 invited

INTERANNUAL VARIABILITY OF INTER-GYRE EXCHANGES IN THE NORTH PACIFIC

Dale B. Haidvogel, A. Hermann, K. Hedstrom and M. Iskandarani

Institute of Marine & Coastal Sciences, Rutgers University, 71 Dudley Road, New Brunswick, NJ 08901, U.S.A. e-mail:
dale@imcs.rutgers.edu

Under sponsorship of U.S. GLOBEC, we have implemented and are applying a suite of coupled global-, basin-, and regional-scale
circulation models with emphasis on the Northeast Pacific (NEP) and the Coastal Gulf of Alaska (CGOA). The goals of the effort
are to characterize the regional impacts (both physical and biological) accompanying global climate variability, and to identify the
NEP-t0-CGOA linkages involved. On the large scales, use of a spectral finite element ocean model, in a layered vertical
coordinate, allows us to hindcast the global wind-driven circulation with enhanced resolution (~20 km) around the periphery of
the North Pacific. Here, we describe a multi-decadal simulation of the wind-driven circulation obtained with the global finite
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element model. Potential vorticity and Lagrangian (pseudo-float) analyses are used to explore pathways of inter-gyre exchange
during the decade of the 1990s. Some possible impacts on regional response in the CGOA are also discussed. .

9AM2000 §7-077 poster :
DECADAL VARIABILITY ON THE GROWTH RATE AND THE AGE OF MATURATION OF WALLEYE POLLOCK
OFF THE PACIFIC COAST OF JAPAN

Tomonori Hamatsu and Keizou Yabuki

Hokkaido National Fisheries Research Institute, 116 Katsurakoi, Kushiro, Hokkaido, Japan.  085-0802  e-mail:

newmory@hnf.affrc.go.jp

Pacific stock of Japan is the most abundant walleye pollock stock in Japan. Climate change in the north Pacific might affect the
biological characteristics of Pacific stock. We examined annual changes of the stock abundance, the number of recruits, the
growth rate, the age of maturation, the spawning potential, and the sea surface temperature in a major spawning ground, from
1983 to 1996.

The stock abundance and the number of recruits decreased from late 1980s to early 1990s. The growth rate of each year was low
in late 1980s and high in early 1990s. With the increase of the growth rate, the age of maturation became younger, and annual
spawning potential calculated under a standardized size of adult stock increased by 30 percent.

The sea surface temperatures in a major spawning ground in early 1990s were higher than that in late 1980s. The possibility was
suggested that the variability on the stock abundance affected the growth and maturation of the Pacific stock. At the same time,
we cannot rule out the possibility that the oceanographic variability affect the biological characteristics of pollock off the Pacific
coast of Japan.

9AM2000 §9-078 poster

POTENTIAL IMPACT OF MARINE POLLUTION ON HARVESTING OF SEAWEED OFF ULSAN BAY, KOREA
Myung W. Han and Yong C. Park

Oceanography Department, Inha University, Yong Hyung-Dong, Nam-Ku, Inchon, Republic of Korea. 402-751 e-mail:
myunghan@inha.ac.kr

Trace metal concentrations in the seawater and suspended particulate matter (SPM) were measured along the transects of three
rivers running through the industrial complexes to the Ulsan Bay area. Concentrations of Cu, Cr, Pb and Cd in SPM display a
clearly localized distribution, increasing with proximity to major industrial complexes. In particular, concentrations of Cu, Cr, Pb
and Cd at the mouth of Daejung Stream are much greater than those of the world averages in estuaries by factors of 3, 2, 4 and
89, respectively; their contamination factors are extremely high: Cu (24), Cr (3), Pb (17) and Cd (60). Trace element
concentrations in dissolved phase also diminish rapidly off the bay. Rapid decrease in the metal concentrations of both SPM and
the seawater is probably because the bay is open to the East Sea. However, the metal concentrations in the seaweeds collected
from offshore of the bay are slightly higher than those in the one from a pristine bay in the East Sea, apparently unaffected by
industry-driven pollution. At the moment, any regulatory actions against harvesting may be inappropriate, as it is not supported
by substantially conclusive evidence. However, our data suggest that an immediate attention should be given to the initiation of a
long range monitoring program in the bay area.

9AM2000 §3-079 poster

THE STUDY OF DIGESTIVE GUT STRUCTURE AND ENZYME ACTIVITY OF PROTEASE, AMYLASE, AND
ALKALINE PHOSPHATASE OF Calanus sinicus DURING SUMMER IN YELLOW SEA AND EAST SEA

Xifu Han and Rong Wang

Institute of Oceanography, Chinese Academy of Science, Qingdao, People’s Republic of China. 266003 e-mail: hanxifu@yeah.net

Most of Calanus sinicus aggregates in mainland shelf of central Yellow Sea (depth 40-60 meters) during summer. The existence
change of digestive gut cells structure and digestive enzyme activity of protease, amylase, and tissue enzyme alkaline phosphatase
(ALP) of C. sinicus may be an adaptive response of temperature-frigid species to sharply seasonal fluctuation. The activity of
digestive enzymes of protease and amylase is very low in stations near estuary of Yangze River, whereas the activity of these two
enzymes showed quite high value in stations near middle of the Yellow Sea during oversummering. Some B-cells of digest
intestine and villi intestinalis of C. sinicus are collapse due to fasting during summer in stations near estuary of Yangze River.
Respiration ceased or showed quite low during summer in stations near estuary of Yangze River, whereas, it is usually high in
stations near middle of the Yellow Sea. - Based upon morphological characteristics of the digest gut structure, enzymes,
respiration, and distribution of C. sinicus, we concluded that there may be a dormancy stage in this animal exist during summer
season in north part of the East Sea near the seashore.
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MARINE SEDIMENT ORGANIC MATTER- A CONSUMABLE RESOURCE AND INDICATOR OF BENTHIC
PRODUCTIVITY AFFECTED BY MARINE AQUACULTURE

Barry T. Hargrave

Marine Environmental Sciences, Department of Fisheries & Oceans, Bedford Institute of Oceanography, Dartmouth, NS, Canada.
B2Y 4A2 e-mail: hargraveb@mar.dfo-mpo.gc.ca

Organic matter, usually measured as weight loss on ignition or by elemental (carbon, nitrogen) analysis, is often used as an
indicator of organic enrichment in marine sediments that accumulate particulate wastes produced by shellfish/finfish mariculture,
In fine silt/clay coastal sediments (low sand content) up to 15% of sediment weight may be present as organic matter with organic
carbon accounting for up to 20% of total sediment mass. Levels of organic carbon >5% of sediment dry weight may occurred in
localized areas of intensive finfish aquaculture. However, the amount is usually much lower (1-2%) due to microbial
decomposition and consumption by benthic fauna. When anoxic conditions occur due to oxygen consumption through excessive
aerobic bacterial growth, anaerobic metabolism (sulfate reduction) is enhanced. Preservation (accumulation and burial) of organic
matter increases due to limited oxygen supply. Low oxygen concentrations also result in the absence of larger macrofauna that
require oxygen for respiration. With prolonged anoxia, increased bacterial sulfate reduction leads to accumulation of reduced
forms of sulfide (such as FeS) within sediments. Low oxidation reduction (Eh) potentials associated with sulfide accumulation can
be used to scale the degree of organic enrichment in marine sediments that experience increased organic matter loading due to
mariculture.

9AM2000 S6-081 oral

SHIFTS IN PHYTOPLANKTON SPECIES COMPOSITION DURING RECOVERY FROM IRON LIMITATION AT STN

P IN THE SUBARCTIC NE PACIFIC: POTENTIAL EFFECTS ON CARBON CYCLING

Paul J. Harrison', Michael Lipsen!, Diana Varela® and Philip Boyd®

! Department of Earth & Ocean Sciences (Oceanography), University of British Columbia, 6270 University Blvd., Vancouver,
BC, Canada. V6T 1Z4 e-mail: pharrisn@unixg.ubc.ca

2 Department of Chemistry, University of Otago, Dunedin, New Zealand

The phytoplankton at Station P are usually dominated by small cells, typical of other oceanic regions where nutrients limit primary
productivity. Prymnesiophytes and prasinophytes comprise a large portion of these small cells and their biomass appears to be
controlled by microzooplankton whose growth rate is similar to that of the small cells. In shipboard experiments where 2 nM Fe
was added to near surface seawater, there was no increase in biomass of these small cells, however, pennate diatoms of various
sizes grew up in these carboy experiments. What happens to this pennate dominated increase in phytoplankton biomass is crucial
in determining how their carbon will be recycled. Preliminary experiments indicate that the pennate diatoms are not eaten by
mesozooplankton. It is assumed that they sink out and make an important contribution to carbon export. Future research should
focus on the ecology and physiology of this previously neglected group of pennate diatoms.
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SHIFTS IN PHYTOPLANKTON SPECIES COMPOSITION DURING RECOVERY FROM IRON LIMITATION AT STN

P IN THE SUBARCTIC NE PACIFIC: POTENTIAL EFFECTS ON CARBON CYCLING

Paul J. Harrison', Michael Lipsen' and Philip Boyd®

' Dept. Earth and Ocean Sciences, University of British Columbia, 6270 University Blvd, Vancouver, BC, Canada. V6T 124
e-mail: pharrison@eos.ubc.ca

2 NIWA, Dept Chemistry, University of Otago, Dunedin, New Zealand

The phytoplankton at Station P are usually dominated by small cells, typical of other oceanic regions where nutrients limit primary
productivity. Prymnesiophytes and prasinophytes comprise a large portion of these small cells and their biomass appears to be
controlled by microzooplankton whose growth rate is similar to that of the small cells. In shipboard experiments where 2 nM Fe
was added to near surface seawater, there was no increase in biomass of these small cells, however, pennate diatoms of various
sizes grew up in these carboy experiments. What happens to this pennate dominated increase in phytoplankton biomass is crucial
in determining how their carbon will be recycled. Preliminary experiments indicate that the pennate diatoms are not eaten by
mesozooplankton, It is assumed that they sink out and make an important contribution to carbon export. Future research should
focus on the ecology and physiology of this previously neglected group of pennate diatoms.
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TEMPORAL COMPARISONS OF JUVENILE AND ADULT GROWTH: IMPLICATIONS FOR CHANGES IN
TROPHIC CONDITIONS IN SHELF VERSUS NEARSHORE WATERS

Douglas E. Hay

Pacific Bwlogzcal Station, 3190 Hammond Bay Road, Nanaimo, B.C., Canada. VIR 5K6 e-mail: HayD@pac-dfo.gc.ca

A number of different herring populations in the North Pacific were at relatively high levels of abundance in the 1590s although
growth rates (length at age) declined in some since the 1980s. The length of lateral scales (from the focus to edge, measured to
the nearest 0.01 mm) has a close linear relationship with total fish (standard) length (mm). This scale-length:fish-length
relationship holds when compared within populations over time and between populations with different growth rates. Therefore
the length of annual growth increments on scales provides a sensitive index of past growth rates. Estimates of juvenile growth rate
index from selected periods (since 1970) and areas in BC show relatively little intra-population variation in time, although there
are substantial inter-populations differences that are relatively consistent over time. In most populations, however, the growth
increments for adult stages, between ages of 2-8 years (~24-96 months) decreased since the 1980s. Therefore the declines in
growth observed in the 1990s do not reflect slower rates of juvenile growth. Ratker, they indicate slower growth during adult
stages. In general, juvenile stages (<24 months) are found mainly in nearshore waters whereas the adult stages are spent mainly
spent in open shelf waters. This suggests that if the changes in herring populations (abundance increases, growth decreases) are
related to trophic factors, changes occurred mainly in shelf waters and not necessarily in the nearshore waters used by the juvenile

herring stages.

9AM2000 S1-321 oral

LOCAL AND REMOTE INFLUENCES ON CROSS-SHELF TRANSPORT IN THE COASTAL GULF OF ALASKA
Albert J. Hermann', Dale B. Haidvogel?, E.L. Dobbins', Sarah Hinckley®, P.S. Rand* and Phyllis J. Stabeno®

JISAO, Univer University of Washington/NOAA-PMEL, 7600 Sand Point Way NE, Seattle, WA 98115, U.S.A. e-mail:
hermann@pmel.noaa.gov

Rutgers University, U.S.A.

NOAA/AFSC, 7600 Sand Poins Way NE, Seattle, WA 98115, U.S.A.

NC State, U.S.A.

NOAA/PMEL, 7600 Sand Point Way NE, Seattle, WA 98115, U.S.A.

W oh o wN

As part of the U.S. GLOBEC NE Pacific program we are simulating currents, plankton, and salmon life histories in the Coastal
Gulf of Alaska (CGOA), to explore sources of interannual and interdecadal variability. Cross-shelf transport of nutrients and
plankton are suspected to have significant impacts on the annual primary production and the diets of juvenile salmon from on this
continental shelf. Such transport should be influenced both by changes in the Ekman flux (“local” forcing), and by changes in the
basin-scale circulation which impinges on the shelf (“remote” forcing). We examine this issue for the CGOA using a regional
primitive equation circulation model, and multi-year results from a global layered circulation model, which are used for lateral
boundary conditions on the regional model. Specifically, we examine the relative impacts of local versus remote forcing through a
series of regional model experiments where the remote influences (for example, information from the global model) are selectively
removed. We quantify this impact using passive float releases in the regional model.

9AM2000 §7-082 oral
MIXED LAYER DEPTH AND ITS RELATIONSHIP TO SURVIVAL AND SIZE OF COHO SALMON
Alistair J. Hobday and George W. Boehlert
Pacific Fisheries Environmental Laboratory, NOAA/National Marine Fisheries Service, 1352 Lighthouse Avenue, Pacific Grove, -
CA 93950, U.S.A. e-mail: gboehlert@pfeg.noaa.gov

Interanmual and decadal variability in ocean survival of salmon, and hence recruitment, is well documented. The mechanisms
through which environmental variability affect salmon survival, however, are poorly understood. Data on tagged, hatchery-reared
coho salmon were analyzed to provide information on survival and final size between 1970 and 1998, along the species’ entire
west coast range, from Monterey, CA to Kodiak, AK. Cluster analysis was used to identify three geographic regions with similar
trends in survival and final size of returning fish. Three regions were identified with coherence in both survival and final size:
Puget Sound and Strait of Georgia, the outer coast between California and the tip of Vancouver Island, and north of Vancouver
Island. These regions may be related to areas of the ocean where the environment influences salmon in similar ways. Within each
of these geographic regions, the variation in survival and final size was examined in relation to environmental variables including
upwelling, sea level, wind speed, mixed layer depth, and SST. We investigated these relationships for three time periods: time of
release, time of jack return, and time of adult return. The most important environmental variable in all regions was mixed layer
depth. In all regions, survival was most influenced by environmental conditions at the time of release, as was adult size, Jack size
was not consistently influenced by environmental conditions in any one time period. This study demonstrates that improved
understanding of the importance of environmental conditions provides insights into patterns of size and survival of coho salmon in
the coastal ocean.
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EXPORT FLUX OF ORGANIC CARBON IN THE NORTHWESTERN NORTH PACIFIC

Makio.C. Honda!, Fumiko Hoshi', Toshikatsu Sugawara?, Masashi Kusakabe' and Ichio Asanuma'?

! Japan Marine Science and Technology Center, 2-15 Natsushima, Yokosuka, Japan. 237-0061 e-mail:
hondam@yjamstec.go.jp
Marine Works Japan, Ltd., Japan

3 National Space Development Agency of Japan, Japan

In order to study the export flux of carbon and evaluate the efficiency of biological pump for the uptake of atmospheric COz in the
northwestern North Pacific (NWNP), organic carben flux observed by sediment trap experiment and surface primary productivity
(PP) obtained from satellite data were compared. During December 1997 and May 1999, organic carbon flux and satellite derived
PP were seasonal and sychronized each other. An average of PP during experiment was estimated to be approximately 40 g'm’
2.yr!, which is lower than PP reported previously for the NWNP. The ratio of organic carbon flux deeper than 1000 m to PP was
approximately 4 ~6% and these values are higher than its ratio of global average (< 1%). Based on empirical equation proposed
this study, the ratio of organic carbon flux at 100 m to PP (E-ratio) was approximately 25% on an average and relatively higher
than that previously reported in other areas. On the other hand, E-ratio decreased with increase of PP. It can be summarized that
carbon flux in the NWNP is not always so high and, however, E-ratio is relatively high ard organic carbon is transported
vertically without significant degradation. .

9AM2000 - 88-084 oral

CONTAMINATION OF ORGANOTIN COMPOUNDS AND IMPOSEX IN MOLLUSCS FROM VANCOUVER,
CANADA '

Toshihiro Horiguchi, Seiichi Uno, Makoto Shimizu, Hiroaki Shiraishi and Masatoshi Morita

Environmental Chemistry Division, National Institute for Environmental Studies, Onogawa 16-2, Tsukuba, Ibaraki, Japan. 305-
0053 e-mail: thorigu@nies.go.jp

Field studies on imposex and contamination of organotin (butyltin and phenyltin) compounds in molluscs (gastropods and bivalves)
were conducted in Vancouver from May 24 to June 7, 1999. No neogastropods were collected at sites located in Vancouver
Harbour. In a few species of the dogwinkle from Victoria, imposex-exhibited females were extensively observed. However, they
were slightly affected: they had tiny penes and small vasa deferentia. Low concentrations of tributyltin (TBT) were detected in
tissues of these dogwinkles and the degree of imposex, such as Relative Penis Length (RPL) Index defined as the ratio of mean
penis length in females to that in males, seemed positively correlated with TBT concentration in tissue. Tissue concentrations of
TBT in foolish mussel from Vancouver Harbour were in the range of 14.8 - 173.2 ng/g wet wt., suggesting continuously extensive
contamination with TBT in Vancouver Harbour. Thus, no collection of neogastropods at sites in Vancouver Harbour may
implicate that neogastropod populations have been wiped out in Vancouver Harbour, due to reproductive failure caused by
imposex induced by TBT from antifouling paints. Species difference was observed in terms of TBT concentrations in tissue of
bivalves. Triphenyltin (TPhT) concentrations in tissue were under the detection limit (10 ng/g wet wt.) in all molluscan samples.

9AM2000 $7-085 oral

FACTORS AFFCTING THE GROWTH OF CHUM SALMON IN THE WESTERN NORTH PACIFIC REVISITED

Shoko Hotta!, Kentaro Morita', Hiroyuki Sakano? and Toshimi Meguro®

! Graduate School of Fisheries Science, Hokkaido University, Hakodate, Hokkaido, Japan. 041-8611  e-mail:
hotta@fish.hokudai.ac.jp

2 National Fisheries Research Institute, Tokyo, Japan. 100-8907

3 T/S Hokusei-maru, Faculty of Fisheries, Hokkaido University, Hakodate, Hokkaido, Japan. 041-8611

The body size of returning Pacific salmon (Oncorhynchus spp.) has decreased since the 1970s, and several hypotheses regarding
the cause of this decrease have been proposed such as fishing pressure, change of SST and density dependent factors. In this
study, we examine recent trends in growth of chum salmon (Oncorhynchus keta), catch per unit effort (CPUE), sea surface
temperature (SST) and sea surface salinity (SSS) in the Subarctic Domain of the Western North Pacific, and to inquire if any of
three factors (SST, SSS and CPUE) were related to the growth of chum salmon. From 1979 to 1998, chum salmon CPUE
increased, but fork length and back-calculated growth increment decreased significantly. SST showed no consistent pattern but
SSS decreased significantly over time. Of total salmon CPUE, chum salmon CPUE, SST and SSS, only SSS was significantly
correlated with growth increment; this relationship was positive. Residuals of the year-SSS relationship also correlated with
residuals of the year-growth increment relationship, indicating that SSS was consistently linked to growth increment after
controlling of trend in year. It is known that global warming causes a decrease in SSS, so global warming might indirectly affect
the growth of chum salmon through lowered SSS.
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USING ECOSPACE TO MODEL MESOSCALE VARIABILITY OF THE TRANSITION ZONE CHLOROPHYLL
FRONT IN THE NORTH PACIFIC OCEAN

Evan A. Howell and Jeffrey J. Polovina

Ecosystem and Environment Investigation, National Marine Fisheries Service, Honolulu Laboratory, 2570 Dole Street, Honolulu,
HI 96822, U.S.A. e-mail: ehowell@honlab.nmfs.hawaii.edu

The Transition Zone Chlorophyll Front (TZCF) in the North Pacific Ocean is a basin-wide phenomenon typically identified by the
0.2 mg m surface isopleth. The TZCF shows a high degree of large scale variability in its latitudinal position and gradient
strength, which is hypothesized to have a profound influence on the movement of pelagic animals such as loggerhead turtles and
albacore tuna. Satellite surface chlorophyll data from SeaWiFS has made it possible to track the movement of this chlorophyll
front on a large scale basis, with the 0.2 mg m? chl a contour migrating roughly 1,000 km meridionally on a seasonal timescale.
Preliminary analysis of albacore tuna catch data suggests a correlation between CPUE and the TZCF during years where the
mesoscale variability characterizes the front. Conversely, low CPUE for albacore tuna was observed when meandering of the
TZCF was low. The ECOSPACE routine (Walters and Pauly, 2000), based on the earlier ECOPATH model (Polovina, 1984),
was developed to account for spatial aspects of trophic relationships. To better understand the link between albacore tuna catch
and the TZCF, the ECOSPACE model was used to replicate the meanders of the TZCF in past years. This helps to decipher the
role of the frontal variability on higher trophic level organisms such as albacore tuna, the results of which are presented here.

9AM2000 WwW6-087 oral

RESULTS OF THE PICES WORKING GROUP 11 ESTIMATES OF PREY CONSUMPTION BY MARINE BIRDS AND

CHALLENGES IN DEVELOPING ESTIMATES

George L. Hunt, Jr.', P.J. Gould? and K. Morgan®

! Dept. Ecology and Evolutionary Biology, University of California, Irvine, CA 92697, U.S.A. e-mail: glhunt@uci.edu

2 U.S. Geological Survey, Biological Resources Division, Alaska Biological Science Center, 1011 E. Tudor Road, Anchorage,
AK 99503, U.S.A.

3 Canadian Wildlife Service, Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. V8L 4B2

To assess the consumption of prey by marine birds in the PICES area of interest in the North Pacific Ocean, PICES Working
Group 11 subdivided the North Pacific Ocean into 14 subregions. Within each subregion, we assessed the available data to
establish the numbers of marine birds of each species present in summer and the composition of their diets by species. Then using
allometric equations, we determined their energy requirements, and the amounts of prey necessary to meet those requirements
given diet composition and the energy density of prey species. We found that we had sufficient data to estimate the number of
marine birds and energy requirements in 9 of the sub-regions, and prey consumption in a subset of 6 regions. Marine bird energy
demands were greatest in the Gulf of Alaska (56.2 kj-km?-d"') and in the Eastern Bering Sea (48.8 kj-km?-d?). Seabird biomass
was greater in both the Western Subarctic (3.8 kg-km?) and in the Western Transition Zone (3.2 kg-km?)than in the Eastern
Subarctic (0.8 kg-km™) or the eastern transition Zone (0.4 kg-km?). We discuss several methodological challenges that were
encountered in the process of estimating the numbers of birds present in a sub-region and the energy density of prey.
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ESTIMATES OF PREY CONSUMPTION BY MARINE BIRDS IN THE NORTH PACIFIC OCEAN

George L. Hunt, Jr.!, P.J. Gould” and K. Morgan®
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2 U.S. Geological Survey, Biological Resources Division, Alaska Biological Science Center, 1011 E. Tudor Road, Anchorage,
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3 Canadian Wildlife Service, Institute of Ocean Sciences, P.O. Box 6000, Sidney, B.C., Canada. VSL 4B2

To assess the consumption of prey by marine birds in the North Pacific Ocean, PICES Working Group 11 subdivided the North
Pacific Ocean into 14 subregions. Within each subregion, we established the numbers of marine birds of each species present in
summer and the composition of their diets by species. Using allometric equations, we determined their energy requirements and
the amounts of prey necessary to meet those requirements given diet composition and the energy density of prey species. We had
sufficient data to estimate the number of marine birds and their energy requirements in 9 of the sub-regions, and prey consumption
in a subset of 6 regions. Marine bird energy demands were greatest in the Gulf of Alaska (56.2 kj-km?-d™) and in the Eastern
Bering Sea (48.8 kj-km™-d?). Seabird biomass was greater in both the Western Subarctic (3.8 kgkm?) and in the Western
Transition Zone (3.2 kg'km?) than in the Eastern Subarctic (0.8 kg-km?) or the Eastern Transition Zone (0.4 kg-km?). In the
Eastern Transition Zone, cephalopods were the most important prey (63% of consumption) whereas in the Western Transition
Zone, fishes predominated (51%). The western North Pacific Ocean supports a greater density of avian biomass than the eastern
Pacific, despite avian use of prey at an apparently higher trophic level. These cbservations suggest that the western North Pacific
is more productive than the eastern North Pacific Ocean.
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RELATIONSHIP BETWEEN ABUNDANCE OF COMMON SQUID, Todarodes pacificus AND DISTRIBUTION OF

ZOOPLANKTON AFFECTED CLIMATE CHANGES IN THE EAST SEA OF KOREA

Kangseok Hwang', Young-Min Choi', Jong-Hwa Park' and Kyu Dae Cho?

! Coastal & Offshore Fisheries Resources Division, National Fisheries Research & Development Institute, 408-1, Sirang-ri,
Kijang-eup, Kijang County, Pusan, Republic of Korea. 619-900 e-mail: kswhang@nfrdi.re.kr .

2 Pukyong National University, Republic of Korea

Common squid, Todarodes pacificus is dominant species in the fisheries resource and it preponderantly captured by the angling
fisheries in Korean waters. The spawning and nursery grounds of T. pacificus had been revealed from the southern area of East
Sea to the northern area of East China Sea. Consequently the environmental conditions of this area at that time effect on the
abundance of T. pacificus fishing condition were expected. In this study, we analyzed to relationship between climate change,
distribution of zooplankton and abundance of T. pacificus in the Korean waters.

There existed a positive relationship between fluctuations of zooplankton and CPUE (kg/day) of T. pacificus in the East Sea of
Korea. Main fishing season was estimated to be a duration from July to December and CPUE in April was closely related to the
zooplankton biomass. Horizontal distribution of zooplankton was predominant in the coastal area off the southern part of the East
Sea in April. The increase pattern of current biomass of zooplankton was originated in water temperature rise had related air
temperature and Tsushima current around Korean waters in 1990s.

In conclusion from this study, climate change has a direct effect on water temperature, current biomass of zooplankton and
abundance of 7. pacificus stock step-by-step.

9AM2000 $2-090 poster -

ALBATROSS RESPONSE TO SURVEY VESSELS: IMPLICATIONS FOR STUDIES OF DISTRIBUTION,
ABUNDANCE AND PREY CONSUMPTION

K. David Hyrenbach

Graduate Department (Q-0208), Scripps Institution of Oceanography, University of California San Diego, 9500 Gilman Drive, La
Jolla, CA 92093-0208, U.S.A. e-mail: khyrenba@coast.ucsd.edu

The study of albatross ecology at sea is complicated by their tendency to follow, and otherwise attend vessels. Ship-following
behavior likely biases abundance estimates, blurs the correlation between distributions and habitat features over small scales, and
inhibits the statistical analysis of dispersion patterns. These biases have important implications when estimating the size of rare
and endangered populations, and prey consumption by abundant species. This paper illustrates how observations of recognizable
ship-following individuals can be used to mitigate the biases of vessel-attendance. I surveyed albatross distributions off southern
California between August 1996 and April 1999 using CalCOFI cruises as platforms of opportunity. I quantified the degree of
albatross attraction to survey vessels, and estimated that standard 300 meter strip transects overestimated their abundance by at
least a factor of 3.57. Additionally, I modeled albatross ship-following behavior and determined that 95% of recognizable Black-
footed (Phoebastria nigripes) and Laysan (P. immutabilis) albatrosses ceased to follow the survey vessel after 60 and 38 minutes
respectively. Using these models, I calculated that standard survey methods overestimated Black-footed albatross abundance by an
additional factor of 1.17 due to their ship-following behavior. When these two biases were combined, standard survey techniques
overestimated albatross abundance and squid consumption by a factor of 4. Determining the degree of vessel-attraction and the
temporal scale of ship-following will enhance our ability to monitor the distribution, abundance and consumption of albatross
populations. .
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CARBON GAS EXCHANGE AND EXPORT FLUX FROM THE WEST COAST OF VANCOUVER ISLAND, CANADA:
RESULTS OF 2-D MODEL SIMULATIONS :
Debby Ianson and Susan E. Allen :

Department of Earth and Ocean Sciences, University of British Columbia, 6270 University Blvd., Vancouver, BC, Canada. V6T
1Z4 e-mail: allen@eos.ubc.ca

A two-dimensional carbon and nitrogen flux model for coastal upwelling regions has been developed. The model was applied to
the west coast of Vancouver Island, Canada within the North Pacific eastern boundary current. All major carbon fluxes both
within and below the euphotic zone are modelled focusing on time scales of days to years. Physical circulation is represented by
six boxes: three horizontal regions (shelf, slope and open ocean) with two layers each. The ecosystem model is diatom-based with
three state variables (particulate organic, dissolved organic and dissolved inorganic) for each currency (carbon and nitrogen).
Results for net annual gas-exchange and horizontal export flux of organic and inorganic carbon from the system to the open ocean
for different physical forcing are presented. In general there is gas evasion, particularly over the shelf, during the winter and gas
invasion during the summer due strong biological draw down of pCO2. The upwelling and downwelling strengths are an important
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influence on these fluxes thus ENSO is a major perturbaton to the system. Additionally buoyancy fluxes, which are high in the
region, have a major impact on pCO: and gas exchange.

9AM2000 W1-092 oral

OPTIMAL MEASURING CONDITIONS FOR PLANKTON COUNTER

Tadafumi Ichikawa, Satoshi Kato and Kaoru Nakata

National Research Institute of Fisheries Science, 6-1-21 Sanbashi-dori, Kochi, Japan. 780-8010 e-mail: wamusi@affrc.go.jp

For the measurement of the zooplankton biomass, zooplankton abundance and biomass density, the data obtained by in sifu Optical
(OPC) and Electronic Plankton Counter (EPC) and laboratory OPC (L-OPC), were compared with those taken by manual
measurements under a microscope. In the area with low abundance of gelatinous plankton and/or Noctiluca, abundance and
biomass density of zooplankton measured with both OPC and EPC were positively related with those obtained by the manual
measurements (p<0.01) under the conditions that particle densities were less than 10%1. Similarly, both zooplankton abundance
and biomass density measured with L-OPC were correlated with the manual measurements (p<0.01) when the density of particles
passing through L-OPC were less than 5 counts sec’. The plankton counter is capable of accurately reflecting zooplankton
abundance and biomass density and can use zooplankton monitoring under these measuring conditions. However, the particle size
distributions measured with L-OPC were different from those obtained by the manual measurements smaller than 0.5mm. While,
the particle distributions measured with L-OPC at Scripps Institution of Ocecanography gave agreement with the manual
measurements, though the same samples were provided for these measurements. The flow rate passing through L-OPC may be
caused of these differences.

9AM2000 §3-093 poster

BENTHOPELAGIC POPULATIONS OF THE EUPHAUSIHD Euphausia pacifica IN THE SOUTHERN JAPAN SEA AS
FOOD FOR PELAGIC FISH (COMMON MACKEREL)
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To determine the food environment for pelagic fish (common mackerel Pneumatophorus japonicus) off Joetsu in the southern
Japan Sea, the benthopelagic populations of E. pacifica and other zooplankton were investigated using samples collected with a
sledge net and Norpac nets in March 1998 and 2000. Collections were made at 3 locations (sea bottom depths of 50, 100, 150m)
during dawn, day, dusk and night. The stomach contents of mackerel in the region was also examined. We found that
benthopelagic E. pacifica populations appeared on the bottom at 100m depth only in the daytime, whereas the results of the
Norpac nets indicated that E. pacifica is the dominant zooplankton species throughout the day. The stomach contents of the
mackerel revealed that E. pacifica was their dominant food source. Off Joetsu, the main purse seine fishery ground for mackerel
is from February through May and the mackerel are under the overwintering demersal period, inhabiting on the grounds at 100m
depth. Because the depth that the benthopelagic E. pacifica populations occur off Joetsu (100m) is shallower than in other regions
(160-400m) around Japan, the habitat of mackerel during the overwintering demersal period overlaps with the benthopelagic E.
pacifica populations off Joetsu. We estimated that the shallower occurrence of the benthopelagic E. pacifica populations allows
other pelagic fishes easier access to this food source. The ecological significance of the benthopelagic E. pacifica populations as a
food source for pelagic fishes and the mechanisms by which the benthopelagic populations accumulate in this areas are discussed.
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