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I < eynote Address

11AM2002 KA-347
THE OCEAN’S ROLE IN GLOBAL CHANGE: GLOBAL OCEANOGRAPHY HAS

COME

Dun-Xin Hu

Institute of Oceanology, Chinese Academy of Sciences, 7 Nanhai Road, Qingdao, Shandong, 266071, People's Republic of China
dxhu@mx.qdio.ac.cn

The ocean occupies 71% of the earth surface so it plays very important role in many aspects of global change.

The ocean is not only the main source, but also purifier of global fresh water. The ocean receives human-polluted
water from land, provides the atmosphere purified fresh water through evaporation, making the global water cycle
completed. What would happen to global water cycle with continuous decrease of riverine water discharge by dam
construction, irrigation and so forth?

The ocean is not only a component, but also the main regulator of global climate system. Because of its huge heat
capacity, thermal inertia and circulation characteristics, the importance of the ocean in global climate change has
been recognized through TOGA, WOCE and CLIVAR. What should man do to further understand the ocean’s role
in global climate change, even beyond CLIVAR?

Ocean carbon cycle is an important integral part of global carbon cycle, which is one of the main issues of global
change, associated with global warming. How much have we known about ocean carbon cycle? What should we do
after JGOFS? And can we foresee how the ocear: carbon cycle change with global warming?

The ocean will be the main protein source for humans. With global change, especially anthropogenic impact, can
living marine resources be sustainably preserved in the future? What could and how should we do beyond
GLOBEC for living marine resources?

In the present lecture, a review and prospect are made on the issues in the ocean, such as climate, fresh water, carbon
cycle and living resources, ezc.

In sum, global change is a big challenge to oceanography and at the same time provides good opportunity for it,
which has made global oceanography come into being.
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S 1 Science Board Symposium
Technological advances in marine scientific research

Co-convenors: R. Ian Perry (SB), Viadimir I. Radchenko (BIO), Douglas E. Hay (FIS), John E.
Stein (MEQ), Kuh Kim (POC), Igor 1. Shevchenko (TCODE), Harold P. Batchelder and Makoto
Kashiwai (CCCC)

Monday, October 21, 2002 11:00-17:30

This symposium will explore the potential for new technologies to advance the scientific activities conducted by
PICES researchers. Technological advancements are occurring in a variety of research areas. For example,
microscopic laser ablation techniques, nuclear DNA techniques, 'smart' tags, and acoustical tags for fish and
mammals, are all improving stock identifications. For population assessments there are new developments in laser
technology that can scan the upper 20-30m from aircraft and satellite technology and associated data analyses.
Plankton studies are advancing through bio-optical recording and analysis systems. There are continuing
developments in acoustical tools, such as towed vehicles with upward- and downward-looking transducers, and
long-range sidescan SONAR. Some of the most rapid advancements are occurring in physical oceanography with
the development of 'smart' drifters. New chemical techniques are also being developed to assess stable
organochlorines, with implications for marine mammals and human health. This emphasis on technological
advancements also includes new developments in information technology, numerical modeling, data processing and
visualization. Invited talks on some of the most recent advancements in the scientific areas of physical/chemical
oceanography and climate, biological oceanography, fisheries science, marine environmental quality, and ecosystem
dynamics will be presented.

11:00-11:30 Stephen C. Riser (invited)
Building a global ocean observing system with profiling floats (S1-016)

11:30-11:50 Masafumi Kamachi, Tsurane Kuragano, Xiaobing Zhou, Yosuke Fujii
JMA operational ocean state estimation and prediction system in the North Pacific: COMPASS-K
(S1-012)

11:50-12:10 Alexey Ilyin, Oleg A. Bukin, Sergey S. Golik, Vladimir I. Tsarev, Alexander Yu. Major
Investigation of marine water and phytoplankton elemental composition by laser-induced
breakdown spectroscopy (S1-009)

12:10-12:30 Albert J. Hermann, C. Moore, Nancy N. Soreide
Recent advances in immersive visualization of ocean data: Virtual Reality through the web on
your laptop computer (S1-007)

12:30-13:30 Lunch break
13:30-14:00 Poster previews

14:00-14:30 Joji Ishizaka, Hiroshi Kawamura (invited)
Near future opportunities in satellite remote sensing of physical and biological properties of the
Ocean (S1-011)

14:30-15:00 Tommy D. Dickey (invited)
Toward global ocean interdisciplinary observations using emerging autonomous sampling
technologies (S1-005)

15:00-15:20 Coffee/tea break

15:20-15:40 Oscar M. Schofield, Scott Glenn
Development of coastal ocean observatories for synoptic oceanography (S1-017)

15:40-16:10 Gabriel Gorsky (invited)
Can optical methods quantify, measure and classify zooplankton efficiently? (S1-006)




16:10-16:30 Sukyung Kang, Suam Kim, David Welch, Kevin Telmer, Youn-Ho Lee
The analysis on trace elements in chum salmon otolith using laser-ablation technology: Habitat
characteristics and stock identification (S1-013)

16:30-16:50 Jeffrey J. Polovina, Don Hawn, Evan Howell, Michael Seki
A new approach to fisheries oceanography with advances in electronic tags (S1-015)

16:50-17:20 Neville R. Smith (invited)
Ocean Information Technology: Some new opportunities for marine data management (S1-018)

17:20-17:30 Discussion

Posters:

Irina Y. Bragina, Valery N. Chastikov

The experience of the optical plankton counter TRAP -7A application in the Okhotsk and Japan Seas, 2001-2002
(S1-001)

Irina Y. Bragina, Gennady A. Kantakov

The results of McLane Autonomous Zooplankton Sampler Application in the Okhotsk Sea, 2000-2001 (51-002)

Yang Ho Choi, Young Jae Ro
Web-based realtime monitoring of water quality conditions in the Korean coastal waters (S1-003)

Joseph C. Huang
Revisit OTEC System (S1-008)

Katsumi Matsushita
An applicable automatic continuous sampling method of small pelagic organisms (S1-014)

Donghwa Sohn, Sukyung Kang, Suam Kim
Trace element analysis for the stock identification of Chum salmon (Oncorhynchus keta) in Korea (S1-019)

Vladimir N. Vologdin
Technique of a combined research of near-surface fish formations behaviour and structure with the help of sonars
and echosounders (S1-020)

David W. Welch
POTENT: The Pacific Ocean Tracking & Evaluation NeTwork description & applications in marine science (S1-
021)



11AM2002 S1-001 Poster
THE EXPERIENCE OF THE OPTICAL PLANKTON COUNTER TRAP -7A

APPLICATION IN THE OKHOTSK AND JAPAN SEAS, 2001-2002

Irina Y. Bragina and Valery N. Chastikov
Sakhalin Research Institute of Fishery & Oceanography (SIFO), 196 Komsomolskya Street, Yuzhno-Sakhalinsk, 693023, Russia
ibragina@sakhniro.ru, chast@sakhniro.ru

"TRAP - 7A" - is an optical plankton counter that estimates the size-quantitative mesozooplankton characteristics
up to the depth of 2000 m in the structure of sounding or towed measuring complexes. The optoelectronic sensor
uses a shadow method as its optical principle of measuring. Similar optical counters such as "TRAP - 4" and serial
device "OPC" (Focal Technology, Canada) use a similar method, however the "TRAP-7A" has some important
advantages:

1. an optical way of the measuring volume formation is applied. Thus, the flow tunnel and concentrating devices
are not required that removes problems connected with the influence of hydrodynamics and mechanical
influence on plankton behaviour;

2. the infared-range is chosen for emanation, it raises the contrast of particle shadow and liquidates the parasitic
light-striking problem, allowing more effectively to use an optical way of the measuring volume formation;

3. the pulse mode of emanation and photosensor with storing are used. In the OPC “TRAP-7A” i.e. the snapshots
of the measuring volume contents are made with frequency of laser pulses;

4. the photodiode ruler is used as the photosensor, that practically excludes the influence of particle transparency
degree on results of measurements.

Since April 2001, an in situ optical plankton counter “TRAP — 7A” (minimal opaque particle size 125 mm

equivalent spherical diameter, maximum — 16mm) has been deployed for soundings on the ICTD-frame and

zooplankton has been collected simultaneously (Juday net, 112um - mesh size, total vertical hauls). The regions of
deployment included shallow Aniva Bay (to bottom), the southwestern part Sea of Okhotsk and the northern part

Sea of Japan (to 500m) at standard stations. The goal of the present investigation is the determination of the objects

of sensing by the OPC “TRAP — 7A” and the field of foregoing optical device application.

The number of particles sensed optically were compared with the number and size of zooplankton individuals from
Juday net hauls determined by standard methods. The average sizes of these groups were collated. There were
significant differences of parameters, such as the number and average size of plankters and particles sensed by the
“TRAP-7A”. The given fact allows to assume that the object of the OPC “TRAP-7A” sensing is the seston.
However, the profiles of particles (3-10 mm) determined with the “TRAP-7A” coincide with the presumptive
distribution of dominant species (Metridia okhotensis, M. pacifica, Pareuchaeta japonica, Calanus glacialis, etc.),
in accordance with the dynamic processes in each of the experimental points. Opportunities for the application of
OPC for maintaining the original method of study the spatial - temporary zooplankton distribution / or the auxiliary
optical device are discussed.

11AM2002 S1-002 Poster
THE RESULTS OF MCLANE AUTONOMOUS ZOOPLANKTON SAMPLER

APPLICATION IN THE OKHOTSK SEA, 2000-2001

Irina Y. Bragina and Gennady A. Kantakov
Sakhalin Research Institute of Fishery & Oceanography (SIFO), 196 Komsomolskya Street, Yuzhno-Sakhalinsk, 693023, Russia
ibragina@sakhniro.ru; okhotsk@sakhniro.ru

Since 2000 the seasonal dynamics of zooplankton communities in the southwestern Okhotsk Sea have been studied

using an Autonomous Zooplankton Sampler (McLane ZPS 6-50). The following activities occurred:

1. test sampling in shallow bays (Aniva, Terpeniya), accompanied by Sea Lion ROV surveys to control the
sampling process;

2. diurnal tests in sounding regime on standard horizons of 225-0 m layer in deep-water part of the Okhotsk Sea;

3. autonomous sampling from July 2000 to March 2001 in La Perouse Strait. One of the purposes of this
investigation was to study zooplankton development during ice formation and ice cover destruction. The series
of autonomous samplings were executed simultaneously with measuring of oceanographic parameters by means
of multiparameter sonde of seawater quality (YSI 6600) and current meter (3-D single-point Sontek Argonaut —
MD).
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As a result of analysis of collected samples, there were determined the specific composition, plankters
concentration, and its biomass. The correlation between received oceanographic data and sampling results, also
probable constructive changes of the foregoing sampler, range of its application are discussed.

11AM2002 S1-003 Poster
WEB-BASED REALTIME MONITORING OF WATER QUALITY CONDITIONS IN

THE KOREAN COASTAL WATERS

Yang Ho Chei and Young Jae Ro
Chungnam National University, Yusung-ku, Kung-dong 220, Tagjon, 305-764, Republic of Korea yhchoi@cuvic.cnu.ac.kr

This study is based on the operational realtime monitoring system for the water quality conditions in Korean coastal
waters at two locations. To establish warning system for harmful algal bloom and other emergent episodes for local
fishery farming, it is necessary to obtain very detailed information for abrupt change of water quality conditions. To
make effective warning messages possible, required such information is required on a realtime basis. This study
developed a realtime monitoring system of oceanic conditions (current, sea level, salinity, dissolved oxygen,
turbidity) in the Chunsu Bay and the Namhae Bay, western and southern coastal waters of Korea, respectively. The
system consist of three major subsystem of data loggers with sensor array in the sea water, to which wireless internet
data terminal such as pda is connected and host computer on the remote location. The system produces the database
of oceanic conditions with sampling interval of 10 minutes continuously. Realtime monitored data can be browsed
on the Internet web pages in terms of text and graphics with query function for the existing database. The display
pages contain the time series plot of temperature and other conditions, statistics of data-based parameters, recall of
the past parameters, etc. In this study, we will describe seasonal and high frequency variation of temperature as well
as other oceanic conditions in terms of descriptive statistical parameters and spectral analyses. Results of
multivariate analyses will be given with emphasis of regressing time series of dissolved oxygen to various oceanic
processes. In particular, episodes of oxygen depletion in summer season will be highlighted and is attempted to
forecast with a stochastic model.

11AM2002 S1-005 Invited
TOWARD GLOBAL OCEAN INTERDISCIPLINARY OBSERVATIONS USING

EMERGING AUTONOMOUS SAMPLING TECHNOLOGIES

Tommy D. Dickey

University of California Santa Barbara, Department of Geography, Ocean Physics Lab., 6487 Calle Real, Ste A, Santa Barbara, CA 93117,
U.S.A. tommy.dickey@opl.ucsb.edu

There is need to greatly increase the variety and quantity of ocean measurements in order to make progress in
solving problems such as global climate change, carbon cycling, variabilities in biomass and fish abundances,
harmful algal blooms, and generally ocean prediction. It has become clear that data sets need to be interdisciplinary,
collected concurrently, and span ten orders of magnitude in time and space scales if we are to observe, understand,
and model key processes. Emerging technologies have recently enabled interdisciplinary sampling of the ocean
with unprecedented resolution in time and space. Autonomous sampling of interdisciplinary variables can in
principle be done using complementary platforms including moorings, drifters, profiling floats, gliders, and
autonomous underwater vehicles (AUVs). Autonomous measurements now include several chemical, bio-optical,
and biological as well as physical variables. Moorings have been used to test many of the sensors and systems that
will be transitioned to other autonomous sampling platforms. Highlights of interdisciplinary mooring time series
and AUV spatial mapping from coastal and open ocean environments results are presented. Processes that have
been studied using these data include: sediment resuspension, bio-optical variability, ocean response in the wakes of
hurricanes, biomass and primary productivity variability associated with eddies and fronts, tropical instability
waves, Kelvin waves, ENSO, and monsoonal phenomena. Our results suggest the power of fusing new
observational and modeling approaches and strategies. These include utilization of in sifu and remote sensing data
sets, inverse methods, data assimilation models, and adaptive sampling.




11AM2002 S1-006 Invited
CAN OPTICAL METHODS QUANTIFY, MEASURE AND CLASSIFY

ZOOPLANKTON EFFICIENTLY?

Gabriel Gorsky
LOV, UMR7093, Observatoire Oceanologique, 06234 Villefranche/mer, France gorsky@obs-vifr fr

The need to understand and predict how global change will affect the abundance, diversity and productivity of
marine populations is clearly identified by the international community. Zooplankton are the most important prey
for larval and juvenile fish. They are especially sensitive to physical processes such as currents, turbulence, and
light and temperature regimes. Variability in these physical conditions may affect the stability of biological
processes. The Global Ocean Ecosystem Dynamics (GLOBEC) and the Census of Marine Life (CoML) are
conceived as decade-long programs aimed to enlarge our understanding of the structure and functioning of the
global ocean ecosystem and its response to physical forcing. These projects also strive for promoting the funding of
research that assesses and explains the diversity, distribution and abundance of species throughout the world's
oceans. These programs depend in a large part of the design and implementation of innovative biological sampling
techniques for the marine environment and the design and implementation of databases.

Zooplankton is traditionally sampled by nets and sorted by trained operators. Since the mid 20th century a
substantial technological effort has been invested in the development of electronic and optical sensing systems for
zooplankton. This effort is strongly related to the evolution in electronics, computer and imaging technologies.
Presented here is an overview of methods used for quantification and classification of zooplankton, from simple
counters to holography. Results obtained by prototypes of new instruments and future trends in optical methods will
be discussed.

11AM2002 S1-007 Oral
RECENT ADVANCES IN IMMERSIVE VISUALIZATION OF OCEAN DATA:
VIRTUAL REALITY THROUGH THE WEB ON YOUR LAPTOP COMPUTER

Albert J. Hermann', C. Moore' and Nancy N. Soreide’
! JISAO/University of Washington, 7600 Sand Point Way NE, Seattle, WA 98115, US.A. hermann@pmel.noaa.gov
1 NOAA/Pacific Marine Environmental Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115, US.A.

Ocean circulation is irrefutably three dimensional, and powerful new measurement technologies and numerical
models promise to expand our three-dimensional knowledge of the dynamics further each year. Yet, most ocean
data and model output is still viewed using two-dimensional maps. Immersive visualization techniques allow the
investigator to view their data as a three dimensional world of surfaces and vectors which evolves through time.
The experience is not unlike holding a part of the ocean basin in one’s hand, turning and examining it from different
angles. While immersive, three dimensional visualization has been possible for at least a decade, the technology
was until recently inaccessible (both physically and financially) for most researchers. It is not yet fully appreciated
by practicing oceanographers how new, inexpensive computing hardware and software (e.g. graphics cards and
controllers designed for the huge PC gaming market) can be employed for immersive, three dimensional, color
visualization of their increasingly huge datasets and model output. In fact, the latest developments allow immersive
visualization through web servers, giving scientists the ability to “fly through” three-dimensional data stored half a
world away. Here we explore what additional insight is gained through immersive visualization, describe how
scientists of very modest means can easily avail themselves of the latest technology, and demonstrate its
implementation on a web server for Pacific Ocean model output.

11AM2002 S1-008 Poster
REVISIT OTEC SYSTEM
Joseph Huang

Energy Efficiency and Renewable Energy, U.S. Department of Energy, Washington, DC 20585, U.S.A. Joseph.Huang@EE.DOE.GOV

The earth, covered more than 70.8% by the ocean, receives most of its energy from the sun. That same percentage
represents solar energy absorbed by the earth that hits the ocean’s surface, most in the tropical region. The thermal
energy replenished each day by the sun in tropic oceans represents a tremendous pollution-free energy resource for




human civilization. Ocean Thermal Energy Conversion (OTEC) technology refers to a mechanical system that
utilizes the natural temperature gradients that exist in the ocean between the warm surface water and the deep cold
water, to generate electricity and produce other by-products. The science and engineering behind OTEC have been
studied since the early eighties. There are generally three types of OTEC cycles: closed-cycle plants utilize the
evaporation of a working fluid, such as ammonia or propylene, to drive the turbine engine; open-cycle plants use
steam from evaporated water to run the turbine, and hybrid-cycle plants combine the two. OTEC requires very low
operation and maintenance costs and NO fuel consumption.

OTEC possesses formidable potential capacity for renewable energy and offers a total elimination of greenhouse
gases in producing power. In addition to electricity and drinking water, OTEC can also produce many valuable by-
products: such as hydrogen, air-conditioning, aquaculture, fishery farming, etc. The potential of these by-products,
especially aquaculture and fishery farming, can easily translate into billions of dollars in business opportunities.
This paper will examine major advancements in technology, evaluate costs and effectiveness, and assess overall
market environment of the OTEC system.

11AM2002 S1-009 Oral
INVESTIGATION OF MARINE WATER AND PHYTOPLANKTON ELEMENTAL

COMPOSITION BY LASER-INDUCED BREAKDOWN SPECTROSCOPY

Alexey A. Ilyin, Oleg A. Bukin, Sergey S. Golik, Vladimir I. Tsarev and Alexander Yu. Major
Laser Spectroscopy Laboratory, Far Eastern State University, 8 Sukhanova Street,. Viadivostok, 690091, Russia lasspec@ifit.phys.dvgu.ru

Quantitative elemental analysis of marine water and phytoplankton was investigated using laser-induced breakdown
spectroscopy during expedition in the Sea of Okhotsk in 2000 — 2001 (Supported by Grant No. C0148 “Integracia”
program). Emission line Ba II 455.4 nm was detected in phytoplankton and in marine water from Cape Terpeniya to
the oil-platform Moliqpack. Ba concentration varied from 0.2% up to 1% in phytoplankton and from 0.01% up to
0.2% in marine water. High concentration of Ba was revealed near oil-platform Moligpack. The concentration of
Ba in phytoplankton exceeds concentration in the marine water. The complex shape of laser pulse (several Q-
switching pulses above free oscillation background) was used to improve contrast of emission lines. The detection
limit for Na, Ca, Mg, Fe, Ba, Cu, Al, Zn is demonstrated. The technique of multi-pulse excitation without temporal
signal selection ensures the approximately same detection limits, as well as in case with intensified CCD camera for
such elements as Na, Ca, Mg and Ba. Emission line Na I 590 nm was used to compare measurements of marine
water salinity. It was registered good agreement of LIBS and salintest measurements. Weak Na concentration was
obtained in Sakhalin Bay where the Amur River drains.

11AM2002 S1-011 Invited
NEAR FUTURE OPPORTUNITIES IN SATELLITE REMOTE SENSING OF
PHYSICAL AND BIOLOGICAL PROPERTIES OF THE OCEAN

Joji Ishizaka'® and Hiroshi Kawamura

' Faculty of Fisheries, Nagasaki University, Japan ishizaka@net.nagasaki-u.ac.jp

X Center for Atmospheric and Oceanic Studies, Tohoku University, Japan

3 Earth Observation Research Center, National Space Development Agency of Japan, Japan

Satellite remote sensing of the physical and biological properties of the ocean is now matured phase. Thermal
infrared data is popular to detect sea surface temperature (SST), and nearly 20 years of global time series is
available. Passive microwave sensors can now measured sea surface temperature under the cloud although the
resolution is lower than the infrared. Combining infrared and microwave data makes far more complete sea surface
temperature data set. Active microwave altimeter can detect the sea surface topography and scatterometer can
measured sea surface winds. All of those satellite sensors for physical properties are now operational, and the data
are starting to be assimilated to numerical models for prediction of the ocean state. In terms of the biology, ocean
color satellites can detect chlorophyll concentration as an indicator of phytoplankton biomass and nearly six years of
global time series have been accumulated. The time series can be analyzed to understand the interannual variability
of chlorophyll and primary production with present and future algorithms. Algorithms for open ocean chlorophyll
are fairly robust, and accurate detection of chlorophyll concentrations from the optically complex coastal waters is



the challenge. Concurrently estimated suspended solid and colored organic matter for those areas are anticipated as
new products. Detection of specific species or group of the phytoplankton is also expected.

11AM2002 S1-012 Oral
JMA OPERATIONAL OCEAN STATE ESTIMATION AND PREDICTION SYSTEM IN

THE NORTH PACIFIC: COMPASS-K

Masafumi Kamachi, Tsurane Kuragano, Xiaobing Zhou & Yosuke Fujii
Meteorological Research Institute, 1-1 Nagamine, Tsukuba 305-0052 Japan mkamachi@mri-jma.go jp

An ocean data assimilation system, COMPASS-K (the Comprehensive Ocean Modeling, Prediction, Analysis and
Synthesis System in the Kuroshio-region), has been operated in Japan Meteorological Agency (JMA). The purposes
of the system are to understand ocean variability in the western North pacific as a local response to a global climate
change with assimilated four-dimensional data sets, nowcasting and forecasting of ocean states, and a contribution to
the GODAE project. The model is an eddy permitting MRI-OGCM. Subsurface temperature and salinity fields are
calculated by combining the TOPEX/POSEIDON altimeter data, satellite SST, subsurface ship and ARGO float data
with a four dimensional optimum interpolation (4D-OI) method. Seasonal and interannual variabilities in the
western North Pacific are investigated in reanalysis experiments from 1993 to 2001. Realistic space-time
distribution of the physical quantities, the path of Kuroshio and its separation from Honshu are captured well.
Prediction Experiments are also reported. Single trajectory and ensemble forecasts show that the system predicts the
Kuroshio meander for 60 days. We also discuss the metrics for the prediction.

11AM2002 S1-013 Oral
THE ANALYSIS ON TRACE ELEMENTS IN CHUM SALMON OTOLITH USING
LASER-ABLATION TECHNOLOGY: HABITAT CHARACTERISTICS AND STOCK

IDENTIFICATION

Sukyung Kang', Suam Kim', David W. Welch?, Kevin Telmer® and Youn-Ho Lee*
Department of Marine Blology Pukyong Nanonal University, 599-1 Daeyeon 3-dong, Nam-gu, 608-737, Republic of Korea
kangsk@maill.pknu.ac.kr

*  Pacific Biological Station, 3190 Hammond Bay Road,, Nanaimo, BC, V9T 6N7, Canada

3 School of Earth and Ocean Sciences, University of Victoria, BC, Canada

*  Polar Research Center, Korea Ocean Research & Development Institute, Republic of Korea

The otolith has been used to identify the age of fish, but the interest as a metabolically inert environmental recorder
has accelerated in recent years. To identify the stock and habitat characteristics of chum salmon (Oncorhynchus
keta) in the North Pacific Ocean, the composition of Ca and some trace elements (Mn, Zn, Sr) in otoliths was
measured. Salmon otoliths were obtained from in the eastern (Canada and USA) and western (Japan and Korea)
North Pacific during 1997-1999 spawning seasons, and laser ablation inductively coupled plasma mass spectrometry
(LA-ICPMS) was used to differentiate chemical composition between stocks. Under the microscopic control in
laboratory, laser beamed to the otolith from the primordial area to margin. Sr/Ca ratios, known as an indicator of
salinity, were low at primordial area, increased suddenly at certain point, and oscillated periodically toward the
margin corresponding to year-ring. Some examples from the eastern Pacific salmon indicated the estuarine type of
St/Ca profile when young salmon resided near the coastal areas. Also, the zinc profiles oscillated and corresponded
to the annual ring of the otolith. However, the profiles of Sr and Zn were oppositely oscillated after salmon migrate
to the saline water, and the concentration of zinc declined toward rim of the otolith. By examining the patterns of
profiles, it would be possible to distinguish habitat characteristics and salmon stocks.




11AM2002 S1-014 Poster
AN APPLICABLE AUTOMATIC CONTINUOUS SAMPLING METHOD OF SMALL

PELAGIC ORGANISMS

Katsumi Matsushita
Dept. of Aquatic Bioscience, Graduated School of Agricultural and Life Science, University of Tokyo, Bunkyo, Tokyo, 113-8657, Japan
amtstfis@mail ecc.u-tokyo.ac.jp

Heterogeneous distribution (i.e. patchiness) has an important role in early survival of small pelagic organisms in
relation to the encounter phenomenon of prey and predator. Continuous sampler and/or systems are indispensable to
detect the patchy distribution. Continuous samplers also have an important role in monitoring fluctuations of
organisms in the ocean. Though some sensors were developed to know the distribution and fluctuation, it is
necessary to sample since the sample itself has many valuable information. Though continuous sampling is also
attained by enthusiastic human efforts, automatic continuous sampler is especially valuable in the place to be
impossible admittance and human handling. This automatic continuous sampling method consisted of: (1) a
collector of pipe diameter 150 mm, (2) 50 small frame nets, and (3) simple mechanisms to change in order the small
net to sampling position and preserved position. This method is applicable to some instruments, sampler on ferry
ship, mooring sampler, and vertical profiler on towing vehicle. The field performances (ferry ship type) were
carried out on the R’V Hakuho-maru (ORI, Univ. of Tokyo). Fish eggs and another plankton patches were detected
at some frontal areas.

11AM2002 S1-015 Oral
A NEW APPROACH TO FISHERIES OCEANOGRAPHY WITH ADVANCES IN

ELECTRONIC TAGS

Jeffrey J. Polovina, Don Hawn, Evan Howell and Michael Seki
Honolulu Laboratory, NMFS/NOAA, 2570 Dole Street, Honolulu, HI 96734, U.S.A. Jeffrey.Polovina@noaa.gov

In recent years considerable advances in our understanding of the oceanic habitats of large marine animals have
been achieved by sending out fleets of animals instrumented with electronic tags. For example, Argos-linked
transmitters attached to sea turtles and archival tags attached to elephant seals have identified specific migration
pathways and foraging habitats and strategies. However, until fairly recently tags required that the animal spend
time at the surface for position determination and required that they be recaptured to recover the archived data. Now
the newest generation of tags use a light sensor to estimate location from day length and time of sunrise and sunset.
Further for animals that are unlikely to be recaptured, a tag that detached, floats to the surface and transmits archived
data via satellite has been developed. These latest developments in electronic tags are still an emerging technology.
Recent applications of these tags will be presented. Their potential and current limitations discussed.

11AM2002 S1-016 Invited

BUILDING A GLOBAL OCEAN OBSERVING SYSTEM WITH PROFILING FLOATS

Stephen C. Riser
School of Oceanography, Box 357940, University of Washington, Seattle, WA 98195, US.A. riser@ocean.washington.edu

Most of what is known about the circulation of the world ocean on large scales comes from shipboard measurements
of temperature and salinity collected during the past century. These observations are not of uniform quality, and
they are not synoptic. At large spatial scales, observations from satellites can alleviate these problems and provide a
useful global ocean observing system, as long as only the upper few centimeters of the ocean are considered. In
order to observe the ocean globally and synoptically at greater depths, a different observing system is required. In
this talk, profiling float technology, which can be used to build a global observing system capable of making
synoptic measurements of both the shallow and deep ocean, will be discussed. The use of this technology will be
discussed in the context of Argo, a multi-national project presently deploying 3000 floats over the world ocean
during the next 5 years, and other recent profiling float experiments.



11AM2002 S1-017 Oral
DEVELOPMENT OF COASTAL OCEAN OBSERVATORIES FOR SYNOPTIC

OCEANOGRAPHY

Oscar M. Schofield and Scott Glenn
Coastal Ocean Observation Lab, Institute of Marine and Coastal Sciences, Rutgers University, New Brunswick, NJ 08901, USA.
oscar@imes.rutgers.edu

The Ocean Sciences Decadal Committee of the United States in laying out future efforts suggested “The very few
existing time-series stations paint a compelling picture of important oceanic changes in physics, chemistry and
biology. Yet these stations capture the time domain at only a single point. New strategies for observing the
appropriate spatial correlation are required.” The question confronting the community is how do we get there? Key
enabling technologies are opening the door. These include: (1) long-duration moorings or cabled observatories for
subsurface time, (2) high-frequency RADARSs providing real-time surface current maps over shelf scales, (3) a
growing international constellation of high-resolution ocean color satellites, and (4) an emerging class of long-
duration remotely-controlled Autonomous Underwater Vehicles (AUVs). The flight patterns of the AUVs will be
directed by real-time satellite imagery, providing high resolution maps maps of fronts/slicks, and onboard theoretic
decision-making software allowing the AUVs to analyze their own environmental data. Data from the AUVs will
be transported back to shore on an hourly basis allowing for vicarious calibration of satellite imagery and adaptive
sampling using ships. These real-time data streams are used to feed data assimilative nowcast/forecast models. This
observationally rich environment changes the relationship between models and observation. In the well-sampled
ocean, forecast errors are dominated by uncertainties in the model formulations or boundary conditions, and
ensemble forecasts with differing parameterizations can be compared to observations so as to improve our
understanding of errors associated with various model assumptions.

11AM2002 S1-018 Invited
OCEAN INFORMATION TECHNOLOGY: SOME NEW OPPORTUNITIES FOR

MARINE DATA MANAGEMENT

Neville Smith
Bureau of Meteorology Research Centre, Australia N.Smith@BoM.gov.au

Through the last twenty years, oceanography and the marine environmental sciences have drawn great benefit from
advances in technology. This Symposium will hear of several of these, particularly those associated with innovative
autonomous observation platforms and novel instrumentation. Elsewhere we will see evidence of the impact of
computers and models and new insight afforded by data assimilation. PICES, like many other groups, is drawing
great benefit from these advances but it also shares a common, significant challenge: How to ensure these data and
advances reach their optimum potential within their own community and, perhaps just as important, are made
available to the broader community. The management of data and products, though recognized as fundamental, has
not enjoyed the benefits of technological advances to the same degree as the areas mentioned above and is, to some
extent, still working to the modes and methods established several decades ago. Many things have changed in that
time, not the least being the revolution in information technology. Though we are now starting to see some impacts
of this technology, this impact still falls well short of the potential and, more importantly, far short of the need.
Among other things, the community needs (i) telecommunications that will permit all data from remote and
autonomous platforms to be communicated to laboratories in real-time; (ii) data communication and exchange
mechanisms that will allow data and associated products to be shared quickly and easily; (iii) adoption of protocols
and formats that are open and widely used, greatly easing the difficulty of access; (iv) recognition of methods and
practices that improve quality and add value, and a methodology for representing and retaining that value; (v) data
and products servers that provide rapid and functional access for the specialists and, equally, for the itinerant or
opportunistic users; (vi) generalized ocean customer and user interfaces that facilitate imaginative and novel use
(ocean data "wizards"); and (vii) a community approach that recognizes the value and advantage of ocean
information technology and one that demands and values a close working relationships between the scientists and
data managers. All of this is within reach now. Data managers and scientists within the ocean community have
accepted that immediate action is required and have agreed to develop a joint Ocean Information Technology Pilot
Project to ensure all of the above needs are fully satisfied before this decade ends. The initial sponsors mostly
derive from the global ocean community, with a strong focus on operational activities. However it is also




emphasized that the Project must embrace less conventional data derived from interdisciplinary observations and
novel instruments. The Project recognizes that there is considerable strength within regional communities such as
PICES and ICES and that it will be important to develop strong partnerships. This paper will discuss the prospects
for this Project and actions already underway to deliver the required enhancements. It will note the great potential
benefits that could be unlocked by this community approach to data management and discusses some options for
PICES involvement.

11AM2002 S1-019 Poster
TRACE ELEMENT ANALYSIS FOR THE STOCK IDENTIFICATION OF CHUM

SALMON (Oncorhynchus keta) IN KOREA

Donghwa Sghn, Sukyung Kang and Suam Kim
Department of Marine Biology, Pukyong National University, Pusan, 608-737, Republic of Korea whfkakstp@hotmail.com

To distinguish chum salmon stocks in Korea chemical compositions in otolith and natal stream were examined.
Waters from three major streams (Namdae, Maeup and Wangpi) in the eastern coast of Korea were sampled for
trace elements twice in October 2001 and March 2002, and otoliths were collected from adult salmon returned in
October and hatchery-reared fry in March. Concentrations of trace element were determined using inductively
coupled plasma mass spectrometry (ICP-MS) and laser ablation ICP-MS. The chemical compositions of stream
water were distinctly different from each other, and chemical composition within a stream did not significantly vary
through study period. Some trace elements such as Sr, Ba, and Mn in ambient stream water seemed to be well
reflected in otolith of salmon fry, though the absolute concentrations were different. Furthermore, the examination
on core portion of adult otolith revealed a similar pattern in microchemistry with that from salmon fry. Therefore
salmon stocks might be identified by comparing components of otolith and stream water. Based on results above,
considering October and March as the time for homing of spawners and releasing of fry, respectively, we may infer
that unique chemical composition of each stream be the one of key factors for salmon homing through odour
imprinting.

11AM2002 S1-020 Poster
TECHNIQUE OF A COMBINED RESEARCH OF NEAR-SURFACE FISH
FORMATIONS BEHAVIOUR AND STRUCTURE WITH THE HELP OF SONARS AND

ECHOSOUNDERS

Vladimir N. Vologdin
Pacific Scientific Research Fisheries Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, 690950, Russia v-vologdin@yandex.ru

From the 1980s to the start of the 1990s in the summer-autumnal period, TINRO research vessels investigated the
behaviour and spatial- temporal aggregations of fish schools in the Japan Sea and Pacific Ocean with the help of
special hydroacoustic instrument complex, perfected for this purpose. The complex consist of hydroacoustic and
navigational gears: circular electronic scanning FSS-32B sonar with the situational display SPD-102P (Japan), CVS-
881B sounder (Japan), echointegrator (Norway), Sargan sonar (Russia), Sargan sounder (Russia), MF 220 Log
(Japan), SKOL-1200 fishing gear control device (Russia), CVA-017 tape unit (Japan), EY-M scientific sounder
(Norway), ADEL Dopler sounder (Russia) and MEIST magnetoelectric meter of a velocity of currents (Russia). A
system of agreeing, switching and synchronizing these instruments for the purpose of automating research,
elimination of mutual parasites and for simultaneous registration of fish aggregations was developed.

The mode of reminder and repeating map of a situation "FIX" of the display SD-102R and matrix method of
copying of an information was used for definition of distribution, sizes of fish schools and other objects, their
distances of detection, distances between schools and groups of schools, parameters of movement and form of
schools. The statistical characteristics of detection distance distribution are determined: a minimum distance — 100
m, maximum — 1272 m; average - 665 m; a standard error — 18.2 m. Structure of a fish aggregation as a cellular
formation was studied with the help of superpositions of a grid with the certain pitch. The observations of the
sardine aggregations in evening time permitting to conclude about an irregular densities of schools and even about
appearance of their thin structure are executed also. These heterogeneities observed with the help of colour sounder,
probably testify to existence of elementary shoals (with force hydrodynamic relations formed in natural conditions),
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was studied on capelin, bream and herring (Zaferman, 1995). It executed the measurements of parameters of more,
than 500 schools of sardine by sonars during one hydroacoustic survey. In addition, the technique of definition of
horizontal and vertical sizes of schools is developed for an effective using of this kind of horizontal echodetection
being available on vessel single-beam sonars.

11AM2002  S1-021 Poster
POTENT: THE PACIFIC OCEAN TRACKING & EVALUATION NETWORK

DESCRIPTION & APPLICATIONS IN MARINE SCIENCE

David W. Welch
Pacific Biological Station, Fisheries & Oceans Canada, 3190 Hammond Bay Road, Nanaimo, BC, VOR 5K6 Canada welchd@pac.dfo-
mpo.ge.ca

The Census of Marine Life is sponsoring a planning phase to develop new ocean technology. One initiative
involves “POTENT™, a continental scale acoustic array that would be placed long-term on the seabed off the entire
West Coast of North America. Potential capabilities of the array in fisheries would include providing detailed
information on the timing and movements of individual fish for periods ranging from 5 months to 7 years. From an
oceanographic perspective, the establishment of an acoustic array for fish tracking would provide a strategic
resource: the data transmission and power supply backbone needed to host many other instruments. For example,
the temperature and salinity sensors of ARGO profilers could be placed on the seabed nodes, providing detailed
gridded fields of the changes in bottom temperature and salinity over time. Current plans for the array involve the
eventual development of up to 30 cross-shelf monitoring lines spaced from Baja to the Bering Sea, each consisting
of autonomous seabed nodes spaced at roughly 1 km down to (perhaps) 1,000m depth. It is anticipated that the
array could be deployed and run at an annual cost of perhaps $10M shared between all users. If built, the array will
provide a tool for marine scientists equivalent to that of the Hubble Space Telescope in astronomy, enabling
scientists to “see” into the ocean in a way never before possible and to obtain extensive oceanographic and fisheries
data for the entire shelf and slope region off the West Coast of North America.
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S BIO/MEQ Topic Session
Food web dynamics in marginal seas: Natural processes and the

influence of human impacts
Co-Convenors: Paul J. Harrison (Canada) and Hideaki Nakata (Japan)
Thursday, October 24, 2002 08:30-17:30

Marginal seas are often one of the most productive regions of the world's oceans. They are sites of abundant natural
resources and fisheries. In some cases, nutrients and production are transported offshore, enriching these areas.
Human impacts are evident in some areas of these marginal seas and these anthropogenic inputs including excessive
nutrients, heavy metals and various organics, have altered various foodwebs. Sometimes changes in the
phytoplankton species have resulted in changes in higher trophic levels including fisheries. Excessive nutrients may
lead to over production of phytoplankton which are not eaten by zooplankton, and the decomposition of the bloom at
depth may result in hypoxic or anoxic bottom waters with significant effects on the benthos. We need to understand
these changes and their causes, if we are to better manage our marginal seas. Contributed talks and posters on the

influence of excessive anthropogenic inputs on food web dynamics are encouraged.

08:30-08:35 Session Introduction

08:35-09:10 R. Eugene Turner, Nancy N. Rabalais, Quay Dortch, Dubravke Justic (invited)
Variations in nutrient ratios and aquatic food webs (S2-030)

09:10-09:30 Shang Chen, Mingyuan Zhu
Modeling response of marine pelagic ecosystem to phosphate enrichment (52-289)

09:30-09:50 Nianzhi Jiao, Shujiang Zhao, Zhiliang Shen, Yulin Wu
Causes and consequences of changes in nutrient structure in a typical coastal waterbody, with
special reference to silica-limitation of phytoplankton (S2-027)

09:50-10:10 Nelson Sherry
Predicting the influence of episodic physical events on longer term and/or larger scale estimates of
biomass and production at lower trophic levels (S2-307)

10:10-10:20 Questions

10:20-10:40 Coffee/tea break

10:40-11:00 Paul J. Harrison
Phytoplankton species competition: What determines which species will become dominant? (S2-
025)

11:00-11:20 Ruixiang Li, Mingyuan Zhu
The competition between two HAB species a diatom and a dinoflagellate - mesocosm experiment
(S2-108)

11:20-11:40 Atsushi Tsuda, H. Saito, J. Nishioka, T. Ono
Mesozooplankton responses during the Subarctic Ocean enrichment and ecosystem dynamics
study (SEEDS 2001) (52-275)

11:40-12:00 Yanhui Yang, Nianzhi Jiao
Effects of iron enrichment on picoplankton cell abundances in the South China Sea: A result from
deck experiment (S2-282)

12:00-12:10 Questions

12:10-13:30 Lunch break

13:30-14:05 Kazuo Iseki (invited)

Continental margin carbon fluxes in the East China Sea (S2-026)
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14:05-14:25

14:25-14:45

14:45-15:05

15:05-15:10
15:10-15:30
15:30-15:50

15:50-16:10

16:10-16:30

16:30-16:50

16:50-17:10

17:10-17:30

14

Jinhui Wang, Xiuqing Huang
Harmful algal bloom and nutrient overenrichment of East China Sea (S2-115)

Nianzhi Jiao, Yanhui Yang, Hiroshi Koshikawa, Masataka Watanabe
Coupling of hydrographic conditions and picoplankton distribution in the East China Sea, a
marginal sea of the Northwest Pacific (S2-104)

Jintao Li, Dengfeng Yang, Weihong Zhao
Studies of influence of nutrients on growth of red tide plankton in the East China Sea by field
experiment (S2-107)

Questions
Coffee/tea break

Joseph S. Paimpillil, Jaime C. Si
Nutrient enrichment in Yanbu (Red Sea) waters - impacts on coral health, algal growth, biomass
and coral fish diversity (S2-112)

Hui Huang, Renlin Zou, Sheng Liu
Impacts of warm effluent from the Daya Bay nuclear power plant on stony coral community (S2-
315)

Bangqin Huang
Alkaline phosphatase activity and utilization of dissolved organic phosphorus by algae in
subtropical coastal waters (S2-296)

Olga Podgurskaya, V.Ya. Kavun, O.N. Lukyanova
Accumulation and subcellular distribution of cadmium in the digestive gland and kidney of the
mussel Crenomytilus grayanus from upwelling region (S2-029)

Olga N. Lukyanova
Molecular biomarkers in the marine organisms of various trophic level influenced of human
impact (S2-028)

Questions and session summary



11AM2002 S2-289 Oral
MODELING RESPONSE OF MARINE PELAGIC ECOSYSTEM TO PHOSPHATE

ENRICHMENT

Shang Chen and Mingyuan Zhu
Key Lab of Science & Engineering for Marine Ecological Environment, SOA, First Institute of Oceanography, 6 Xianxialing Road, Hi-tech
Industrial Park, Qingdao, Shandong, 266061, People's Republic of China qdcs@163.com

How does marine pelagic ecosystem respond to eutrophication? It is not only the key to discover the occurrence
mechanism of HAB but also the basis to determine the carrying capacity of marine organisms. To answer this
question, two in situ experiments with adding phosphate were conducted in suspended mesocosms outside of the
unique Yangtze River Estuary in Oct. 1997 and May 1998. Based on above experiment, more than 30 ecological
parameters were quantified and one model was developed to simulate the change of pelagic ecosystem after adding
phosphate. The model considers both microbial food chain and classical food chain, consists of 9 variables: diatom,
dinoflagallete, mesozooplankton, protozoan, heterotrophic bacteria, detritus, dissolved inorganic nitrogen, phosphate
and silicate. The model results consisted with the observed data quite well in mesocosms, esp. in biomass of diatom
and dinoflagallete and nutrients concentration. It also shows there are diel fluctuations in standing stock of diatom
and dinoflagallete and nutrients concentration. The model works better for the ecosystem change in phosphate-
enriched mesocosm than in control, and better for the blooming process of diatom, dinoflagallete, mesozooplankton,
protozoan and heterotrophic bacteria than their decaying process. But the model cannot simulate the short-term
change (e.g. less than two days) of ecosystem. Model results show more energy flows into microbial food chain
from classical food chain during algal blooms. The ratio of energy flowing into between microbial food chain and
classical food chain should be kept in a certain range for one healthy ecosystem. But this ratio is not easy to be
quantified without further studies.

11AM2002  S2-025 Oral
PHYTOPLANKTON SPECIES COMPETITION: WHAT DETERMINES WHICH
SPECIES WILL BECOME DOMINANT?

Paul J. Harrison
AMCE Program, School of Science, Hong Kong University of Science & Technology, Clear Water Bay, Kowloon, Hong Kong harrison@ust.hk

Dominance of certain species is mainly a function of accumulation rates and loss rates. Accumulation rates are
largely governed by growth rates which are regulated by physical, chemical factors such as light, temperature, and
nutrients (concentration, flux and ratios). Loss rates are generally determined by biological factors such as grazing
and sinking. This presentation will review these factors which determine the outcome of species competition and
show how factor interaction allows some species to unexpectedly dominate.

11AM2002 S2-296 Oral
ALKALINE PHOSPHATASE ACTIVITY AND UTILIZATION OF DISSOLVED

ORGANIC PHOSPHORUS BY ALGAE IN SUBTROPICAL COASTAL WATERS

Bangqin Huang and Huasheng Hong
Marine Environment lab of MOE / Environmental Science Research Center, Xiamen University, Xiamen, 361005, People's Republic of China
bghuang@jingxian.xmu.edu.cn

Alkaline phosphatase activity (APA) and availability of dissolved organic phosphorus (DOP) by marine algae were
determined in Xiamen Bay and in algal batch culture systems. Results showed that APA changed with seasons, it
increased to the highest value in summer and decreased to the lowest in autumn and spring in Xiamen Bay. Test of
natural population of planktonic algae and bacteria community showed that algae were mostly responsible for DOP
utilization, while bacteria may not uptake DOP compounds. Results from algal batch cultures also supported the
above conclusion. Relationships between APA and environmental factors indicated that APA was negative with
phosphorus level such as phosphate and small molecular DOP, and APA played an important role in utilization of
DOP by algae. All the results emphasized the ecological significance of DOP in subtropical coastal waters, the
relationship between phosphorus and HAB will also be discussed.
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11AM2002 S2-315 Oral
IMPACTS OF WARM EFFLUENT FROM THE DAYA BAY NUCLEAR POWER

PLANT ON STONY CORAL COMMUNITY

Hui Huang, Renlin Zou and Sheng Liu
South China Sea Institute of Oceanology, The Chinese Academy of Sciences, Guangzhou, 510301, People’s Republic of China
huanghui@scsio.ac.cn

The hermatypic coral in Daya Bay is located at the northern edge of the global coral reef zone. Considering the
warming-up caused by environmental factors such as the warm effluent from the nuclear power plant and global
climate change and so on may lead its community succeed. We set up fixed surveying and drawing sections on the
Dalaja and Xiaolaja to inspect the covering degree of corals alive, the community constitution and the size of
individuals in July of 2002. 12 species of the stony coral were found in shallow water areas and the dominated
species was Porites lutea. The total cover rate was 35% and that of Porites lutea was 9.5%. Based on data of
hermatypic coral community in 1960s, 1980s and 1990s and data of water temperature in Daya Bay, the reasons and
dynamics of ecosuccession and recovery of the coral community in Daya Bay were analyzed.

11AM2002 S2-026 Invited
CONTINENTAL MARGIN CARBON FLUXES IN THE EAST CHINA SEA
Kazuo Iseki

National Research Institute of Fisheries and Environment of Inland Sea, Maruishi, Ohno-cho, Saeki-gun, Hiroshima, 739-0432, Japan
kiseki@fra.affrc.go jp

As a part of Japanese JGOFS study, Marginal Sea Flux Experiments in the West Pacific (MASFLEX) was
performed in the East China Sea during 1992-97. Its main goal was to clarify a role of marginal and coastal seas in
the biogeochemical cycles of carbon, nitrogen and other substances relating to the global change issue. We have
conducted particulate flux studies using sediment traps on the shelf, slope and the Okinawa Trough. On the inner
shelf, particulate fluxes were large and rapidly increased near the bottom throughout the year, probably due to
resuspended bottom sediment and suspended particles from the Changjiang, forming a bottom turbid layer (BTL).
At the Okinawa Trough, particulate fluxes at 660m depth were extremely low but increased noticeably with depth
(800m and 50m above the bottom). The flux generally peaked from late autumn to early spring and was lowest
during summer. Considering that there is no strong seasonality of the primary productivity and phytoplankton
biomass in the surface layer at the Trough, we hypothesize that the seasonality of particle fluxes at the deep waters
of the Trough is linked to seasonal events in shelf waters. Downwelling and seaward bottom flow induced by the
northeast monsoon in winter favor the offshore transport of particles in the BTL. Near-bottom transport may be a
key process for shelf-to-deep sea export of biogenic/lithogenic particles, and the continental slope and the Okinawa
Trough may play an important role as a carbon sink for the East China Sea.

11AM2002 S2-027 Oral
CAUSES AND CONSEQUENCES OF CHANGES IN NUTRIENT STRUCTURE IN A
TYPICAL COASTAL WATERBODY, WITH SPECIAL REFERENCE TO SILICA-

LIMITATION OF PHYTOPLANKTON

Nianzhi (George) Jiao'?, Shujiang Zhao?, Zhiliang Shen” and Yulin Wu®

' Ministry of Education Key Laboratory for Marine Environmental Science, Xiamen University, Xiamen, 361005, People's Republic of China
Jiao@xmu.edu.cn

2 Institute of Oceanography, Academia Sinica, Qingdao, Shandong, 266071, People's Republic of China

Long-term variation of nitrate and ammonium (N), phosphate (P), and silicate (Si) concentrations and the nutrient
structure in a typical coastal waterbody, Jiaozhou Bay, China, was followed during several periods: 1961-1963
(except for Si), 1981-1986, 1991-1994 and 1997-1998. The concentration of dissolved inorganic nitrogen increased
2.4-fold from the 1960s to the 1980s and another 0.6-fold in the following decade. Phosphate increased about 1.4-
fold from the 1960s to the 1980s and 2.7-fold in the early 1990s, but decreased in recent years to a level slightly
higher than that in the 1960s. The concentration of Si declined continuously from the middle 1980s to the late
1990s, resulting in a 2-fold decrease overall. Thus, the nutrient structure has changed greatly in the recent past. The
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atomic ratio of ammonium and nitrate to phosphate (N/P) increased about 2.1-fold in the past 40 years with mean
values of 9.21, 20.05, and 33.92 in the 1960s, 1980s and 1990s, respectively. The ratios of silicate to nitrate plus
(Si/N) and to phosphate (Si/P) were 0.35 and 8.97 in the 1980s and 0.21 and 5.03 in 1990s, respectively; both
decreased substantially.

Multiple regression analysis among nutrients and ecological and socioeconomic data from the area surrounding
Jiaozhou Bay showed that the long-term variation of nitrate concentration in the seawater was basically controlled
by agricultural activities (including fertilization), precipitation, population in the greater Qingdao area and drainage
from Qingdao City. That of ammonium was less related to rainfall but more to anthropogenic factors such as
shipping activities, population and city drainage as well as agricultural activities. Less of the variation of phosphate
was explainable, but it was associated with shipping capacity, gross agricultural production, population and
chemical fertilization. Si was correlated with precipitation and farming area.

Stoichiometric calculations indicated that the nutrient structure in Jiaozhou Bay has become more and more
unbalanced with regard to phytoplankton requirements. There has been almost no possibility for nitrogen to be a
limiting factor since the 1980s, on a large temporal and spatial scale. The probability of P limitation increased and
could have occurred occasionally in autumn and summer; it was less likely to occur in spring and winter. The
probability of Si-limitation increased dramatically from the 1980s to the 1990s. Seasonally, Si-limitation could have
almost certainly occurred in spring and winter, although seldom in summer and autumn in the past decade.

Phytoplankton species composition in Jiaozhou Bay has changed remarkably as a consequence of the changes in
nutrient structure. The firmly decreasing trend in diversity index and increasing trend in dominancy index, and the
inverse correlation between the two indices clearly showed that the stability of the netplankton assemblages is
decreasing. Thus, we speculate that the likelihood of certain species blooming is increasing. Since the total Chl-a
level has remained roughly unchanged at around 3.55 pg/L on an annual basis for the past few decades, it is likely
that smaller species have taken the niche vacated by larger species. Changes in phytoplankton size and species
composition as a result of Si depletion may ultimately lead to various functional and structural changes at the system
level.

11AM2002 S2-104 Oral
COUPLING OF HYDROGRAPHIC CONDITIONS AND PICOPLANKTON
DISTRIBUTION IN THE EAST CHINA SEA, A MARGINAL SEA OF THE

NORTHWEST PACIFIC
Nianzhi (George) Jiae', Yanhui Yang', Hiroshi Koshikawa’® and Masataka Watanabe®
Y Ministry of Education Key Laboratory for Marine Environmental Sciences, University of Xiamen, Fujian, 361005, People’s Republic of

China jiao@xmu.edu.cn
¥ National Institute of Environmental Studies, Tsukuba, Ibaraki, 305-0053, Japan

Dynamics of Synechococcus, Prochlorococcus, pico-eukaryotes and heterotrophic bacteria populations along with
physical and chemical conditions in the East China Sea, a marginal sea of Northwest Pacific, were investigated in
July, 1998. Synechococcus, pico-eukaryotes and bacteria were ubiquitous with averaged abundance at the order of
10%, 10 and 10° cells mI™ respectively. Prochlorococcus was present at most locations beyond the 50m isobath at
the level of 10* cells mI". Responses of these picoplankters to the hydrographic conditions in the sea were
recognized in both vertical and horizontal distributions. The following seemed to be typical ecological features of
the marginal sea different from the situations of oceanic waters. 1) Water masses are the basic factors affecting the
distribution of picoplankton. 2) Light availability played an important role in regulating picoplankton distribution
patterns in the river plume. 3) Prochlorococcus were largely associated with oceanic water currents although they
could be found in the majority of the sea; Sudden changes in cell abundance often occurred within a relatively short
distance. Water temperature and salinity thresholds for Prochlorococcus to be present in the study period were
>26°C and >30%o in the surface mixed layer, and > 16°C and >33.4%. in the deeper layer respectively. The
Prochlorococcus nutrient thresholds are: TIN <3 uM and phosphate < 0.4uM. 4) No pronounced subsurface peak in
Prochlorococcus abundance depth profiles were recorded in the oceanic warm currents although Prochlorococcus
outnumbered Syrechococcus at least an order of magnitude there. 5) Synechococcus was most abundant in the
coastal area associated with high nutrient level. Pico-eukaryotes usually developed very well in the front areas on
the continental shelf in addition to other high abundance zones in the coastal waters. Along offshore directions,
pico-eukaryotes often centered farther from the shore and deeper in water column than did Synechococcus. 6)
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Heterotrophic bacteria showed the least variation in abundance, but distinctly decreased from the coast to offshore,
following an overlaid biomass pattern of pico-eukaryotes and Symechococcus. 7) Relationship between
Prochlorococcus and bacteria was negative along gradients in the marginal sea.

11AM2002  S2-107 Oral
STUDIES OF INFLUENCE OF NUTRIENTS ON GROWTH OF RED TIDE

PLANKTON IN THE EAST CHINA SEA BY FIELD EXPERIMENT
Jintao Li, Dengfeng Yang and Weihong Zhao
Institute of Oceanology, Chinese Academy of Sciences, Qingdao, Shandong, 266071, People's Republic of China liji@mail.ouqd.edu.cn

An in situ experiment was carried out at 3 spots in East China Sea. The experiment was conducted in 5 L-bottles
using the surface water. The culture time was 7 days. The experiment showed that nutrients influenced on growth
of red tide plankton and absorption dynamics parameter of nutrients were obtained. Different phytoplankton species
responded to different ratios of nutrients. And species of phytoplankton would change with the change of the ratios
of nutrients. The in situ experiment of RO1 illustrated the influence of nutrients on growth of red tide plankton
during the process of decline of red tide.

11AM2002 S2-108 Oral
THE COMPETITION BETWEEN TWO HAB SPECIES A DIATOM AND A

DINOFLAGELLATE - MESOCOSM EXPERIMENT

Ruixiang Li and Mingyuan Zhu

First Institute of Oceanography, State Oceanic Administration, Qingdao, Shandong, 266061, People’s Republic of China
myzhu@public.qd.sd.cn

Skeletonema costatum and Prorocentrum dentatum are two common HAB species in the East China Sea, especially
Prorocentrum is responsible for most HAB events in the Spring since the late 90s. The HAB caused by
Skeletonema usually occur during June to August. However, these two species will not bloom at the same time.
Two mesocosm experiments were conducted in East China Sea in May 1998 and May 2002. In the experiment of
May 1998, the cell number of Prorocentrum dentatum and Skeletonema costatum accounted for about 85% and 11%
of total cell number of phytoplankton respectively at the beginning of the experiment. In control mesocosm,
Prorocentrum dentatum dominated the community during the whole experiment. In phosphate enriched mesocosm,
however, Skeletonema costatum showed a high competition capability. In May 2002, there were 4 bags in the
mesocosm experiment. At the beginning of the experiment, the cell number of Prorocentrum dentatum accounted
for 55~66% of the total. Skeletonema costatum accounted for 32~42. During the experiment, the growth of
Skeletonema costatum was faster than that of Prorocentrum dentatum. The higher nutrient concentration was, the
faster Skeletonema costatum growth. On the 2nd day, the cell number of Skeletonema costatum exceeded that of
Prorocentrum dentatum. It seems that under high nutrients conditions, Skeletonema costatum grow better than
Prorocentrum dentatum. But, under nutrients limited conditions, Prorocentrum dentatum could survival better than
Skeletonema costatum.

11AM2002 S2-028 Oral

MOLECULAR BIOMARKERS IN THE MARINE ORGANISMS OF VARIOUS
TROPHIC LEVEL INFLUENCED OF HUMAN IMPACT

Olga N. Lukyanova

Institute of Marine Biology, 17 Palchevsky Street, Viadivostok, 690041, Russia olgaluk@hotmail.com

The structure and functions of the ocean food web depend on complex of abiotic and biotic factors. The
anthropogenic pollution strongly influences these processes. It is well known that pollutants are accumulated via the
food chain, so the main physiological functions of the marine organisms of various trophic levels are disordered.
The high coefficients of the pollutant accumulation like the heavy metals and organic compounds occur in the
marine mollusks and echinoderms, which are the important components of the marine food web.
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The molecular biomarkers are the most sensitive stress indices that allow the first disruption in the animal
metabolism to be revealed. Specific and non-specific molecular biomarkers in some species collected in Peter the
Great Bay (the Sea of Japan) were studied. Specific biomarkers, namely the metal-binding proteins, or
metallothioneins, were analyzed in the scallop Swifiopecten swifti and limpet Collisella cassis sampled from the
Rudnaya Bay in the mine region. Data obtained show that these proteins are very important for the metal
detoxification under the chronic technogenic pollution.

The most general non-specific integral indices of adaptive processes occurring in the marine invertebrates are the
energetic metabolism parameters, for example the adenylate energetic charge (AEC) and the carotenoid
concentration. Under the unfavourable conditions, AEC reflecting the main metabolic pathways decreases due to
the extended energetic expenditures of an organism. It mainly occurs under the short-term influences. Under the
long-term anthropogenic pollution, the marine mollusks and sea urchins are adapted to situation and can maintain
their metabolism at a high level, with the AEC value near to 0.9.

The carotenoid concentration could be used for estimation of the marine invertebrate tolerance to the pollution
effects. In the contaminated areas, the sustainable species, for example Mytilus trossulus, have a high carotenoid
content in their organs. The sea urchin Strongylocentrotus intermedius as a non-resistant species has a low content
of these pigments.

The oxidative stress usually arises in the marine organisms in polluted areas. It means that balance of the pro- and
antioxidant systems are disrupted. One of the indices of the pro-oxidant system activity is the lipid peroxidation
(LP) of cellular membranes that results in the metabolism disturbances. LP level was significantly higher in mussels
collected near Vladivostok (the Ussuriisky Bay) in comparison with that in mussels from the Far Eastern State
Marine Preserve area (the Reinike and Bolshoi Pelis Islands). The tripeptide gluthathione is very important
component of the anti-oxidant system. Both the aquarium experiments and studies carried out on mussels from
chronically polluted areas near Vladivostok shown that the glutathione concentration increase is one of the initial
cell reactions to hazardous effects, which strengthens the animal resistance. The gluthathione content was found to
be higher in organs of mussels from polluted area in comparison with this content in mussels from “unpolluted” sites
that displays the mobilization of the organism defence systems under the unfavourable conditions.

Changes in metabolism of the marine organisms of various food chains at the molecular level could be determined
before disruption displayed in tissues, organs, organisms and ecosystems. It allows not only to control, but also to
predict the animal condition in populations influenced of human impact.

11AM2002 S2-112 Oral
NUTRIENT ENRICHMENT IN YANBU (RED SEA) WATERS - IMPACTS ON CORAL

HEALTH, ALGAL GROWTH, BIOMASS AND CORAL FISH DIVERSITY

Joseph Sebastian Paimpillil', Jaime C. Si®

' Envirosolutions, Center for Computerized Aids & Science Studies, 37/1387, Elemkulam Road, Cochin 17, Kerala State, India, 682017
daj@vsnl.com

Former Project Manager, Environmental Monitoring Project GST 4035, Royal Commission for Jubail & Yanbu, Saudi Arabia

2
The extensive mangrove stands north of Tropic of Cancer and the well developed coral reefs off Yanbu coast (Red
Sea) had survived and adapted to the high salinity and extreme temperature. They had experienced destruction by
the industrial development along the coast as evident in coral form changes from the branching to the massive form.
The effluents from the highly efficient industrial waste treatment plant are discharged into Red Sea. Though a high
degree of operational efficiency was attained by IWTP, the concentration of nitrate and nitrites had shown an
increase during the effluent treatment, but were below the national pollution limit. The coastal waters in the coral
reef had violations of TSS, PO, from regional pollution standards. The impact of excessive sediment and nutrient
loads on the reduction of coral recruitment and live coral coverage, excessive growth of filamentous algae, changes
in biomass and in population diversity of coral reef fishes were also highlighted. The low coral cover and high algal
growth clearly indicated that the removal of live coral was not the only negative effect of industrial stresses but also
had reduced the number of associated species proportionately. The poor coral health condition at the reef sites was
attributed to nutrient enrichment resulting from the treated industrial wastewater, occasionally exceeding the
prescribed safe discharge limits. The competition for living space due to the excessive growth of filamentous algae
triggered by the supply of dissolved nutrients had restricted the coral development. The low species diversity of the
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butterfly fish and the high damselfish association at the coral sites stressed by industrial impacts indicated them as
coral health and water quality indicators.

11AM2002 S2-029 Oral
ACCUMULATION AND SUBCELLULAR DISTRIBUTION OF CADMIUM IN THE
DIGESTIVE GLAND AND KIDNEY OF THE MUSSEL Crenomytilus grayanus FROM

UPWELLING REGION

Olga V. Podgurskaya, V. Ya. Kavun, O. N. Lukyanova
Institute of Marine Biology, 17 Paichevskogo Street, Viadivostok, 690041, Russia olga_pod@mail.ru

Cadmium is one of the most toxic and widespread trace metals found in the marine environment. Bivalves in
general are survivors in marine ecosystems contaminated with heavy metals owing to detoxification mechanisms
within the cells. Metal-binding proteins called metallothionein-like proteins MTLP (about 10-12 kDa) play an
important role in the detoxification of cadmium. A number the studies have revealed the subcellular distribution of
cadmium under experimental conditions or in areas high contaminated by human activity. However, there is local
elevated level of cadmium in seawater due to natural causes. For example, for Pacific Ocean the correlation of high
levels of dissolved Cd with upwelling has been established. The aim of the present work was to study subcellular
distribution of Cd in the digestive gland and kidney of mussel Crenomytilus grayanus from upwelling region.
Mussels were collected in June — August 2001 from three sites. Sites 1 (Reineke Island) and 2 (Bolshoy Pelis
Island, Far East State Marine Preserve - FESMP) were in Peter the Great Bay, Japan Sea. Site 3 (Prostor Bay) was
on Okhotsk coast of Iturup Island, Kuril Islands. Levels of dissolved Cd in the selected sites are not affected by
anthropogenic activity. Upwelling is known to occur during summer in the FESMP. There is Middle-Kuril
upwelling in Prostor Bay. Site 1 is control area. The distribution of Cd among the different molecular weight
ranges of compound in the cytosols of the digestive gland and kidney was studied by gel filtration chromatography.
Cd concentrations in those organs and in fractions collected from gel filtration chromatography were determined
with Hitachi 180-70 flame atomic absorption spectrophotometer. The Cd concentrations in the mussel digestive
gland from selected sites varied as follows: site 3 > site 2 7>> site 1 (25.2 £25.9 > 1.93 £+ 0.6 >> 1.61 £1.45 mkg/g
dry weight respectively). The cadmium concentrations in the mussels kidney from selected sites varied as follows:
site 3 > site 2 > site 1 (1780.0 = 732.0 > 119.0 £ 22.0 > 84.0 + 25.0 mkg/g dry weight respectively). MTLP are
known to bind the most of Cd under constant high levels of the metal in surrounding waters. It was observed for
studied organs of mussels from sites 2 and 3. Gel filtration chromatography showed two absorbance peaks in
cytosols of digestive gland and kidney from all sites, a high molecular weight HMW peak (> 60 kDa) and low
molecular weight LMW (< 10 kDa). However, MTLP peak was found in the elution profiles of mussels kidney
from site 3. Consequently, increased Cd accumulation in kidney and digestive gland of mussels from site 3
compared to other sites and significant induction of MTLP reflect Middle-Kuril upwelling influence on level of
dissolved Cd in Prostor Bay. Earlier no MTLP peaks were observed in mussels from natural clean areas. In mussels
kidney from sites 2 and 3 most of the cytosolic Cd was found in the MTLP fraction and minor quantities of Cd were
in fraction HMW and LMW. In control mussels, only traces of Cd eluted with HMW, MTLP fraction and LMW. In
mussels digestive gland from sites 3 significant amounts of Cd were eluted at the same retention time as MTLP and
traces of Cd were in fraction HMW and LMW. In mussels digestive gland from sites 2 Cd was found in MTLP
fraction only. In control mussels, minor quantity of Cd was only eluted with the HMW compounds. Results
obtained show upwelling significantly effect on dissolved Cd level in surface seawaters. This is result in MTLP
induction in digestive gland and kidney of mussels. When MTLP induction is not enough Cd sequestered by HMW.
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11AM2002 S2-307 Oral
PREDICTING THE INFLUENCE OF EPISODIC PHYSICAL EVENTS ON LONGER
TERM AND/OR LARGER SCALE ESTIMATES OF BIOMASS AND PRODUCTION

AT LOWER TROPHIC LEVELS

Nelson Sherry
Department of Earth & Ocean Sciences, University of British Columbia, 1461-6270 University Blvd., Vancouver, BC, V6T 1Z4, Canada
nsherry@interchange.ubc.ca

Eddies, upwelling fronts, and other temporary and physically dynamic features account for a disproportionate
amount of the variability we observe in biological measurements, while generally accounting for only a small
proportion of the samples we collect. While this sampling discontinuity in both time and space has been widely
recognized, sampling and thus quantifying these events and their regional influence is logistically difficult and often
impractical. Has this bias in sampling significantly biased our estimates and/or predictions of regional production
and biomass? What opportunistic or high resolution sampling strategies have been used to successfully measure the
influence of these episodic events? This presentation will review some recent literature in the context of these two
questions.

11AM2002 S2-275 Oral
MESOZOOPLANKTON RESPONSES DURING THE SUBARCTIC OCEAN

ENRICHMENT AND ECOSYSTEM DYNAMICS STUDY (SEEDS 2001)

Atsushi Tsuda', H. Saito?, J. Nishioka®, T. Ono'

' Hokkaido National Fisheries Research Institute, 116 Katsurakoi, Kushiro, Hokkaido, 085-0802, Japan tsuda@jfra.affrc.go.jp
2 Tohoku National Fisheries Research Institute, Japan

3 Central Research Institute of Electric Power Industry, Japan

Mesoscale iron-enrichment experiment was carried out in the western subarctic Pacific during 2001 summer
(8x10km, Fe 0.4nM). The iron-patch was traced until 14 days from the fertilization (D14). The maximum
differences between outside and inside of the iron patch were 19.5 mg m™ in chlorophyll-a, and 11.7 uM in nitrate.
The rapidly increased phytoplankton in the iron-patch was large-sized (>10mm), centric diatom, mainly
Chaetoceros debilis. Dominant zooplankton species in the upper 200-m depth were Neocalanus plumchrus (C3), N.
cristatus, Eucalanus bungii (C3-5) and Metridia pacifica. Gut-pigment contents of dominant copepods (Neocalanus
spp. E. bungii and M. pacifica) in the patch increased 4 to 18.4 times and the maximum values were observed in
D11. Any changes of vertical distribution and diel vertical migration were not observed for all species and stages of
mesozooplankton throughout the observation period. Mesozoplankton biomass (wet weight) did not changed
significantly in the patch. However, first copepodite stages of N. plumchrus and E. bungii increased several times
only in the patch from D9. The increases of both species are considered to be brought from lowered mortality
during the egg and nauplius stages, because spawning of N. plumchrus take place at depth using lipid storage, while
spawning of E. bungii take place in the surface layer with grazing. Then, these facts suggest that the relative
importance of copepod juveniles to diatoms decreased in the patch by the diatom blooming.

11AM2002 S2-030 Invited

VARIATIONS IN NUTRIENT RATIOS AND AQUATIC FOOD WEBS

R. Eugene Turner', Nancy N. Rabalais?, Quay Dortch? and Dubravko Justic’
! Coastal Ecology Institute, Louisiana State University, Baton Rouge, LA 70803, U.S.A. euturne@lsu.edu
Louisiana Universities Marine Consortium, 8124 Highway 56, Chauvin, LA 70344, US.A.

The dissolved Si:dissolved inorganic nitrogen (DSi:DIN) atomic ratios of riverine and coastal waters have been
declining in many areas of the world to near a DSi:DIN ratio of 1:1, primarily because of land use practices
affecting nitrate concentrations. These changes will profoundly affect coastal food webs. Diatoms, for example,
begin the algae-zooplankton-fish food web and have an intracellular DSi:DIN ratio of 1:1. Also, the regeneration of
DSi and DIN in the worlds ocean is approximately 1:1. This led Redfield and others (e.g., Redfield 1934, 1958) to
postulate the existence of stoichiometric and physiological limits to phytoplankton growth. Results from field and
laboratory studies have suggested that the lack of silica relative to nitrogen can control phytoplankton community

21




composition, and Elser et al. (1996) have shown how nutrient ratios (commonly discussed in terms of
nitrogen:phosphorus ratios) constrain organism organization at the cellular, organismal and community level.

If the minimal DSi:DIN proportion of 1:1 for diatoms is not met, then an alternative phytoplankton community
composed of non-diatoms may be competitively enabled. Officer and Ryther (1980) argued that as the DSi:DIN
ratio fell below 1:1, the fisheries web would re-form and be composed of less desirable species. It turns out to be a
correct prediction for the Louisiana shelf near the Mississippi River delta. Thus important fisheries could be
affected by the relative quantities of nutrients being loaded into the receiving waters.

11AM2002 S2-115 Oral
HARMFUL ALGAL BLOOM AND NUTRIENT OVERENRICHMENT OF EAST

CHINA SEA

Jinhui Wang and Xiuqing Huang

East China Sea Monitor Center, 630 Dongtang Road, Pudong New District, Shanghai, 200137, People’s Republic of China
wfisherd@online.sh.cn

Based on the monitoring data in East China Sea since early 1980s, nutrient over-enrichment intensified and spread
widely along the East China Sea coastal environment, this has often had devastating effects on the fisheries,
biodiversity and services provided by coastal ecosystems. Increased downstream and point source nutrients from
anthropogenic and agricultural developments into the ecosystems of the East China Sea may ultimately be a direct
link to additional outbreaks of harmful algal bloom. The HAB incidents in East China Sea have the tendency of
increase with a manifold every 10 years, more than 30 and 20 of which were recorded in 2001 and up to now in
2002 separately. The major HAB caused species shifted from Trichodesmium sp. during 1960s and 1970s,
Noctiluca sintilance and Skeletonema costatum during 1980s and 1990s to Prorocentrum sp. recently. This article
conduct retrospective analysis of temporal and spatial extent of HAB occurrences associated with nutrient loading in
East China Sea, compare HAB events in 10 important estuary and bay (including Changjiang estuary, Xiangshan
Bay, Hangzhou Bay, Xiamen Bay, etc.) under varying conditions of eutrophication.

11AM2002 S2-282 Oral
EFFECTS OF IRON ENRICHMENT ON PICOPLANKTON CELL ABUNDANCES IN

THE SOUTH CHINA SEA: A RESULT FROM DECK EXPERIMENT
Yanhui Yang and Nianzhi (George) Jiao

Ministry of Education Key Laboratory for Marine Environmental Sciences, Center of Marine Environmental Science, Xiamen University,
Xiamen, 361005 People’s Republic of China yhyang@yjingxian.xmu.edu.cn

An iron (Fe) enrichment experiment was carried out on board the investigation vessel at station 508 (6.3°N, 110°E)
in the South China Sea. Cell abundances of the main groups of picoplankton Synechococcus (Syn), Prochlorococcus
(Pro), picoeukaryote (Euk) and heterotrophic bacteria (Bact) were traced during the experimental course by flow
cytometry (FCM). Results showed that picoplankton responded rapidly to iron enrichments of nano mole.
However, high concentrations of iron enrichment benefited pico-autotrophs in long-term incubation course. Within
the picoplankton community, Syn required higher concentration of Fe than other picoplankton did. When
chlorophyll a biomass was considered, quota of nanoplankton (2~20 pm) increased with the increasing of enriched
Fe concentration. Extremely high concentration of iron enrichment shifted the community from pico-phytoplankton
dominant to nano-phytoplankton dominant at the end of the experiment.
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S BIO/POC/FIS Topic Session
The importance of biophysical coupling in concentrating marine

organisms around shallow topographics
Convenors: Richard D. Brodeur (U.S.A.), John F. Dower (Canada), David L. Musgrave (U.S.A.)

and Orio Yamamura (Japan)
Tuesday, October 22, 2002 08:30-12:30

Dense aggregations of organisms have been reported in the boundary zone between the coastal and offshore waters
of many marine ecosystems, including shelf-breaks, submarine canyons, and shallow banks. Similar aggregations
have been detected around topographic features such as seamounts and oceanic islands, which often generate eddies,
re-circulating currents, and high biological productivity. These high biomass concentrations are utilized by marine
predators, including pelagic and demersal fishes, cephalopods, marine mammals and seabirds. The transfer of
oceanic energy to shallow regions may thus represent an important and largely unappreciated flux that affects the
production in these ecosystems. Papers related to understanding the biophysical mechanisms underlying these
aggregations and their trophic implications are encouraged.

Selected papers from this session will be published in a Special Issue of Journal of Marine Systems (Elsevier).

08:40-09:10 Amatzia Genin (invited)
Trophic focusing: the role of bio-physical coupling in the formation of animal aggregations in the
sea (83-037)

09:10-09:30 Jack A. Barth, Stephen D. Pierce, Timothy J. Cowles
The influence of Heceta Bank, Oregon, on the coastal ecosystem (S3-032)

09:30-09:50 Susan E. Allen
Canyons and euphausiids: Trapping and aggregation mechanisms (S3-031)

09:50-10:10 Armando Trasvina, G. Gutierrez de Velasco, A. Valle-Levinson, R. Gonzilez-Armas, A.
Mulhia, M.A. Cosio
Dynamics of the flow in the vicinity of a shallow seamount top in the Gulf of California (S3-046)

10:10-10:30 John F. Dower, Sonia D. Batten, William R. Crawford
Biophysical coupling and the maintenance of dense rockfish populations on shallow seamounts in
the Northeast Pacific (S3-036)

10:30-10:50 Coffee/tea break

10:50-11:10 Chris D. Wilson, George W. Boehlert
Ocean currents and diel migrators at a seamount in the central North Pacific (§3-033)

11:10-11:30 Kohei Mizobata, Sei-ichi Saitoh
Impact of eddy field on phytoplankton distribution along the shelf edge in the southeastern Bering
Sea 1998-2000 using SeaWiFS and TOPEX/Poseidon time series data sets (S3-040)

11:30-11:50 David L. Mackas, Mark Trevorrow, Douglas R. Yelland, Mark Benfield
Aggregation of macrozooplankton and fish at a fjord sill (S3-039)

11:50-12:10 Michael P. Seki, George W. Boehlert
Species composition and assemblage patterns of oceanic micronekton at a central North Pacific
Seamount. (S3-044)

12:10-12:30 Anne B. Hollowed, Chris Wilson, Phyllis Stabeno, Sigrid Salo
Effect of ocean conditions on the cross-shelf distribution of walleye pollock (Theragra
chalcogramma) and Capelin (Mallotus villosus) (S3-038)
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12:30-12:50 Evelyn Brown, Martin Montes, James Churnside, Anne B. Hollowed
Effects of topography and storm events on nekton and plankton structure in near surface waters of
western Gulf of Alaska (S3-035)

Posters:

Keith L. Bosley, Richard D. Brodeur, W. Waldo Wakefield, Robert L. Emmett, Kara Rehmke
Food-web dynamics in Astoria Submarine canyon off the Oregon coast (S3-034)

Vyacheslav B. Lobanov, V. Zvalinskiy, S. Zakharkev, P. Tishchenko, A. Salyuk, A. Salomatin, S.
Ladychenko, Y. Zuenko, V. Nadtochiy, T. Orlova

Physical causes and biological consequences of cross-shelf water exchange intensification along Primorye coast,
Japan Sea in the fall season (S3-290)

Evgeny Pakhomov
"Life-support systems" of sub-Antarctic archipelago and seamounts: physical and biological coupling mechanisms
(S3-042)

Vadim F. Savinykh, Viadimir A. Shelekhov, Vladimir B. Darnitsky
Biology of the lightfish Maurolicus imperatoricus and the importance of physical processes on the dominance of this
species over the Emperor Seamounts (S3-043)

Phyliis J. Stabeno, E.D. Cokelet, N. B. Kachel, C. A. Mordy, S.A. Salo
Mixing over Portlock Bank, Alaska (S3-045)
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11AM2002 S3-031 Oral

CANYONS AND EUPHAUSIIDS' TRAPPING AND AGGREGATION MECHANISMS

Susan E. Allen
Earth and Ocean Sciences, University of British Columbia, 6339 Stores Road, Vancouver, BC, V6T 124, Canada sallen@eos.ubc.ca

Coastal submarine canyons are regions of enhanced cross-shelf transport and strongly three-dimensional flow. Deep
within the canyon the flow usually forms a cyclonic eddy. Recent observations and theoretical arguments show that
an eddy at rim-depth (100-200 m) is also common. This eddy occurs at about the day-time depth of Euphausia

pacifica.
In this presentation we will present the criteria for a rim-depth eddy to form over a canyon during summer

upwelling-favourable flow. We will describe the role of the eddy in trapping zooplankton. Finally, the results of
simple numerical models will show the role of canyons in aggregating euphausiids into patches.

11AM2002 S3-032 Oral
THE INFLUENCE OF HECETA BANK, OREGON, ON THE COASTAL ECOSYSTEM
Jack A. Barth

College of Oceanic & Atmospheric Sciences, Oregon State University, 104 Ocean Administration Building, Corvallis, OR 97331-5503, US.A.
barth@coas.oregonstate.edu

The presence of submarine banks on otherwise relatively straight continental shelves has a profound influence on
coastal circulation and hence the local ecosystem. The bank topography can disrupt or redirect strong alongshore
coastal jets, create regions of weaker flow in their “shadow" and lead to enhanced mixing. Recent field work off
central Oregon has documented the influence of Heceta and Stonewall Banks on the coastal upwelling ecosystem.
The Banks rise to over 50% of the surrounding water column depth on the continental shelf off central Oregon (44
20'N). The Banks extend about 100 km in the alongshelf direction and widen the shelf to 60 km from the relatively
narrow, straight 25-km wide shelves both to the north and south. In the summers of 1999-2002, high-resolution
hydrographic, bio-optical and velocity surveys were conducted over the Banks and surrounding coastal waters. We
present results from these surveys together with surface drifter trajectories and satellite SST imagery. The midshelf,
southward coastal upwelling jet follows the Bank topography as it widens offshore. The jet reaches the southern end
of the Bank, where the shelfbreak turns almost 90 degrees back toward the coast. A pool of high-chlorophyll (in
excess of 10 mg m™) water is found in the low-velocity "lee" region created by the presence of the Bank. When
southward upwelling favourable winds relax, northward flow is found on the inshore side of the Bank allowing
potential recirculation around the entire Bank system.

11AM2002 S3-034 Poster
FOOD-WEB DYNAMICS IN ASTORIA SUBMARINE CANYON OFF THE OREGON
COAST

Keith L. Bosley', Richard D. Brodeur?, W. Waldo Wakefield?, Robert L. Emmett' and Kara Rehmke®
NOAA/NMFS/Northwest Fisheries Science Center, Fisheries Resource Analysis & Monitoring Division, Hatfield Marine Science Center,
2030 S.E. Marine Science Drive, Newport, OR 97365, U.S.A.

* NOAA/NMFS/Nortiwest Fisheries Science Center, Fish Ecology Division, Hatfield Marine Science Center, 2030 S.E. Marine Science
Drive, Newport, OR 97365, U.S.A.

3 Oregon State University, Hatfield Marine Science Center, 2030 S.E. Marine Science Drive, Newport, OR 97365, US.A.

Astoria Canyon lies directly off the mouth of the Columbia River along the northern Oregon coast. There are
several potential sources of energy available to the ecosystem in this large submarine canyon, from the discharge of
the vast Columbia River Basin into the Pacific Ocean over the canyon, to the highly productive shelf waters along
the coastal margin, to the transfer of oceanic energy by the advection of nutrient-rich water up the canyon floor.
During the summer of 2001, an interdisciplinary team of scientists mapped and documented the physical, chemical,
and biological systems of the canyon. Bioacoustic transects were conducted across the canyon using a towed
multifrequency echosounder to map aggregations of fish and zooplankton. Invertebrates such as shrimp, crabs,
euphausiids, and squid, as well as pelagic and demersal fish, were collected from midwater (Isaacs-Kidd Midwater
Trawls) and demersal (bottom trawls) habitats for species identification, gut content analysis, tissue sample
collection for stable isotopic analysis, and for validation of the acoustics. Particulate organic matter was also
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collected at various depths from CTD casts that were conducted along the axis of the canyon as well as across the
canyon at several sites. This paper examines species distribution patterns and food-web dynamics in Astoria
Canyon as indicated by stable carbon and nitrogen isotopes, gut content analysis, and the trawl and acoustics data,
with a view towards determining the relative contribution of the many sources of energy that flow into this highly
productive ecosystem.

11AM2002 S3-035 Oral
EFFECTS OF TOPOGRAPHY AND STORM EVENTS ON NEKTON AND PLANKTON

STRUCTURE IN NEAR SURFACE WATERS OF WESTERN GULF OF ALASKA

Evelyn Brown, Martin Montes, James Churnside, and Anne Hollowed
University of Alaska Fairbanks, Institute of Marine Science, P.O. Box 757220, Fairbanks, AK, 99775-7220, U.S.A. ebrown@ims.uaf.edu

The main research question addressed concerned the effects of fishing and oceanographic structure on prey fields for
Steller sea lions. Our goal was to examine the effects of topography and storm events on biological structure and
associated oceanography in the upper 50 m over the continental shelf. The study was closely coordinated with a
companion shipboard study, focusing from 20 m to the bottom, in an area with high concentrations of pollock,
capelin, marine mammals and sea birds. During August 2001, multiple day and night cross-shelf aerial surveys
were conducted using remote sensing tools including lidar, a radiometer, and thermal and digital imagers.
Measurements included ocean color, light penetration depth, sea-surface temperature, backscatter from plankton and
nekton, and diurnal distributions of foraging sea birds, whales, and sea lions. Temporal variability in physical and
biological spatial structure was determined and compared to satellite-derived imagery, bottom topography, and
oceanographic results from the companion study. Prior to a storm event, thick plankton layers and aggregations of
juvenile pollock, and chlorophyll minimums were concentrated over the center of gullies bisecting the shelf.
Chlorophyll maximums and large capelin aggregations were concentrated at edges of gullies and over the shallower
parts of the shelf within the 100 m contour. After a storm event, the plankton layers were greatly reduced, spatial
structure in plankton and chlorophyll disappeared, and fewer fish aggregations and sea bird foraging flocks were
observed. Frequency of storm events probably has significant impacts on spatial variability of prey fields for apex
predators.

11AM2002 S3-036 Oral
BIOPHYSICAL COUPLING AND THE MAINTENANCE OF DENSE ROCKFISH

POPULATIONS ON SHALLOW SEAMOUNTS IN THE NORTHEAST PACIFIC

John F. Dower', Sonia D. Batten? and William R. Crawford®

' University of Victoria, P.O. Box 3055 STN CSC, Victoria, BC, V8W 3P6, Canada dower@uvic.ca

1 Sir Alister Hardy Foundation for Ocean Science, 1 Walker Terrace, The Hoe, Plymouth, Devon, PL1 3BN, United Kingdom
3 Institute of Ocean Sciences, P.O. Box 6000, Sidney, BC, V8L 4B2, Canada

Dense aggregations of rockfish (Sebastes spp.) exist on numerous shallow seamounts in the NE Pacific. It has never
been clear, however, whether these apparently isolated populations are indeed self-sustaining, or whether they
depend on larval recruitment from the BC coast (since adult rockfish are not usually found in offshore waters). Here
we investigate the potential for Haida eddies and other offshore-directed filaments to play a role in the offshore
transport of larval rockfish. There are approximately 45 seamounts shallower than 1000m in the NE Pacific. Since
1992, eleven Haida eddies have passed over at least one (sometimes as many as three) shallow seamounts in the NE
Pacific. In the summer of 2000, one such eddy became “stuck” to Bowie Seamount for almost two months. Using
TOPEX-Poseidon sea-surface altimetry, data from a Continuous Plankton Recorder survey, as well as an
oceanographic survey conducted at Bowie Seamount in August 2000 we will demonstrate that these physical
oceanographic features can (and do) transport coastal species offshore and into the vicinity of shallow NE Pacific
seamounts.
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11AM2002 S3-037 Invited
TROPHIC FOCUSING: THE ROLE OF BIO-PHYSICAL COUPLING IN THE

FORMATION OF ANIMAL AGGREGATIONS IN THE SEA

Amatzia Genin
The Hebrew University of Jerusalem and the Interuniversity Institute for Marine Sciences, P.O. Box 469, Eilat, 88103, Israel
amatzia@vms.huji.ac.il

Growth, production and recruitment of many marine predators depend on their ability to find aggregations of prey.
Some predators need more than the average concentration of their prey to survive. For that dependency to have
evolved, the occurrence of prey aggregations should have been somewhat predictable in time and space - a
phenomenon typical to shallow seamounts, banks, canyons, sills and shelf breaks. What are the mechanisms
generating aggregations of animals over shallow topographies? Unlike "conventional” eutrophication, of which the
foundation is enhanced primary production, the accumulation of plankton, fish and predators over shallow
topographies is usually (but not always) unrelated to phytoplankton and primary production. A common feature of
the aggregation mechanisms appears to be the interaction between physics (advection by currents) and biology
(swimming behaviour). One example is the pre-dawn entrapment and accumulation of descending zooplankters
over abrupt topographies following their advection over the shallow topography during the preceding night.
Another mechanism is the accumulation of zooplankters when they retain their depth against vertical currents. Such
aggregations occur over shelf breaks, sills and sloping bottoms that induce upwelling or downwelling flows.
Another mechanism is related to the substantial intensification of currents over abrupt topographies. Strong currents
augment the flux of plankton and, therefore, the productivity of benthic suspension feeders. Enhanced benthic
productivity can maintain rich populations of topography-associated micronekton and fish.

Shallow topographies are "hot spots” of trophic focusing and subsidy, maintained by the interactions between
currents and animals. In most cases, animals, rather than primary producers, form the base of the local food webs.
The role of shallow topographies in oceanic biology is yet to be fully understood.

11AM2002 S3-038 Oral
EFFECT OF OCEAN CONDITIONS ON THE CROSS-SHELF DISTRIBUTION OF

WALLEYE POLLOCK (Theragra chalcogramma) AND CAPELIN (Mallotus villosus)

Anne B. Hollowed', Chris Wilson', Phyllis J. Stabeno? and Sigrid A. Salo®

' Alaska Fisheries Science Center, 7600 Sand Point Way NE, Seattle, WA 98115, U.S.A. Anne.Hollowed@noaa.gov
Pacific Marine Environmental Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115, U.S.A.

3 JISAO, University of Washington, Seattle, WA 98195, U.S.A.

Acoustic trawl surveys were conducted in 2000 and 2001 as part of a multi-year, multi-disciplinary experiment off
the eastern coast of Kodiak Island in the Gulf of Alaska. The spatial distribution of walleye pollock (Theragra
chalcogramma) and capelin (Mallotus villosus) differ and appear to be related to differences in habitat preferences.
Pelagic habitats are characterized by a variety of physical measures. Drogued satellite drifters and moored current
meters revealed that flow through submarine troughs is steered by the topography, with inflow along the upstream,
eastern edge and outflow along the downstream, western edge of the troughs. Barnabas trough is broader than
Chiniak which allows slope water to intrude further into the trough. Continuous underway sea surface temperature
samples and water column profiles collected in 20600 and 2001 showed the presence of a sharp shelf break front in
Chiniak trough and a mid-trough front in Barnabas trough. Surface water temperature was cooler in Chiniak trough
than Barnabas trough, whereas, subsurface waters at 75 m were cooler in Barnabas trough than Chiniak trough. At
distances less than approximately 12 nm from shore, the water column was well mixed, whereas a well-defined
mixed layer was detected beyond approximately 12 nm from shore. In stratified regions, the mixed layer depth was
approximately 15m and 18m in Barnabas and Chiniak troughs respectively. Water column properties in both
troughs were influenced by a storm event in 2001. The storm event weakened stratification and cooled surface
water temperature by 1.6-2.1°C. Satellite data taken before the storm event revealed low chlorophyll-a
concentrations that were probably associated with nutrient depletion in the surface waters. Wind mixing associated
with the storm event mixed subsurface chlorophyll-a to the surface and enhanced nutrients in the surface waters.
These events resulted in a surface production event that was limited to regions inside the mid-trough front in
Barnabas trough and throughout Chiniak trough.
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Acoustic survey data identified four acoustic sign types: age-1 pollock, adult pollock, capelin and capelin-age-0
pollock mix. The spatial distribution of these three sign types appears to be influenced by the oceanographic and
topographic features of the two troughs. In Chiniak trough, adult pollock were broadly distributed throughout the
trough. In Barnabas trough, adult pollock were aggregated on the coastal side of the frontal systems in regions
where summer wind events produce high levels of production. In 2000, capelin was mixed with age-0 pollock. In
Chiniak trough, capelin were most abundant along steep topographic gradients at the edges of the trough and a deep
region near Cape Chiniak. In Barnabas trough, capelin-age-0 mix (2000) or capelin (2001) concentrations were
observed in slope water intrusions over the outer to middle shelf. Results suggest that habitat preference of walleye
pollock and capelin are controlled by different processes. Capelin distributions appear to be associated with cool
slope water intrusions and topographic gradients while walleye pollock appear to select habitats based on the
availability of prey. Our findings suggest that in the month of August in the Gulf of Alaska, capelin may have a
narrower temperature tolerance than pollock.

11AM2002 S3-290 Poster
PHYSICAL CAUSES AND BIOLOGICAL CONSEQUENCES OF CROSS-SHELF
WATER EXCHANGE INTENSIFICATION ALONG PRIMORYE COAST, JAPAN SEA

IN THE FALL SEASON
Vyacheslav B. Lobanov', V. Zvalinskiy', S. Zakharkov', P. Tishchenko', A. Salyuk!, A. Salomatin', S.

Ladychenko', Y. Zuenko?, V. Nadtochiy? and T. Orlova’

' Pacific Oceanological Institute, 43 Baltiyskaya Street, Viadivostok, 690041, Russia lobanov@poi.dvo.ru

Y Pacific Fisheries & Oceanography Research Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, 690950, Russia
3 Institute of Marine Biology, Far Eastern Branch, Russian Academy of Sciences, Viadivostok, 690041, Russia

Abrupt changes of water properties along Primorye coast, northwestern Japan Sea are usually observed in fall season
and are associated with upwelling events during transition period of monsoon winds. Two consecutive surveys of
hydrographic, chemical, biological and acoustical observations implemented during PICES cruise on board r/v
Professor Gagarinskiy in October-November 2000 allow to examine details of this process. Under wind stress
change during three weeks interval between first and second survey of the cruise a structure of Primorye Current had
drastically modified and transformed into a chain of anticyclonic eddies located along the slope. Coastal upwelling
areas and off shore tongues of cold water were associated with increase of phytoplankton biomass at surface layer.
Re-circulation process had generated extended on shore intrusion of high nutrient open seawater over the shelf in a
bottom layer. Distribution of biochemical parameters, plankton and fish concentration is discussed here. Location
and number of the eddies and associated intrusions demonstrate inter-annual variations which should explain
dynamics of coastal ecosystem observed in different years.

11AM2002 S3-039 Oral

AGGREGATION OF MACROZOOPLANKTON AND FISH AT A FJORD SILL

David L. Mackas', Mark Trevorrow?, Douglas R. Yelland' and Mark Benfield®

' Fisheries & Oceans Canada, Institute of Ocean Sciences, P.O. Box 6000, Sidney, BC, V8L 4B2, Canada MackasD@pac.dfo-mpo.gc.ca
2 Defense Research Establishment Atlantic, Dartmouth, NS, Canada

3 Louisiana State University, Baton Rouge, LA, U.S.A.

We examined aggregation of zooplankton and fish by tidal currents over the Knight Inlet fjord sill, using a
combination of high frequency acoustics, an instrumented multiple net zooplankton sampler, a CTD/rosette, ADCP
current meters, and a high resolution underwater digital camera. The advantages of Knight Inlet as an experimental
system are that the physical oceanography is well described, current interactions with the sill topography vary
predictably on a tidal cycle, and the zooplankton acoustic scatterers are a relatively low-diversity mix of
euphausiids, amphipods and large copepods. During both flood and ebb phases of the tidal cycle, aggregations of
zooplankton and fish accumulate against the tidally 'upstream’ rim of the sill. This aggregation produces a km scale
maximum of macrozooplankton density in the immediate vicinity of the sill, which is in turn embedded within a
broader (10-20 km scale) minimum, probably caused by enhanced predation pressure by planktivorous fish.
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IMPACT OF THE EDDY FIELD ON PHYTOPLANKTON DISTRIBUTION ALONG
THE SHELF EDGE IN THE SOUTHEASTERN BERING SEA 1998-2000 USING

SeaWiFS AND TOPEX/POSEIDON TIME SERIES DATA SETS

Kohei Mizobata and Sei-ichi Saitoh :
Graduate School of Fisheries Sciences, Hokkaido University, 3-1-1, Minato-cho, Hakodate, Hokkaido, 041-8611, Japan
mizobata@salmon fish.hokudai.ac jp

Using satellite data of sea surface height anomaly (SSHA) from TOPEX/POSEIDON and chlorophyll a
concentration (Chl-a) from SeaWiFS L3, the Bering Slope Current (BSC) eddy field was seen to impact
phytoplankton distribution along the shelf edge in the southeastern Bering Sea during 1998-2000. We also used the
velocity of eddy propagation, the eddy kinetic energy extracted from SSHA, and primary production (calculated
using SeaWiFS Chl-a, PAR and AVHRR sea surface temperature) to understand details of interaction between
Bering Sea eddies and biological conditions along the shelf edge.

In the summer of 1998 and 1999, relatively low Chl-a was observed along the shelf edge. In particular, low Chl-a
(almost under 1.0mg m?®), primary production (20gC m? month™) and low eddy kinetic energy occurred
simultaneously after the spring bloom of 1999. The velocity of eddy propagation along the shelf edge was
0.43~0.54 cm™. In the summer of 2000, however, satellite data showed large fluctuation of SSHA, relatively high
Chl-a concentration (almost over 1.0mg m™) and primary production (more than 25gC m™? month™) along the shelf
edge. Moreover, the velocity of eddy propagation along the shelf edge increased (1.0 cm™).

These results indicate that relatively strong BSC and eddy-topography interactions resulted in an increased number
of eddies with baroclinic instabilities and the nutrient supply to the subsurface layer in 2000. Thus, the occurrence
of mesoscale eddies with baroclinic instability may play an important role in maintaining high productivity along the
shelf edge in the southeastern Bering Sea.

11AM2002 S3-042 Poster
“LIFE-SUPPORT SYSTEMS” OF SUB-ANTARCTIC ARCHIPELAGO AND

SEAMOUNTS: PHYSICAL AND BIOLOGICAL COUPLING MECHANISMS

Evgeny A. Pakhomov
Department of Zoology, University of Fort Hare, Private Bag X1314, Alice 5700, South Africa epakhomov@ufh.ac.za

The uniqueness of the Prince Edward Island (PEI) ecosystem is a result of a close marine-terrestrial interaction,
which provides the food for the entire community of numerous seabirds and mammals on the islands. The “life-
support mechanism” is thought to function as a long-term alternation between two components, an inshore
(autochthonous) component, which is of crucial importance for only a few land-based top predators, and an offshore
(allochthonous) component, which supports most of the top predators on the PEL. The issue of climate change,
which is as fast as 1.2 degrees increase in temperature and 600 mm decrease in mean annual rainfall over the last 50
years on the PEI, is also visited. Much of this change is a consequence of the shifts in regimes of the major oceanic
fronts (Antarctic Polar Frontal Zone, Sub-Antarctic Front, and Subtropical Convergence) and these re-emphasize the
tight link between the land and sea in this region. Changes in frontal properties are not only affecting pelagic
invertebrate communities, but also the foraging success of the seabirds and seals that rely on these species, and
consequently their population trends, setting up new population limits. The “life-support system” of seamounts Ob
and Lena is also summarized to understand the role of oceanographic features (water trapping and specific vertical
structure of the water column) in the distributional patterns of zooplankton and its effect on bottom-dwelling fish
populations.
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11AM2002 S3-043 Poster
BIOLOGY OF THE LIGHTFISH Maurolicus imperatoricus AND THE IMPORTANCE
OF PHYSICAL PROCESSES ON THE DOMINANCE OF THIS SPECIES OVER THE

EMPEROR SEAMOUNTS

Vadim F. Savinykh, Vladimir A. Shelekhov and Vladimir B. Damnitsky
Pacific Scientific Research Fisheries Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, 690950, Russia savinykh@tinro.ru

Two species of Lightfish, Maurolicus japonicus and M. imperatoricus, dominate the pelagic species over several of
the Emperor Seamounts, including Colahan, Milwaukee, Kinmei. The first species is distributed mainly over the
continental slope of the Japanese Islands. Penetration of this species into the Central North Pacific results from
passive migration in an eastward direction in the Kuroshio and North Pacific Current. The second species is
endemic to the Emperor Seamounts and recorded only in this region. Both species have very close biological
features, but the contribution of M. japonicus to the total biomass of the area is insignificant. Lightfish are short-
lived species. We measured daily otolith rings (from the sagittal otolith) for Lightfish age determination. The
maximal age recorded was 433 days, but most individuals lived about one and half year. The spawning period of
Lightfish occurred in spring and summer with peak activity in March-April. Oceanic copepods and (rarely)
euphausiids predominated in the Lightfish stomachs.

We suggest that there are two reason of isolation M. imperatoricus around the Emperor Seamounts. The first is
temperature limitation. This subtropical species inhabits only subtropical and transformed subtropical waters. The
second is the current system. In our studies, Taylor columns were registered sporadically (year-round) over the
Emperor Seamounts. This is likely the main mechanism for retaining eggs and larvae over Seamounts. At times,
there are high volumes of biogenic elements blocking over and around the seamounts. On the another hand, the
North Pacific Current brings a large quantity of oceanic zooplankton that accumulate on the outer part of the
Seamount shelf. Thus, there are very good conditions for planktivorous fishes feeding around Seamounts. Most
micronekton species are only passing through, and only Lightfish is the dominant species of this area due to the
possibility of concentration inside Taylor columns.

11AM2002 S3-044 Oral
SPECIES COMPOSITION AND ASSEMBLAGE PATTERNS OF OCEANIC

MICRONEKTON AT A CENTRAL NORTH PACIFIC SEAMOUNT

Michael P. Seki' and George W. Boehlert?

' National Marine Fisheries Service, NOAA, Southwest Fisheries Science Center Honolulu Laboratory, 2570 Dole Street, Honolulu, HI
96822-2396, U.S.A. Michael. Seki@noaa.gov

¥ Oregon State University, Hatfield Marine Science Center, 2030 SE Marine Science Drive, Newport, OR 97365-5296, U.S.A.

At the northern end of the Hawaiian Ridge, Southeast (SE) Hancock Seamount rises nearly 5 km from the ocean
floor to a summit depth of 265 m near the ocean surface. Positioned near the center of the North Pacific subtropical
gyre at 29°47'N lat. 179°04'E long., the water column in the vicinity of the seamount is typically well stratified with
a permanent thermocline that limits vertical enrichment of the euphotic zone through most of the year. As a result,
these oligotrophic waters are characteristically recognized as some of the least productive waters found in the world
oceans. Nevertheless, like other seamounts located along the southern Emperor-northern Hawaiian Ridge, SE
Hancock seems to offer an enhanced feeding habitat and has supported unusually large populations of commercially
exploitable demersal fishes and aggregations of transient pelagic species such as tunas and squid.

Isaacs-Kidd Midwater Trawl (IKMT) surveys at SE Hancock Seamount conducted during summer 1984 and winter
1985 have shown that the midwater micronekton community includes both a unique resident faunal assemblage as
well as a component advected from adjacent waters; these resources are likely key components of the ecosystem
forage base and energy transfer to higher level predators. The resident community, composed primarily of the
sternoptychid fish, Maurolicus muelleri, and the mysid, Gnathophausia longispina, forms a dense sound scattering
layer (SSL) at night over the seamount and along the flanks during crepuscular periods yet are virtually absent away
from the seamount. We present here a detailed examination of the species composition and assemblage patterns of
the midwater micronekton from these surveys conducted over the seamount summit and at reference sites ranging
from 2 to 20 km off the seamount. Micronekton at the reference stations comprise a highly diverse assortment of
euphausiids (e.g., Euphausia gibboides, Thysanopoda orientalis, and T. monocantha), penaeid shrimps (e.g.,
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Gennadas spp.), and fishes (e.g., Vinciguerria spp., myctophids). The physical and biological interactions between
these species, the communities, and their environment are examined with respect to concurrent oceanographic
conditions, Because SE Hancock is seasonally influenced by the thermal manifestation of the Subtropical Frontal
Zone (STFZ) system, we discuss the impact of the STFZ on the faunal characterization.

11AM2002 S3-045 Poster

MIXING OVER PORTLOCK BANK, ALASKA

Phyllis J. Stabeno', E.D. Cokelet', N.B. Kachel?, C.A. Mordy?, P. Proctor', D. Righli and S.A. Salo'
Y Pacific Marine Environmental Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115, US.A. stabeno@pmel.noaa.gov
¥ Joint Institute for the Study of Atmosphere and Ocean, University of Washington, Seattle, WA, U.S.A.

Satellite imagery of ocean chlorophyll distributions from late mid to late summer indicate higher productivity near
Kodiak Island, Alaska compared to lower production in surface waters over the remainder of the Gulf of Alaska.
The bathymetry to the south and east of Kodiak Island is characterized by multiple banks and troughs.
Hydrographic transects during four cruises in 2001 and 2002 focused on Portlock Bank, a shallow (~50m), broad
plateau to the east of Kodiak Island. These hydrographic casts revealed a well-mixed water column with significant
concentrations of nutrients. Some of the satellite-tracked drifters (drogued at 40m depth) deployed in the region
were trapped over the bank during much of the summer and were advected off the bank only when strong storms
began in the fall. The significant concentrations of nutrients over the bank indicate a continual replenishment of
nutrients. Nutrients are transported far onto the shelf in two nearby troughs, Amatouli and Stevenson. This deep
water in the troughs is likely the source of nutrients observed on the bank and are introduced to the bank through
bottom processes up the sloping sides of the troughs.

11AM2002 S3-046 Oral
DYNAMICS OF THE FLOW IN THE VICINITY OF A SHALLOW SEAMOUNT TOP

IN THE GULF OF CALIFORNIA
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An interdisciplinary study of the EBES seamount in the Gulf of California leads to a number of conclusions on
interactions between the physical dynamics and the biology on a shallow seamount. A variety of processes are
capable of locally enhancing productivity (shear-induced entrainment, three-dimensional tidal advection, upwelling
induced by impinging large-scale currents). Larval fish diversity is high, with 104 different species having been
identified. This is attributed to both enhancement of productivity by local processes and to ‘external’ influences
coming from the Bay of La Paz and from the Gulf of California. This seamount acts as shallow substrate inserted
into the biologically active surface layer of an oceanic region. The abrupt bathymetry produces a large variety of
dynamic phenomena at a wide range of time scales. Some are local and of short time scales (e.g. tidal
amplification). Others have larger length and time scales, typical of oceanic regions, but altered by the topographic
obstacle (upwelling due to impinging currents). On such a seamount both oceanic and coastal conditions coexist
and are capable of locally enhancing the productivity. The high diversity of species is due to its specific
geographical location. Processes such as the outflows of the Bay of La Paz promote the higher diversity of species
by carrying larvae and zooplankton from regions biologically different to the EBES seamount.
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OCEAN CURRENTS AND DIEL MIGRATORS AT A SEAMOUNT IN THE CENTRAL

NORTH PACIFIC

Chris D. Wilson' and George W. Boehlert®
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Seamounts are often characterized by unique faunas, including vertically migrating micronekton species. The two
dominant seamount-associated micronekton at Southeast Hancock Seamount on the northern Hawaiian Ridge are the
sternopthychid fish Maurolicus muelleri and the lophogastrid mysid Gnathophausia longispina. Distribution
patterns for both species, based on midwater trawl and acoustic data, were compared with ADCP-measured ocean
currents during four research cruises in 1987 and 1988. Populations of both species, resident on the seamount slope
during daylight hours, migrated above the seamount nightly. The distributions of these two species over the
seamount summit were regulated by a combination of behavioural and physical processes. Ocean currents affected
the localized nighttime aggregations over different regions of the summit within and between cruises. Currents over
the summit had the potential to advect animals an average of 6-7 km per night during the first two cruises and about
2 km per night during the last two cruises. Net and acoustic results indicated that G. longispina and M. muelleri
were displaced to the downstream side of the summit through the night. Vertical current shear on one cruise
complicated the interpretation of these distributions.

Both G. longispina and M. muelleri appeared to resist advective loss from the seamount, although the short-term
distributional patterns of the two species were subject to current-mediated influences. Very few specimens were
taken 5 and 10 km from the summit or above 100 m depth. Behaviour patterns apparently facilitated the
maintenance of these populations at this isolated seamount.
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S BIO/FIS/CCCC Topic Session
Responses of upper trophic level predators to variation in prey

availability: An examination of trophic level linkages
Co-convenors: Hidehiro Kato (Japan), Elizabeth A. Logerwell (U.S.A.) and Gordon A.
McFarlane (Canada)
Tuesday, October 22, 2002  13:30-17:30

Predators respond to changes in prey resources in a variety of ways over the range of ecological organizations from
individuals to populations to species. There is increasing interest in this topic as evidence of the impact of physical
forcing on prey resources accumulates over a wide range of temporal and spatial scales. Understanding these
responses is important for gauging the usefulness of predators as indicators of ecosystem change. In addition,
ecosystem management strategies require defined inter-specific relationships and an understanding of the role of
predation in the regulation of marine populations. We invite presentations on the responses of seabirds, mammals
and fishes at the individual (behavior, physiology), population (reproductive performance, mortality) or species
(evolution) level. Dimensions of prey availability could include quantity, spatial and temporal distribution or
quality. We are particularly interested in papers that discuss predator response as an indicator of ecosystem change,
predator-prey relationships in the context of ecosystern management strategies or predation as a regulator of marine
populations. This topic session compliments the BIO/POC/FIS session 'The importance of biophysical coupling in
concentrating marine organisms around shallow topographie', which focuses on the mechanisms producing high
biomass concentrations that are utilized by many marine predators and may represent an important flux affecting the
productivity of many ecosystems.

13:30-13:55 Alexander S. Kitaysky (invited)
Are top-predators breeding in the Bering Sea food-limited? (S4-051)

13:55-14:20 Tsutomu Tamura (invited)
Diet variability of common minke whales in relation to changes in food availability (S4-059)

14:20-14:40 Kerim Y. Aydin
Where do predator/prey anomalies come from in the eastern Bering Sea (S4-047)

14:40-15:00 William J. Sydeman, K.L. Mills, C.A. Abraham, J.A. Thayer, P. Warzybok
Marine birds of the southern California Current ecosystem: Demographic and foraging
consequences of variation in prey availability and quality (S4-057)

15:00-15:20 Douglas F. Bertram, B. Smith, A. Harfenist, A. Hedd
Contrasting adult survival of Cassin’s Auklet on colonies in different oceanographic domains
within British Columbia: 1994-2000 (S4-049)

15:20-15:30 Discussion
15:30-15:50 Coffee/tea break

15:50-16:10 George L. Hunt, Jr., Lucy Vlietstra, Jaime Jahncke, Kenneth O. Coyle
Feathered oceanographers: The foraging ecology of marine birds (S4-050)

16:10-16:30 Andrew W. Trites, David A.S. Rosen
Responses of marine mammals to variability in prey availability (S4-060)

16:30-16:55 Richard J. Beamish, Gordon A. McFarlane (invited)
Predation and other beliefs and speculations (S4-048)

16:55-17:15 Akinori Takasuka, Ichiro Aoki, Isamu Mitani
Is a slower growing larval Japanese anchovy actually removed by predation at a given moment in
the sea? (S4-058)

17:15-17:30 Discussion
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Posters:

Jae-Bong Lee, Yeong Chull Park, Dong Woo Lee, Doo Hae Ahn, Hyung Kee Cha, Seok Gwan Choi, Chang 1k
Zhang

Predation by yellow goosefish, Lophius litulon, on yellow croaker, Pseudosciaena polyactis, in the East China Sea
of Korea (S4-052)

Bernard A. Megrey, Robert A. Klumb, Francisco E. Werner, Kenneth Rose, Douglas Hay, Shin-ichi Ito,
Michio J. Kishi

Application of a nutrient-phytoplankton-zooplankton-fish bioenergetics trophodynamic simulation model
(NEMURO.FISH) to Stocks of Pacific Herring and Pacific Saury in the North Pacific (S4-053)

Sue E. Moore, Janice M. Waite
Distribution of mysticete whales along the Alaskan coast: Southeast Alaska to Bristol Bay (S4-054)

Ilyas N. Moukhametov
Feeding habits of Pacific halibut Hippoglossus stenolepis from the southern Kuril Islands (S4-055)

Svetlana V. Naydenko
The role of pacific saury in trophic structure in the epipelagial in the south Kuril Islands (S4-056)

Alexei M. Orlov
Summer diets, feeding habits and trophic relations of the most abundand elasmobranchs in the western Bering Sea
(S4-303)

Yasuhire Ueno, Mitsuyuki Namiki
Function of the gill-raker of the major pelagic fishes and the density effect (S4-061)

Yutaka Watanuki, Tomohiro Deguchi, Akifumi Nakata
Effects of Tsushima current on annual variation of diet and chick production in surface and sub-surface foraging
seabirds breeding at Teuri Island, northern Hokkaido (S4-062)
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WHERE DO PREDATOR/PREY ANOMALIES COME FROM IN THE EASTERN

BERING SEA?
Kerim Y. Aydin
Alaska Fisheries Science Center, 7600 Sand Point Way NE, Seattle, WA 98115, U.S.A. Kerim.Aydin@noaa.gov

A simple large-scale (annual, population-level) functional response between predator and prey almost never holds
up in reality, perhaps due to shifts in distribution, foraging conditions, climate, or due to the ephemeral nature of
specific predator/prey communities when measured on an ecosystem scale. However, such simple predator/prey
models may serve as a starting point for examining causality on the scale of an ecosystem. I present the results of
attempts to fit single- and multi- species functional responses to 20 years of diet and survey data from multiple fish,
invertebrate, bird, and mammal data the eastern Bering Sea, with a particular focus on predation of juvenile fish.
These functional responses are used to examine whether long-term shifts in the amount of food “demanded” by
predators on each trophic level has changed over time, and whether this provides evidence that the amount of total
biomass “supported” by production in the eastern Bering Sea has changed. Further, I examine the temporal signals
in the functional response anomalies to approach the question: are the predator/prey relationships governed by
particular types of control through regime-scale shifts, or does control bounce from player to player as anomalies
move through the system?

11AM2002 S4-048 Invited

PREDATION AND OTHER BELIEFS AND SPECULATIONS

Richard J. Beamish and Gordon A. McFarlane
Fisheries & Oceans Canada, Pacific Biological Station, 3190 Hammond Bay Road, Nanaimo, BC, V9T 6N7, Canada BeamlshR@pac dfo-
mpo.ge.ca

A principal in ecology is that the abundance of plants and animals that produce large numbers of seeds or babies is
regulated by the available habitat and not the numbers of seeds or babies. Most fish produce large numbers of
babies and it is expected that the juveniles surplus to the available habitat will perish. There is no question that
some of these deaths result from predation, but in some studies of early marine mortality, predators are difficult to
find. There also is evidence of large variability in estimates of predation-based mortality. We use our studies of
natural regulation of the abundance of two marine species, coho salmon and sablefish, to propose that recruitment to
the adult population is determined in the first marine year by two distinct mortalities. Early marine mortality (EMm)
is dominated by predation, and mortality during the first marine winter is growth - based. The growth - based
mortality is a function of marine productivity and thus is termed carrying capacity mortality (CCm). Therefore, total
mortality (Tm) in the first year = early marine mortality (EMm) + carrying capacity mortality.

11AM2002 S4-049 Oral
CONTRASTING ADULT SURVIVAL OF CASSIN’S AUKLET ON COLONIES IN
DIFFERENT OCEANOGRAPHIC DOMAINS WITHIN BRITISH COLUMBIA: 1994-

2000

Douglas F. Bertram', B. Smith?, A. Harfenist’ and A. Hedd®
Canadian Wildlife $ ife Serwce & Simon Fraser University, c/o Institute of Ocean Sciences, P.O. Box 6000, Sidney, BC, V8L 4B2, Canada
BertramD@pac.dfo-mpo.gc.ca

2 Canadian Wildlife Service, Canada

3 Memorial University of Newfoundland, Newfoundland, Canada

We report on the survival of resident adult Cassin’s Auklets (Ptychoramphus aleuticus) from two breeding colonies
in British Columbia: Triangle Island, influenced by the California Current ecosystem, and Frederick Island,
influenced by the Alaska Current ecosystem. We captured and banded birds at both colonies from 1994 to 2000 and
analyzed the recovery data with Program MARK. Local adult annual survival was significantly lower on Triangle
Island (0.42-0.80) than on Frederick Island (0.82-0.93, except 1997-1998). In 1998, the year of a large scale ENSO
event, significantly fewer birds were breeding on both islands than in previous years. Adult survival was also
markedly lower from 1997-1998 (0.54-0.61) than in other years for Frederick Island, though both islands
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experienced depressed survival from 1997-1998. Our results are consistent with the hypothesis that ocean climate
during the 1990s was generally a greater survival challenge for Cassin’s Auklets breeding on Triangle Island
(California Current ecosystem) than for those breeding on Frederick Island (Alaska Current ecosystem). We offer
explanations for our observed differences in adult survival in the context of the availability of zooplankton prey, and
also of reproductive performance and nestling diet collected concurrently on both colonies.

11AM2002 S4-050 Oral
FEATHERED OCEANOGRAPHERS: THE FORAGING ECOLOGY OF MARINE
BIRDS

George L. Hunt, Jr.', Lucy Vlietstra', Jaime Jahncke' and Kenneth O. Coyle?
! Department of Ecology and Evolutionary Biology, University of California, Irvine, CA 92697, US.A. glhunt@uci.edu
*  [Institute of Marine Sciences, University of Alaska, Fairbanks, AK 99775, US.A. coyle@ims.uaf.edu

Marine birds on average require prey equivalent to between 40 and 60 percent of their body mass each day. Marine
birds improve the odds of meeting their energy needs through taking advantage of situations in which prey are
predictably concentrated by the interaction of physical processes and the behavior of prey organisms. These include
Langmuir circulation cells, fronts, tide-rips and interactions of currents with bathymetry. In this presentation, we
review several studies from the Southern Ocean, eastern North Pacific Ocean, Bering Sea and Aleutian Islands to
provide examples of ways in which physical processes result in foraging opportunities that support aggregations of
marine birds. These aggregations would not persist in the absence of these prey-concentrating mechanisms. Marine
birds also forage at schools or swarms of prey that result from the social or defensive behaviors of the prey.
However, our ability to identify the importance of the spatial and numerical relationships between seabirds and their
prey is scale-dependent. When regional stocks of prey are high, small-scale correlations between marine birds and
their prey may be weak, whereas, when regional stocks are low, local matches between predators and their prey may
be strong. These studies point to the importance of examining the patchiness of resources and the “landscape”
within which patches occur. Variance in the abundance of prey at very small scales may be more important for
trophic transfer than mean values, thus presenting a challenge to those wishing to understand the foraging ecology of
top predators in the marine environment.

11AM2002 S4-051 Invited

ARE TOP-PREDATORS BREEDING IN THE BERING SEA FOOD-LIMITED?

Alexander S. Kitaysky
University of Washington, Department of Zoology, Box 351800, 548 Kincaid Hall, Seattle, WA 98195-1800, U.S.A. kitaysky@u.washington.edu

During the past three decades population declines occurred among some seabird and marine mammal species in the
Northern Pacific. It has been hypothesized that declines in food availability and abundance of high-quality forage
fish resulted in food-related stress. Traditional methods of detecting food-related stress in free-living marine top-
predators are not always effective. Therefore, we applied an additional tool that directly relates variations in food
availability to physiological condition of animals: The measure of stress hormones in seabirds and Steller Sealions
breeding in the south-eastern Bering Sea and eastern Aleutian Islands. In seabirds, food stress was assessed by
measuring concentrations of the stress hormone corticosterone in the blood of undisturbed individuals (indicate
current stress), and the rise in blood levels of corticosterone in response to a standardized stressor: capture, handling
and restraint (indicate recent nutritional history). In sea lions, food stress was assessed by using the non-invasive
method of measuring corticosterone metabolites in feces. We found that seabirds breeding in the southeastern
Bering Sea were food-limited during late-spring and early summer, but were not food-limited during mid- to late-
summer. We also found a positive relationship between fecal corticosterone concentrations in sea lions breeding on
rookeries in the eastern Aleutian Islands during summer of 2000 and rates of population declines at those rookeries
during 1976-2000. These results suggest that sea lion’s rookeries that have experienced the highest rates of decline
were also the most food-limited in 2000.
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PREDATION BY YELLOW GOOSEFISH, Lophius litulon, ON YELLOW CROAKER,

Pseudosciaena polyactis, IN THE EAST CHINA SEA OF KOREA
Jae Bong Lee', Yeong Chul Park’, Dong Woo Lee', Doo Hae Ahn', Hyung Kee Cha', Seok Gwan Choi' and Chang

Ik Zhang®
! National Fisheries Research & Development Institute, Pusan, 619-902, Republic of Korea leejb@nfrdi.re.kr
*  Pukyong National University, Daeyeon3-dong, Nam-gu, Pusan, 608-737, Republic of Korea

The yellow croaker (Pseudosciaena polyactis) is the most important prey item for the stock of Korean yellow
goosefish (Lophius litulon) in the East China Sea of Korea. Yellow goosefish smaller than 30cm consumed yellow
croaker, which represented over 50% of the total prey numbers except February and August during the period of
1994-1997. However, there was no clear selectivity in food size with the body size of yellow goosefish, probably
due to the relatively large mouth size to the body length (27%) of yellow goosefish. Based on the predator-prey
relationship between yellow goosefish and yellow croaker, the Korean stock of yellow croaker was assessed using a
modified spawner-recruitment model. Ecosystem considerations and management of yellow croaker are discussed.
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APPLICATION OF A NUTRIENT-PHYTOPLANKTON-ZOOPLANKTON-FISH
BIOENERGETICS TROPHODYNAMIC SIMULATION MODEL (NEMURO.FISH) TO

STOCKS OF PACIFIC HERRING AND PACIFIC SAURY IN THE NORTH PACIFIC
Bernard A. Me;;rez’, Robert A. Klumb?, Francisco E. Werner’, Kenneth Rose*, Douglas Hay®, Shin-ichi Ito®, and
Michio J. Kishi
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kishi@salmon fish.hokudai.acjp

NEMURO (Northpacific Ecosystem Model Understanding Regional Oceanography), a nitrogen-based lower trophic
level (LTL) marine ecosystem model, was developed in 2000 by the PICES CCC Model Task Team. It was recently
coupled to a higher trophic level (HTL) fish bioenergetics model and applied to two pelagic fish stocks in the North
Pacific, Pacific herring (Clupea harengus pallasi) and Pacific saury (Cololabis Saira). The coupled model was
called NEMUROUFISH (NEMURO For Incorporating Saury and Herring).

In this presentation, we describe the fish bioenergetics mode and its coupling to the LT and HTL model. First we
present the formulation of important environment-dependent biological processes of the bioenergetics governing
equation and a multi-prey functional response submodel which allows the fish to choose their prey from a
multispecies prey assemblage (provided by NEMURO). Next we describe the way in which the model was
customized to accommodate species-specific and location-specific environmental characteristics and two approaches
to coupling the LTL to the HTL model. Finally, we present comparisons of simulated growth patterns to observed
size-at-age data for single and multi-cohort simulations and discuss future potential applications. Results of the
simulation modeling show very good agreement between simulated annual growth patterns compared to those
observed from actual field data. Also the influence of changing interannual environmental conditions is apparent in
growth trajectories of different cohorts underscoring the importance of climate-change-induced environmental
variability in modulating fish growth. Future plans are discussed including refinement of the model and its
application to examining regime shifts and large-scale climate changes on fish growth as well as coupling the model
to a spatially-explicit basin-scale.
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DISTRIBUTION OF MYSTICETE WHALES ALONG THE ALASKAN COAST:
SOUTHEAST ALASKA TO BRISTOL BAY

Sue E. Moore and Janice M. Waite
NOAA/AFSC/National Marine Mammal Laboratory, 7600 Sand Point Way NE, Seattle, WA 98115, US.A. Sue.Moore@noaa.gov

Line transect aerial surveys were conducted for cetaceans in Southeast Alaska (1997), the eastern Gulf of Alaska
(1998) and along the south coast of the Alaskan Peninsula and in Bristol Bay (1999) for the purpose of estimating
population size of small porpoise that frequently entangle in fishing gear. Surveys were conducted from late May
through July each year using a DeHavilland Twin Otter flown at 150 m and 185 km/h. Primary observers searched
waters port and starboard of the survey track through bubble windows, with a third observer guarding the trackline
through a belly window. Sightings of all cetaceans were recorded during each survey, but data on large whales were
not initially analyzed. Four species of mysticete (baleen) whales were seen, each demonstrating strong geographic
clustering of sightings. Humpback whales (Megaptera novaeangliae) were the most common, with sightings
clustered in Southeast Alaska, around Kodiak Island and in northern Bristol Bay. Fin whales (Balaenoptera
physalus) were common near Kodiak Island and offshore Prince William Sound, but were not seen in Southeast
Alaska nor Bristol Bay. With the exception of one gray whale (Eschrichtius robustus) seen near Yakutat Bay, all
gray and minke whales (Balaenoptera acutrostrata) were seen in Bristol Bay, predominantly along the north coast
of the Alaska Peninsula. While these data are simply composite snapshots of mysticete whale distribution,
determining their geographic pattern over such a broad scale provides insight to areas of localized productivity.
Because mysticete whales must find dense assemblages of prey to feed efficiently, their distribution can provide
clues to biophysical coupling that structure marine communities.
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FEEDING HABITS OF PACIFIC HALIBUT Hippoglossus stenolepis FROM THE

SOUTHERN KURIL ISLANDS

Ilyas N. Moukhametov
Sakhalin Research Institute of Fisheries & Oceanography (SakhNIRO), 196 Komsomolskaya, Yuzhno-Sakhalinsk, 693016, Russia
ilyas@sakhniro.ru

Pacific halibut Hippoglossus stenolepis is abundant in coastal waters near southern Kuril Islands. Stomach contents
of Pacific halibut captured during September 2000 bottom trawl survey in waters off the southern Kuril Islands were
analyzed. 102 stomachs were examined. Of these, 82 contained prey items. Halibut ranged from 28-106 cm (SL)
in length, and 1-10 years in age. The diet of Pacific halibut consisted mostly of fish (frequency of occurrence in
stomachs (FO) 49.0% and 57.3% by weight (W)) and cephalopods (24.4% and 40.2%, respectively). Of fish in the
diet, halibut consumed mainly arabesque greenling Pleurogrammus azonus (FO 6.1%, W 30.0%), walleye pollock
Theragra chalcogramma (FO 4.9%, W 3.7%) and flatfishes (FO 4.9%, W 1.6%). Most conspicuous prey from
fishes (FO 8.5%) were fry of rockfishes and sculpins, but only 0.5% by weight. Squid Todarodes pacificus (FO
12.2%, W 17.2%), and unidentified octopi (FO 13.4%, W 23.0%) represented cephalopods. Other dietary
components consisted of crabs, shrimps and worms — FO 29.3%, 28.1%, 2.4% and W 6.4%, 1.8%, 1.7%,
respectively. Small crustaceans and starfishes were relatively unimportant in stomach contents. With increasing
size halibut consumed mainly fishes and cephalopods. Differences in diet compositions were detected at various
depths. It is possible, that differences in diet composition between males and females related to their sizes. Males
were shorter than females: 48.8 vs. 53.8 cm.

11AM2002 S4-056 Poster
THE ROLE OF PACIFIC SAURY IN TROPHIC STRUCTURE IN THE EPIPELAGIAL

IN THE SOUTH KURIL ISLANDS

Svetlana V. Naydenko
Pacific Fisheries Research Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, 690950, Russia interdept@tinro.ru

Waters of southem Kuril islands (both off Okhotsk and Pacific coast) are a major feeding ground for many
subtropical fishes in summer. The most abundant of them are saury (Cololabis saira), sardine (Sardinops
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melanostictus) and anchovy (Engraulis japonicus). The biomass of saury during a period of high abundance of the
sardine was 19% of all epipelagial fishes (depth 0-50) in coastal Okhotsk waters and 14% in Pacific waters. The
abundance of sardine has significantly decreased in this area since 1991. Because of this, the % of saury increased
to 48% of total fish biomass in coastal Okhotsk waters and to 24% in Pacific waters. The role of saury changed in
the trophic structure of epipelagial communities in these areas.

In summer the feeding spectrum for saury comprised at least 10 taxa. The four dominant prey taxonomic groups
were copepods, euphausiids, amphipods, and fishes (larvae). However, saury consumed better copepods and
euphausiids in coastal Okhotsk waters and amphipods and larvae fishes (probably larvae Pleurogrammus azonus) in
Pacific waters.

The consumption of the feeding hydrobionts by saury was 112.5 thousands tons per season in coastal Okhotsk
waters and 143.5-286.3 thousands tons per season in Pacific waters. The % of hydrobionts in the diet of all fishes in
the epipelagial (depth 0-50) increased from 10-13% in 1991 to 33-65% in 1996. Thus, saury is one of the main
consumers of the feeding hydrobionts in the summer season in the waters of southern Kuril islands during period of
low abundance of the sardine (since 1992).

11AM2002 S4-303 Poster
SUMMER DIETS, FEEDING HABITS AND TROPHIC RELATIONS OF THE MOST

ABUNDANT ELASMOBRANCHS IN THE WESTERN BERING SEA

Alexei M. Orlov
Russian Federal Research Institute of Fisheries & Oceanography (VNIRO), 17 V. Krasnoselskaya, Moscow, 107140, Russia orlov@vniro.ru

Benthic skates and Pacific sleeper shark play an important role in ecosystems of the North Pacific basin. They are a
significant element of food webs in benthic communities. Elasmobranchs consume commercially important species,
such as salmons Oncorhynchus spp., rockfishes Sebastes spp., Atka mackerel Pleurogrammus monopterygius,
walleye pollock Theragra chalcogramma, popeye grenadier Coryphaenoides cinereus, arrowtooth flounder
Atheresthes stomias, flathead sole Hippoglossoides elassodon, yellowfin sole Pleuronectes asper, southern rock sole
Lepidopsetta bilineata, Pacific cod Gadus macrocephalus, Pacific herring Clupea pallasii, Tanner crabs
Chionoecetes spp., cephalopods and shrimps (Livingston and deReynier 1996; Orlov, 1998; Yang and Page, 1998).
These species themselves have some commercial importance. For example, skates are processed into fish meat jelly
and dried skate wing (Ishihara 1990). Pacific sleeper shark does not support a fishery now (Osipov, 1969;
Compagno, 1990). In 1930s this shark have a slight commercially importance in California waters (Walford, 1935).
During 1970s the Japanese fishermen taken Pacific sleeper shark in the North Pacific Ocean in insignificant number
(Zolotova, 1978).

The diets of some northern Pacific skates are described in several papers of Mito (1974), Brodeur and Livingston
(1988), Orlov (1998), and Dolganov (1998). Diet of the Gulf of Alaska Pacific sleeper shark was presented in paper
of Yang and Page (1998). Feeding habits and trophic relations of elasmobranchs inhabiting the western Bering Sea
were never previously considered.

Stomach contents of elasmobranchs brought aboard Japanese trawler Kayomaru No. 28 during summer 1997 were
analyzed. The stomach samples were selected without known bias from bottom trawl hauls carried out around the
clock in the western Bering Sea between 170°E and 178°W. Stomachs examined and those with foed were as
follows: 125/102 Pacific sleeper shark Somniosus pacificus, 139/123 Aleutian skate Bathyraja aleutica, 19/18
Matsubara skate B. matsubarai, 68/58 whitebrow skate B. minispinosa, 113/86 Alaska skate B. parmifera, and
189/179 Okhotsk skate B. violacea.

The diet of predatory elasmobranchs (Pacific sleeper shark, Alaska skate, Aleutian skate, Matsubara skate, and
whitebrow skate) consisted of large crustaceans, cephalopods and fishes. Benthophage elasmobranchs (Okhotsk
skate) consumed mainly worms, amphipods and shrimp.

Diets of male and female elasmobranchs differed, probably due mostly to the effect of size.

The consumption of worms and crustaceans (especially small) in diets of predators declined with increasing their
size, whereas proportion of cephalopods and fishes in diet increased. The consumption of worms and small
crustaceans by benthophage Okhotsk skates declined with increasing skate size while consumption of crabs and
squids increased.
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Among the species examined, three elasmobranch pairs had a medium level of dietary similarity: Aleutian and
Alaska skates, Alaska and whitebrow skates, and whitebrow and Okhotsk skates. Diets of other species differed
considerably.

11AM2002 S4-057 Oral
MARINE BIRDS OF THE SOUTHERN CALIFORNIA CURRENT ECOSYSTEM:
DEMOGRAPHIC AND FORAGING CONSEQUENCES OF VARIATION IN PREY

AVAILABILITY AND QUALITY

William J. Sydeman, K.L. Mills, C.A. Abraham, J.A. Thayer and P. Warzybok
Marine Science Division, Point Reyes Bird Observatory, Stinson Beach, CA, U.S.A. wjsydeman@prbo.org

We studied community, population, demographic, and foraging responses of breeding marine birds to short and
long-term changes in ocean climate and prey availability in the central California upwelling system over the past 32
years, 1971-2002. Our research has revealed responses to variability in ocean climate and prey on interannual and
interdecadal time scales. Prey availability to breeding birds was assessed by NOAA/NMFS conducting mid-water
trawls for juvenile fishes and oceanographic measurements in the vicinity of the Farallon Island seabird colony for
17/32 years. Seabird diets, and for certain species, productivity, has undergone persistent change concurrent with an
increase in ocean temperature and a decrease in seabird prey biomass (e.g., juvenile rockfish, Sebastes spp.) in the
Gulf of the Farallones, particularly during the period 1989-2000. Juvenile rockfish re-appeared as the dominant diet
item in 2001 and again in 2002. Functional relationships between prey availability and marine bird productivity
varied by species (linear to logistic). Species with apparently higher costs of foraging (i.e., those with more
aggressive reproductive strategies and/or those feeding in neritic habitats) were most responsive to climate and prey
variations. Species-specific response to climate and forage fish variability provides new information on the
potential role of marine birds as biological indicators and monitors of ecosystem change.
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IS A SLOWER GROWING LARVAL JAPANESE ANCHOVY ACTUALLY REMOVED

BY PREDATION AT A GIVEN MOMENT IN THE SEA?

Akinori Takasuka, Ichiro Aoki and Isamu Mitani
Graduate School of Agricultural and Life Sciences, University of Tokyo, Department of Aquatic Bioscience, 1-1-1 Yayoi, Bunkyo, Tokyo, 113-
8657, Japan aa07075@mail.ecc.u-tokyo.ac.jp

Is a fish larva with lower growth rates actually removed by predation at a given moment in the sea? If so, is the
mortality size-dependent? We demonstrated direct effects of growth rates on vulnerability to predation for
postlarval Japanese anchovy Engraulis japonicus, by examining actually dead larvae by predation, in field research.
Postlarval anchovy and their sympatric predatory fish species were simultaneously captured by a trawler in Sagami
Bay, Japan. Otolith microstructure analysis was employed to compare the growth rates between the larvae from the
stomach contents of their predators (predated larvae) and the larvae from the population of origin (control larvae).
The mean growth rates of the predated larvae were significantly lower than those of the corresponding control
larvae, presenting the first evidence for selective predation on individuals with lower growth rates at a given
moment in the sea. Comparisons of back-calculated growth histories indicated that such differences were generally
consistent from right after hatching to each encounter with a predator. The survivorship of higher growth larvae was
not explained by size-selective predation but by growth variations at the same larval sizes. Therefore, the growth
rates themselves directly affected vulnerability to predation. We propose a “growth-selective predation” hypothesis
(mechanism), which would be independent of and synergistic with the existing hypotheses based on size (negative
size-selective mortality) and time (stage duration). In addition, the growth rates of the predated larvae differed
among predatory species, such as barracuda, jack mackerel, and round herring, suggesting that the “growth-selective
predation” could be predator-specific.
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DIET VARIABILITY OF COMMON MINKE WHALES IN RELATION TO CHANGES
IN FOOD AVAILABILITY

Tsutomu Tamura
The Institute of Cetacean Research, 4-5 Toyomi-cho, Chuo-ku, Tokyo, 104-0055, Japan tamura@i-cetacean-r.orjp

The common minke whale Balaenoptera acutorostrata is widely distributed in the world. In the western North
Pacific two stocks have been recognized: one in the Sea of Japan - Yellow Sea - East China Sea (J stock) and the
other in the Okhotsk Sea — West Pacific (O stock). The abundance of common minke whales was estimated to be
19,209 animals in the Okhotsk Sea and 5, 841 animals in the Northwest Pacific during August and September in
1989 and 1990.

In the western North Pacific, common minke whales are opportunistic feeders with a broad diet and with flexible
feeding habits. Previous reports indicate they consume several fish species and the prey consumption of minke
whales is huge.

JARPN, the Japanese Whale Research Program under Special Permit in the western North Pacific was conducted
between 1994 and 1999 with two main objectives related to population structure and feeding ecology of common
minke whales. Taking into account the results of the Review Meeting, a two-year feasibility study of the second
phase of JARPN (JARPN II) was conducted in the years 2000 and 2001.

In this study, geographical and seasonal changes of prey species were examined based on the forestomach contents
of common minke whales collected by JARPN and JARPNII from spring to autumn since 1994. The diet variability
of common minke whales is considered in relation to changes in food availability around Japan.

11AM2002 S4-060 Oral

RESPONSES OF MARINE MAMMALS TO VARIABILITY IN PREY AVAILABILITY

Andrew W. Trites and David A.S. Rosen
Marine Mammal Research Unit, Fisheries Centre, University of British Columbia, Vancouver, BC, V6T 124, Canada trites@zoology.ubc.ca

Marine mammals require energy and nutrition for reproduction, growth, basal metabolism and daily activity.
Reductions in the quantity or quality of prey available to marine mammals can lead to responses ranging from
changes in an individual’s behaviour, physiology (including blood biochemistry) and morphology (i.e., decreases in
body size)—up to changes that directly affect the population (e.g., decreased birth rates and increases in the
mortality rates of newborns and juveniles). Observations of seals and sea lions faced with acute short-term (1-3 y)
reductions in prey quantity (e.g., during El Nifio events) have shown that they increase the length of their feeding
trips and may abort fetuses or give birth to underweight pups. In contrast, chronic long-term (10-30 y) declines in
prey quality (e.g., a regime shift that favors the survival of low fat gadids over fatty forage fishes) likely affects the
growth rates, body size and survival of independently feeding young, but is unlikely to affect the length of forage
trips or the size of pups at birth. As K-selected species, adult marine mammals buffer the effects of decreases in
quantity and quality of prey better than young animals. As such, young marine mammals are sensitive barometers
of ecosystem change and a potentially useful age group to monitor both acute and chronic changes in prey

availability. .
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FUNCTION OF THE GILL-RAKER OF THE MAJOR PELAGIC FISHES AND THE
DENSITY EFFECT

Yasuhiro Ueno and Mitsuyuki Namiki
Tohoku National Fisheries Research Institute, Hachinohe Branch, 25-259 Shimo-mekurankubo, Same-machi, Hachinohe, Aomori, 031-0841,

Japan uenoy@myg.affrc.gojp
To clarify the function of the gill-rakers of pelagic fishes, we examined (1) the structure of the gill rakers of seven

major pelagic species (Oncorhynchus nerka, O. keta, O. gorbuscha, O. kisutch, O. tschawytscha, Sardinopus
melanostictus, Engraulis japonicus, and Cololabis saira) distributed in the Northwestern Pacific Ocean, (2) the size
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compositions of the prey species in their stomach contents, and (3) the size compositions of zooplankton of the
environment. The minimum sizes of the prey organisms in their stomachs were clearly limited by the spacing of the
gill-rakers. When the spacing exceeded 2-2.5mm, the stomach contents changed from zooplankton to fishes or
squids. This study confirmed that the gill-raker functions as a filter for taking zooplankton. Based on the results of
this study, we concluded that the efficiency of the filter feeding is high for zooplankton larger than the spaces of the
gill-rakers and is low for zooplankton smaller than the spaces. If the density of the fish were extremely high, the
fish would capture the majority of larger zooplankton in the environment. In such a case, the fish would switch to
feeding on smaller zooplankton. Since this causes decrease of the efficiency of the filter feeding, the profit that the
fish gains decreases. This decrease of the profit causes a decrease in the growth rate of the fish. This mechanism
could be one of causes of the density effect in offshore pelagic species.
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EFFECTS OF TSUSHIMA CURRENT ON ANNUAL VARIATION OF DIET AND
CHICK PRODUCTION IN SURFACE AND SUB-SURFACE FORAGING SEABIRDS

BREEDING AT TEURI ISLAND, NORTHERN HOKKAIDO
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In the Japan Sea along the western coast of Hokkaido, the strength of warm Tsushima current is known to affect
marine ecological processes. We monitored diet and chick production of Black-tailed Gulls (surface foragers),
Rhinoceros Auklets (midwater foraging divers) and Japanese Cormorants (bottom foraging divers) breeding at Teuri
Island (northern part of this current system) in 1984-2001. From 1984-1987, both gulls and auklets foraged sardines
and sandlance, then switched to anchovy after 1992, reflecting the crash of the sardine stock in the late 1980s. In the
1990s, the annual variation (%mass) of anchovy in the diet of these three species showed similar patterns, though
anchovy occupied greater %mass in the diet of auklets than those of gulls and cormorants. This diet change was
presumably affected by the annual variation of the strength of warm Tsushima current, which may induce the
availability of anchovy. In years when auklets foraged less anchovy, they produced less chicks, while cormorants
maintained chick productivity by foraging alternative prey in coastal waters. Occurrence of anchovy and sandlance
in the diet did not affect chick productivity in gulls.
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S FIS Topic Session
Comparison of the productivity of marginal seas with emphasis
on the western Pacific (Japan/East Sea, Yellow Sea and East

China Sea) with a focus on small pelagics
Co-convenors: Viadimir Belyaev (Russia), Suam Kim (Korea), Hideaki Nakata (Japan) and Qi-
Sheng Tang (China)
Wednesday, October 23, 2002  08:30-12:30

This session of invited and contributed papers will review and compare the productivity of three major western
Pacific ecosystems: Japan/East Sea, Yellow Sea and the East China Sea. The emphasis will be on understanding
and comparing factors affecting the production of small pelagic fishes and zooplankton among the three ecosystems.
The session is particularly interested in analyses of existing time-series data. Also encouraged are new and
innovative approaches, especially those that focus on decadal-scale changes in productivity and shifts in species
dominance that have occurred in these three ecosystems. Such contributions could consider the processes that link
changes in fish productivity with zooplankton dynamics and ocean and climate changes. Other papers could
describe the economic implications of the shifts in species dominance. This session will contribute to promoting the
regional activities of GLOBEC-SPACC in East Asia.

08:30-08:55 Chang-1k Zhang, Jae Bong Lee, Young Il Seo, Sung Il Lee, Man Woo Lee, Sun Kil Lee, Sang
Chul Yoon, Kyum Joon Park, Yeong Gong (invited)

Productivity of small pelagics in Korean waters (S5-080)

08:55-09:10 Young Shil Kang, Ginger A. Rebstock
A comparison of three marine ecosystems surrounding the Korean peninsula: Responses to
climate change (S5-073)

09:10-09:25 Qi-Sheng Tang, Xianshi Jin

Long-term variability in the ecosystem productivity of the Bohai Sea and control mechanisms (S5-
286)

09:25-09:40 Motomitsu Takahashi, Yoshiro Watanabe
Growth of larvae and early juvenile Japanese anchovy, Engraulis japonicus, and environmental
condition in the Kuroshio-Oyashio transition region (S5-077)

09:40-09:55 Hee-Yong Kim, Shingo Kimura, Takashige Sugimoto
Transport of jack mackerel (Trachurus japonicus) eggs and larvae inferred from the numerical
experiment in the East China Sea (S5-074)

09:55-10:10 Jae-Bong Lee, Yeong Gong, Chang Ik Zhang
Relationship between the abundance of Pacific saury, Cololabis saira (Brevoort) and biological
productivity in the East Sea (S5-075)

10:10-10:30 Coffee/tea break

10:30-10:55 Svetlana V., Davydova (invited)
Factors affecting the production of small pelagic fishes in the Japan/East Sea (S5-068)

10:55-11:10 Viadimir A. Belyaev, V.B. Darnitzkiy, S.Yu. Shershenkov
Dynamic processes in the fish community of the Japan Sea epipelagial (S5-065)
11:10-11:25 Alexey A. Baytalyuk

Contemporary stock status, distribution, place and role of Pacific saury in the Japan Sea/East Sea
(S5-064)

11:25-11:40 Jun Yamamoto, Yasunori Sakurai, Tsuneo Goto
Does pycnocline depth affect the hatching success of Japaenese common squid paralarvae from o
pelagic egg masses? (S5-078) (&)
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11:40-11:55 Xuewu Guo, Zhinan Zhang
Zooplankton in the near bottom layer of the Yellow Sea in summer (S5-069)

11:55-12:10 Xian-Shi Jin, Binduo Xu, Zhenlin Liang
Changes in the fish community structure in the Yellow Sea (S5-072)

Posters:

Ichiro Aoki, Tetsu-ichiro Funamoto

Comparison of reproductive patterns of inshore and offshore spawning populations of Japanese anchovy Engraulis
_Jjaponicus around Japan (S5-063)

Viadimir A. Belyaev, V.B. Darnitskiy, S.Yu. Shershenkov

Abundance dynamic of Japanese mackerel in the Japan Sea (S5-066)

Seok-Gwan Choi, Jin-Yeong Kim, Soon Song Kim, Young Min Choi, Kwang Ho Choi

Biomass estimation of anchovy (Engraulis japonicus) by acoustic and trawl surveys during spring season in the
Southern Korean Waters (S5-067)

Nianzhi Jiao, Yanhui Yang, Koshigawa Horoshi, Masataka Watanabe
Distribution patterns of autotrophic picoplankton and heterotrophic bacteria and their affecting factors in the East
China Sea (S5-070)

Nianzhi Jiao, Yanhui Yang
Ecological studies on Prochlorococcus in China Seas (S5-071)

Olga Moukhametova
Some peculiarities of fish eggs and larvae distribution in northern Japan Sea (S5-076)

Yanhui Yang, Nianzhi (George) Jiao
Distribution of virioplankton in the Kuroshio Current and the adjacent area in the East China Sea as determined by
flow cytometry measurements (S5-079)
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11AM2002 S5-063 Poster

COMPARISON OF REPRODUCTIVE PATTERNS OF INSHORE AND OFFSHORE
SPAWNING POPULATIONS OF JAPANESE ANCHOVY Engraulis japonicus AROUND
JAPAN

Ichiro Agki and Tetsu-ichiro Funamoto
Department of Aquatic Bioscience, Graduate School of Agricultural & Life Sciences. University of Tokyo, 1-1-1 Yayoi, Bunkyo, Tokyo, 113-8657,
Japan aoki@mail.ecc.u-tokyo.ac.jp

The reproductive patterns of Japanese anchovy were compared among four spawning populations: three inshore
spawning populations of Sagami Bay (Pacific coast), Wakasa Bay (Japan Sea coast) and Osaka Bay (Seto Inland
Sea), and offshore migrant population off the Pacific coast of eastern Honshu. The last offshore spawning migrants
occur characteristically during the period of high stock levels of Japanese anchovy.

Spawning of the three inshore populations occurred commonly at water temperature higher than 15°C and were
subject to nutritional conditions, though each spawning season differed to some extent. The size at maturity varied
from 5.8 to 8.5 cm BL among the inshore populations. It is worth notice that in Sagami Bay the anchovy spawned
first at 5.8 cm BL during autumn and winter of the year of their birth. Spawning frequencies were correlated with
water temperature in the same manner both for small and large fish.

In contrast, offshore migrant anchovy matured first at 10 cm BL that was larger than inshore anchovies. This
suggests that energy is allocated to growth rather than maturation even at the maturity size for inshore anchovies.
Furthermore they spawned at water temperature lower than 15°C with lowest of 5.0°C. Spawning frequency and
batch fecundity had positive correlation with water temperature, while egg size was negatively related to water
temperature. At the same water temperature batch fecundity of offshore anchovy was higher than that of inshore
ones. Offshore migrant anchovy represent the reproductive ecology that is adapted to lower temperature and long
distance migration.

11AM2002 S5-064 Oral

CONTEMPORARY STOCK STATUS, DISTRIBUTION, PLACE AND ROLE OF
PACIFIC SAURY IN THE JAPAN SEA/EAST SEA

Alexey A. Baytalyuk

Pacific Scientific Research Fisheries Centre (TINRO-Centre), 4 Schevchenko Alley, Viadivostok, 690950, Russia baitaluk_a@mail.ru

Number and biomass of saury were estimated by results of the visual observation at light stations. Saury biomass
changed from 12 to 24 thousand tons, number of population increased from 118 to 237 million individuals during
1977-2001. The minimal indices were during of 80s of the last century. According to trawl data sardine dominated
in catches but saury were met rarely in these years. In autumn of 1997 and 2001 saury biomass made 7 and 21
thousand tons and it was low then of squids — 7. pacificus and W. scintilans.

In the last years mass approaches of saury to Russian coast, including south of Primorie, were marked in June — July.
Saury almost continuously distribute in the all EEZ of Russia to southern part of the Tatar Strait in the beginning of
autumn. Large fishing grounds of adult saury consider with waters of southern and northern Polar front, juveniles
distribute in interfrontal waters. Intensity of fish penetration to the north of the Japan Sea and a northern border of
penetration depend on intensity of streams of subtropical waters and distribution of Primorsky current.

The food spectrum of saury includes some dozens of species of zooplankton. Adult saury consume large species of
zooplankton (copepoda, amphipoda, pteropoda), juveniles consume small species (small copepoda, early stages of
zooplankton). The saury are food for large pelagic fishes and squid.
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11AM2002 S5-065 Oral
DYNAMIC PROCESSES IN THE FISH COMMUNITY OF THE JAPAN SEA

EPIPELAGIAL

Vladimir A. Belyaev', V.B. Damnitskiy” and S.Yu Shershenkov?
! Khabarovsk Branch of Pacific Research Fisheries Centre, 9 Shevchenko Street, Khabarovsk, 680000, Russia belyaev@tinro.khv.ru
2 Pacific Research Fisheries Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, 690950, Russia

Over last twenty years (1980-2000) the proportion of dominant species in the Japan Sea epipelagial fluctuated.
Fluctuations in the proportion of dominant species were analyzed based on materials of trawl surveys of the north-
western Pacific (200-miles zone of Russia and Korea) and also based on data of fishing and biological statistics
represented by Japanese and Korean scientists.

Until 1989 Japanese sardine Sardinops melanosticta predominated and accounted 90%. From 1991 anchovy
Engraulis japonicus was a dominant species (70%), in 1995 mackerel Scomber japonicus was the most occurred
species and made up about 45%. Thus, since 1995 in the Japan Sea sardine fell, the abundance of anchovy
decreased a few, and the abundance of mackerel increased. With this, it should be noted that in 1997 Pacific squid
was dominant among nekton species, saury and Japanese anchovy predominated among fishes. In2001 the situation
was the same. Other species including mackerel occurred single. Populations of these species, inhabiting the Japan
Sea have covered areas that is why it is difficult to determine the cause of changes in ecosystem at the moment. At
the same time these changes were observed in the epipelagial of the Japan Sea earlier.

Usually specialists associate changes in the marine ecosystems with changes of oceanological processes (thermal
regime of waters in different layers, course, velocity of main streams), where climatic and antropogenic factors are
major. In the Japan Sea there are two large-scale areas differing by thermal and hydrodynamic conditions. The cold
zone with three main eddies, cyclonic by nature is located further south than Pole front (the northern frontier of
transformed subtropic waters). In the warm southeast zone of sea where the Tsusima Current and its branches are
the main area, anticyclonic eddies predominate near the Yamato Bank. The significant meridianal magnitude of the
Japanese Sea and also features of bottom topography determine the difference of hydrological processes in southern
and northern zones. Whereas the oceanological regime in both zones has the significant seasonal and interannual
changeability of characteristics as thermal as dynamic.

The southern zone of sea is the main reproduction and wintering area of saury mackerel, sardine, anchovy, and other
thermophilic fishes and squids. In the northern zone of sea these fishes and squids feed within a warm season. So,
the southeast zone is a area to form generations of mass pelagic fishes whereas the northern zone influences on the
fish preparation to spawning.

With due regard that the total biomass and abundance of species which substituted sardine in feeding areas is less,
and food base of waters at the end of 1980s is on the same level, we can suppose that the essential area influencing
on the abundance fluctuations of mass epipelagic fishes (mainly sardine, mackerel and anchovy) is a south-east zone
of sea. However, interannual changes in the proportion of these species reveal dynamic processes occurred in the
epipelagial ecosystem of the Japan Sea.

11AM2002 S5-066 Poster

ABUNDANCE DYNAMIC OF JAPANESE MACKEREL IN THE JAPAN SEA

Vladimir A. Belyaev and S.Yu. Shershenkov
Khabarovsk Branch of Pacific Research Fisheries Centre, 9 Shevchenko Street, Khabarovsk, 680000, Russia belyaev@tinro.khv.ru

Japanese mackerel Scomber japonicus is one of mass species in the epipelagial of the Japan Sea. During periods of
the high abundance mackerel spread along the continental shore and through the center of Japan Sea and migrates
northward. Within this period mackerel were caught near the shore of Primorie and in the 200-mile economic zone
of Russia.

The fishing of Japanese mackerel by Russian fishermen in waters of Primorie began in 1908 in the Amursky and the
Ussuriisky Bays. The annual catch did not exceed 250 tons (1913, 1924 and 1926). Due to the sardine fishing, the
catch of mackerel declined gradually and almost stopped in 1931. Thanks to the development of purse-seining in
1937-1940, the catch of mackerel for one cast was more than 20 tons. From the 1940s the abundance growth of
mackerel, migrating to waters of Peter the Great Bay, led to organization of the special fishery. From that time the
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catch of mackerel became commercial and increased until 1953 then the catch over the whole fishing season was 12
thousand tons. To 1958 the run of mackerel to Peter the Great Bay decreased as significantly as the fishing of this
species stopped. The decline of the mackerel abundance occurred at the end of 1950s in the Southern Primorie
while the catch of mackerel in Korea and Japan was high, can be explained not only by the abundance decline, but
also by the transformation of mackerel migration ways. Whereas the total decrease of the spawning area over a long
period led to decrease of mackerel inhabiting the Japan Sea. The growth of sardine abundance from the end of
1970s to 1990s led to decrease of total abundance of mackerel because of the interspecies competition of two
species in spawning and feeding areas.

At present the fishing of mackerel in the Japan Sea is of interest and needs the stock assessment of mackerel. We try
to estimate its abundance and biomass over last 30 years based on data of Japanese and Korean and fishing over
previous years.

Some growth of mackerel abundance of the Japan Sea population was observed in 1972-1977. Then the catch began
decreasing until 1982, next after a little increase of abundance it fell. According to our estimations in 1960-1970s
the maximal biomass of mackerel was in 1976-1977 (1.3 million tons), the maximal abundance was in 1976. The
minimal biomass (174 thousand tons) and abundance (182.2 individuals) fell at 1965. This information concerns the
whole Japan Sea, and there are no data on stock assessment of population in the northwest part of the Japan Sea, so
we can use data on complex ecosystem surveys from 1985.

The changeability of mackerel occurrence in catches of trawl surveys is worth to consider. The occurrence ranged
from 2.2% in 1990 to 13% in 1995. In that period the number of fish in catch increased. In September 1995
mackerel occurred within a relatively small area (39 thousand km?), the abundance was 445.3 min. individuals and
biomass was 51 thousand tons. The base of population is represented by fishes of age +2 accounting for 95%, and if
the total mortality coefficient is 0.4 the number of fish of age +2 is 267,2 min. individuals. The average weight of
third-year fish is 300 g, the biomass of population migrating to 200-mile zone of Russia can be 80 thousand tons.
The total allowable catch of mackerel is 25-30%. Accounting relatively low abundance and using the minimal
coefficient the total allowable catch is 20 thousand tons. Whereas over last years (1996-2002) mackerel occurs in
the 200-mile zone only single. Probably it is connected with the reduction of area (decrease of population
abundance) and absence of favourable hydrological conditions in the northwest Japan Sea.

11AM2002 S5-067 Poster
BIOMASS ESTIMATION OF ANCHOVY (Engraulis japonicus) BY ACOUSTIC AND
TRAWL SURVEYS DURING SPRING SEASON IN THE SOUTHERN KOREAN

WATERS

Seok Gwan Choi, Jin Yeong Kim, Soon Song Kim, Young Min Choi and Kwang Ho Choi
National Fisheries Research & Development Institute, Pusan, 619-900, Republic of Korea sgchoi@nfrdi.re.kr

Spatial distribution characteristics and biomass of Pacific anchovy, Engraulis japonicus, in the southern Korean
waters during spring season were estimated by the hydroacoustic, trawl and oceanographic surveys in April~May
2000 and March 2001. Pacific anchovy appeared high-density schools in the coastal waters with the range of 12-
15°C sea surface temperature and 33.6~34.5 sea surface salinity from Pusan to Yeosu and low-density in the western
part of Cheju Island during spring season, 2000 and 2001. Biomass of Pacific anchovy by echo integration and trawl
survey was estimated to be 198,970 tons in 2000 and 117,740 tons in 2001. The fact that Pacific anchovy
distributed with high density in coastal waters of southern part of Korea during spring season identified this region
as main habitat of Pacific anchovy stock migrating northward from over wintering ground.
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11AM2002 S5-068 Invited
FACTORS AFFECTING THE PRODUCTION OF SMALL PELAGIC FISHES IN THE

JAPAN/EAST SEA

Svetlana V. Davydova
Pacific Fisheries Research Centre (TINRO-Centre), 4 Shevchenko Alley, Viadivostok, 690950, Russia. davydovas@mail.ru

To understand how factors interact with each other three data categories were analyzed.

1. Biological - maximum stock assessment of saury, sardine, anchovy, and scomber in Japan/East Sea during 20"
century, mean absolute fecundity, maximal life span, main spawning areas, spawn ecology, and peculiarities of
species development during early ontogeny.

2. Hydrological - “type of year” (warm or cold), mean winter and summer SST anomalies, Kuroshio intensity, warm
water distribution toward Tsushima Current of East-Korean Current.

3. Feeding - peculiarities of feeding for each species, seasonal dynamics of zooplankton biomass and number in the
Japan/East Sea.

Having analyzed the interaction of these components, the scheme based on a suggestion that each species fluctuates
according to peculiarities of population structure and reproduction was developed. Interspecies relationships
overlap intrapopulation processes. They become especially actual in feeding. The most important factors in this
aspect are match/mismatch spawning periods of the fishes (larvae appearing) and zooplankton bloom. These
processes are determined by thermal condition in the winter period and feeding migrations of pelagic fishes and lead
to aggravation or relaxation of relations in early ontogeny. According to this scheme changing trends in the pelagic
fish population abundance have been forecast. Sardine and scomber population abundance is expected to increase
dramatically if raising winter and summer temperatures forecast after 2003-2004 are confirmed. If this trend fails
and thermal conditions are developing as in 1950s, increasing sardine number will stop and the saury reproduction
will be successful.

11AM2002 SS-069 Oral
ZOOPLANKTON IN THE NEAR BOTTOM LAYER OF THE YELLOW SEA IN
SUMMER

Xuewu Guo'? and Zhinan Zhang’
!__, Yellow Sea Fisheries Research Institute, 106 Nanjing Road, Qingdao, Shandong, 266071, People s Republic of China guoxw@ysfri.ac.cn
*  Qingdao Ocean University, Qingdao, Shandong, 266003, People's Republic of China

The zooplankton in the near bottom water layer (NBL) were studied at seven stations along a transect from Qingdao
to Jeju-do island in August 1999 and at ten stations around 35°N, 120°E in July 2001 in the Yellow Sea. By means
of a midi-corer, a large quantity of zooplankton was discovered in the NBL. Its maximum abundance, about 180
thousand of individuals including 162 thousand of Paracalanus parvus per cubic meter of water, was found at the
station located in the cold water-mass in the middle Yellow Sea. This implies that Paracalanus parvus might be
summering there. Numerically, the NBL zooplankton were dominated by meso- and micro-zooplankton occupied
more than 95% in abundance. The variation in species composition in sequential sampling conducted day and night
at stations around 35°N, 120°E exhibits distinct diel vertical migration of the NBL zooplankton: up to the upper
layer from 17:30 to 2:00 decreased the abundance to 5.5~7.6'10° ind./m® in the NBL, and down to the NBL from
3:00 to 15:00 increased the abundance to 12.4~19.8°10” ind./m’.
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11AM2002 S5-070 Poster
DISTRIBUTION PATTERNS OF AUTOTROPHIC RICOPLANKTON AND
HETEROTROPHIC BACTERIA AND THEIR AFFECTING FACTORS IN THE EAST

CHINA SEA

Nianzhi (George) Jiao', Yanhui Yang', Koshigawa Horoshi® and Masataka Watanabe®
' Center for Environmental Sciences, University of Xianmen, Fujian 365001, People's Republic of China jiao@xmu.edu.cn
*  National Institute of Environmental Studies, Tsukuba, Ibaraki, 3050053, Japan

Dynamics of Synechococcus (Syn), Prochlorococcus (Pro), picoeukaryotes (Euk) and heterotrophic bacteria (Bact)
populations in the East China Sea were investigated by flow cytometry in February 1997 and July 1998. Syn was
ubiquitous with an average depth-integrated abundance (concentration here after) of 0.11~0.54 x 10* cells mI” in
winter and 1.0 ~ 4.2 x 10* cells mI"! in summer. Pro was absent in the coastal areas. In winter, it was confined to
the Kuroshio and Taiwan warm-currents areas and in summer it was present at most locations beyond the 50 m
isobath at typical concentrations of 3.8 to 4.4 x 10* cells mI”". Euk concentrations were 2.8-5.8 x 10° cells mlI" in
winter and about an order of magnitude less in summer. Bacterial concentrations were nearly constant in both
seasons ranging from 3 x 10° cells mI™" near the coasts to 5 10° cells mI" offshore area in winter with a reversal of
the gradient in summer. Two Synechococcus types (Synl and Syn2, based on their phycoerythrin content) were
located mostly in coastal or oceanic waters respectively. Synl seemed to require high nutrient concentrations and
sustained at lower temperatures than Pro, while Syn2 was more similar to Pro in geographical distribution. However
due to the ability of Pro to grow at low light levels it peaked below Syn2 in most water columns. Pro correlates
inversely with Bact and disappeared toward the coast. They seemed to vary in abundance between the various
waters. As indicated by water temperature and nutrient level, water masses and currents seemed to be the main
factor controlling the distribution of Pro on large scale. Nitracline, water column characteristics and even biological
interactions were likely to play important roles in regulating Pro’s distribution on small scale.

11AM2002 S5-071 Poster

ECOLOGICAL STUDIES ON PROCHLOROCOCCUS IN CHINA SEAS
Nianzhi (George) Jiao and Yanhui Yang

Ministry of Education Key Laboratory for Marine Environmental Sciences, Center of Marine Environmental Science, Xiamen University,
Xiamen, 361005, People's Republic of China jiao@xmu.edu.cn

Prochlorococcus, a tiny oxygenic photosynthetic picoplankton with unique pigment composition has been found to
be ubiquitous and abundant in the world oceans, and been recognized to be closely related to living resources and
environmental issues. It has been attracting interests of marine biologists since its discovery, and field data on it
over global oceans have been accumulated rapidly in the past 10 years. In China, we have studied Prochlorococcus
for 8 years and basic ecological understandings are achieved. The presence of Prochlorococcus in China Seas,
marginal seas of the west Pacific, was confirmed, and its distribution patterns were also brought to light.
Prochlorococcus is very abundant in the South China Sea and the offshore regions of the East China Sea; it is
seasonally present in the southeast part of the Yellow Sea and absent in the Bohai Sea. Temporal and spatial
variations of the abundance of Prochlorococcus and their affecting factors, physiological and ecological
characteristics of Prochlorococcus and their relationships to the other groups of picoplankton, as well as the
importance of Prochlorococcus in total biomass and possible roles in living resources and environmental problems
were discussed. In the future, isolation of different Prochlorococcus strains from China seas and their physiological
characteristics, genetic diversity, phylogenies and gene exploiture, etc. are important issues to be addressed.

11AM2002 S5-072 Oral

CHANGES IN THE FISH COMMUNITY STRUCTURE IN THE YELLOW SEA
Xianshi Jin', Binduo Xu'?, Zhenlin Liang?

! Yellow Sea Fisheries Research Institute, Qingdao, Shandong, 266071, People’s Republic of China jin@ysfri.ac.cn

*  Fishery College, Ocean University of Qingdao, Qingdao, 266003, Shandong, People 's Republic of China

Based on the data collected from bottom trawl surveys conducted in the autumn of 1985 and 2000, the temporal and
spatial changes in the fish community structure in the Yellow Sea are analyzed. The results show that there is an
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