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Notes for Guidance

The 2012 Annual Meeting of the North Pacific Marine Science Organization (PICES) is held October 12-21,
2012, at the International Conference Center Hiroshima, Japan. The meeting is hosted by the Government of
Japan, in cooperation with the Fisheries Research Agency (FRA) and PICES Secretariat. Local arrangements are
made by the National Research Institute of Fisheries and Environment of Inland Sea (FEIS) of FRA.

Presentations

In order to allow the sessions to run smoothly, and in fairness to other speakers, please note that all presentations
are expected to adhere strictly to the time allocated. All authors should designate about 5 minutes for questions.
Authors can download their presentations straight to the computer where their session/workshop will be held.

Important: Please rename your files - time-name.ppt (e.g. 0900-Smith.ppt, 1530-Kim.ppt).

If complications occur due to incompatibilities between PCs and Macs, Macintosh owners may use their own
computers to make presentations.

Posters

Posters will be on display in the conference hall “Himawari” from October 16 (a.m.) until the end of the “Wine
and Cheese” Poster Session on the evening of October 18, when poster presenters are expected to be available to
answer questions.

Internet access

Internet access via wireless LAN will be available. A few desktop computers will also be available for participants.

Social activities (See map p. xii)

October 15, Monday (18:30-20:30)

Welcome Reception
The Welcome Reception for all participants and registered guests will be held at the International Conference
Center Hiroshima, rooms “Dahlia 1 and 2”.

October 16, Tuesday (18:30-20:30)

Sports Events
“Futsal” (main event) and “Ken-Dama”. Both events will be held at the small arena of the “Hiroshima Prefectural

Sports Center”.

October 17, Wednesday (19:00-21:00)

Extravaganza Dinner
This will be held at the Mitakiso Restaurant. Tickets are CAD$130 each. Seating is very limited. Please check

with Ms. Christina Chiu at the Registration Desk for tickets.

October 18, Thursday (18:00-20:30)

Wine & Cheese Poster Session Reception
The “Wine & Cheese” Poster Session at the meeting venue will allow participants to roam around the poster

displays and chat with presenters while sipping beer or wine and nibbling on hot and cold hor d’oevres.
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Keynote Lecture

Resilience and sustainability of the human-ocean coupled system — Beyond the Great
East Japan Earthquake

Tokio Wada

Fisheries Research Agency, Queen’s Tower B 15F, 2-3-3 Minato Mirai, Nishi-ku, Yokohama, Japan 220-6115. E-mail: wadat@affrc.go.jp

Human well-being depends on ocean ecosystems. On the other hand, human activities including fisheries, affect
the structure and functions of ocean ecosystems. Natural phenomena, such as global climate changes, typhoons,
storm surges, and tsunamis, also affect the ecosystem structure and functions. To achieve the sustainable use of
various services from ocean ecosystems, we need to understand the ecological resilience and capacity to various
disturbance factors and to adjust human activities within this capacity. To foster ecosystem resilience to natural
disturbances is also the purpose of managing actions on the ocean and its living resources. In other words, we
must consider that human society and the ocean ecosystem form a coupled system and it should be adjusted
completely and simultaneously.

Through the activities of the Census of Marine Life (CoML) and the discussions in the COP10 of the Convention
on Biological Diversity (CBD) in Nagoya in 2010, the importance of maintaining biodiversity has been recognized
to achieve the sustainable use of ecosystem services. It is also acknowledged that intermediate human disturbance
will stimulate the succession and renewal of ecosystems and contribute to the maintenance of biodiversity.
The Japanese concept of "satoyama” means a plural ecosystem including various habitats, such as secondary
forests, paddy fields, grasslands, waterways, and reservoirs which are made and maintained by the activities of
agriculture and forestry. This is an example of the coupled system of human society and nature used to conserve
the biodiversity and to maintain the ecosystem services under a particular anthropogenic disturbance.

While coastal ecosystems are rich in diversity due to their interaction with the adjacent land, topographic futures,
and hydrographic conditions, they are vulnerable and susceptible to human activities and natural disruptions. In
the Japanese coastal fisheries management system, in order to spread and reduce the fishing pressure, the use
of fishing grounds is temporally and spatially regulated through the granting of fishing rights amongst fishers.
Activities for maintaining the ecosystem structure and functions, such as the restoration of tidal flats and seaweed
beds, artificial stocking of juveniles, and development of coastal forests are also an important part of the Japanese
fisheries management system. Therefore, the coastal fishery and coastal ecosystem in Japan are another example
of the coupled system of human society and nature.

The enormous earthquake and subsequent tsunami that occurred on March 11, 2011 was a great calamity for
the peoples and industries on the Pacific coast of the Tohoku region of Japan. Fisheries in this region were
severely damaged. The earthquake and tsunami was a millennial scale disturbance for the ocean ecosystems
along the Pacific coast of this area. In the offshore waters, subsidence and uplift of the seafloor occurred in a wide
area around the epicenter. Along the coast, landforms and submarine topography were greatly changed by land
subsidence due to the earthquake, and a large expanse of tidal flats was lost. Many seaweed beds collapsed and
a large number of benthic organisms disappeared due to the tsunami. However, in the offshore waters, there was
no significant difference in the migration and distribution patterns of fishes before and after the earthquake. In
addition, the recovery of the seaweed beds was generally fast, and the benthic faunas have also recovered quickly.
In this respect, the lethal damage from the earthquake and tsunami to the marine life was not so large, and it is
suggested that the resilience of the ecosystems is fairly strong. On the other hand, the lost tidal flats and changed
coastal topography appears difficult to recover naturally. These topographical changes will affect the physical,
chemical, and biological processes of the coastal ecosystems, and they can lead to an ecological succession.
Therefore, we need to monitor the succession carefully, and to consider ways to adapt to the succession by
regulating our activities, or by using artificial measures to mitigate the ecological impacts.

As one of the effects of this earthquake and tsunami, large amounts of radioactive substances leaked into the
North Pacific Ocean from the Fukushima Dai-ichi Nuclear Power Plant. The concentration of the radioactive
substances, mainly '**Cs and '*’Cs, in seawater decreased to a not detectable level within several months, even
in the waters around the power plant. The radioactive contamination in the living resources of the waters off
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the Tohoku region has also declined to not detectable or quite low levels with time. However, in some areas, the
concentrations in submarine sediments and some benthic organisms still remain at relatively high levels. We will
continue to monitor the radioactive substances and examine their movement in the ocean ecosystems. In addition,
a lot of debris was released by the tsunami and has been drifting across the Pacific Ocean, and some has already
reached the Hawaiian Islands and coast of North America. Since the debris can affect the ecology of highly
migratory species and coastal ecosystems, the systematic monitoring and ecological studies on the debris are the
key issues for entire the North Pacific Ocean.

Lastly, I would like to express my sincere thanks for the warm sympathy and strong aid from the PICES member
countries and from all over the world in response to the terrible disasters of the Great East Japan Earthquake.
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Science Board Symposium
S Effects of natural and anthropogenic stressors in the North Pacific
ecosystems: Scientific challenges and possible solutions

Co-Convenors: Sinjae Yoo (SB), Atsushi Tsuda (B10), Elizabeth Logerwell (FIS), Hiroya Sugisaki (MONITOR),
Kyung-1l Chang (POC), Toru Suzuki (TCODE), Thomas Therriault (AICE), Hiroaki Saito (COVE),
Robin Brown (SOFE), Igor Shevchenko (Russia), Fangli Qiao (China)

Invited Speakers:

Benjamin Halpern (University of California Santa Barbara, USA)

Kitack Lee (Pohang University of Science and Technology, Korea)
William Li (Bedford Institute of Oceanography, DFO, Canada)

Reiji Masuda (Kyoto University, Japan)

Hans Paerl (The University of North Carolina at Chapel Hill, USA)

lan Perry (Pacific Biological Station, DFO, Canada)

Hiroaki Saito (Tohoku National Fisheries Research Institute, FRA, Japan)
Xuelei Zhang (First Institute of Oceanography, SOA, China)

Human society depends on ocean ecosystems to meet many of its needs. The availability of marine ecosystem
services to humans is important to sustain coastal communities and to ensure human health and well-being. Global
warming, shoreline development, pollution, eutrophication, overfishing, non-indigenous species, and intensive
mariculture are examples of anthropogenic stressors that affect marine ecosystems. These stressors can act alone or
in combination to alter the structure, function, and productivity of marine ecosystems. Consequently, the potential
for decline in the ability of the ocean to provide essential ecosystem services, as a result of synergies in natural
and anthropogenic stressors, is a serious concern for human society. To advance ecosystem-based management
and to mitigate the influence of stressors, there is a need to develop improved understanding of the mechanisms
of change in marine ecosystems. Improved understanding of ecosystem structure, function, and resilience will aid
the development of practical methods to maintain and monitor ecosystem health. These are challenging issues for
marine science and PICES will continue to promote research to address these issues through FUTURE.

Monday, October 15 (10:30-18:30)

10:30 Tokio Wada (Keynote)
Resilience and sustainability of the human-ocean coupled system — Beyond the Great East
Japan Earthquake

11:15 Hans W. Paerl, Kedong Yin, James E. Cloern, Paul J. Harrison, Jacob Carstensen and

Todd D. O’Brien
Global patterns of phytoplankton dynamics in coastal ecosystems: Utilizing long-term data
to distinguish human from climatic drivers of ecological change (S1-8359), Invited

11:40 Benjamin S. Halpern
The Ocean Health Index: Global assessment and future priorities (S1-8663), Invited

12:05 William K.W. Li and Nancy Shackell
Ecosystem change in the North Atlantic: Impacts, vulnerabilities, and opportunities
(S1-8395), Invited

12:30 Lunch
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14:00

14:25

14:50

15:10

15:30

15:50

16:10

16:35

17:00

17:25

17:45

18:05

18:25

18:30

R. Ian Perry and Diane Masson
Understanding ecosystem structure, function, and change in the Strait of Georgia, Canada: A
human-dominated marine ecosystem (S1-8611), Invited

Kitack Lee, Tae-Wook Kim, Raymond G. Najjar, Hee-Dong Jeong and Hae Jin Jeong
The anthropogenic impacts on ocean nutrients and carbon systems in the marginal seas of
northwestern Pacific Ocean (S1-8809), Invited

Anne Hollowed
Projecting future status and trends of commercial fish and fisheries under shifting management
strategies and climate change (S1-8605)

Yury I. Zuenko
Ecosystem reconstruction of the Japan/East Sea under recent climate change: Lowered
productivity vs enhanced efficiency (S1-8550)

Jilong Wang, Jilong Li and Wenbo Yang
Impact of major climatic factors on biomass of the main commercial fishes in east China seas
(S1-8456)

Coffee/Tea Break

Reiji Masuda

Underwater visual census as a tool to monitor coastal ecosystems: Seasonal and interannual
fluctuations, effect of thermal discharge from power stations, and recovery from the tsunami
disaster (S1-8629), Invited

Xuelei Zhang, SL Fan, Y Li, S Fang, MZ Fu, W Zheng, RX Li, ZL Wang and MY Zhu
The onset and development of green algal tide in the Yellow Sea (S1-8660), Invited

Hiroaki Saito, Takaomi Kaneko and Mitsutaku Makino
Marine ecosystem responses to sporadic perturbation: Their processes, social impact and
possible solutions (S1-8621), Invited

Staci Massey Simonich
Is trans-Pacific atmospheric transport and deposition of persistent organic pollutants (POPs)
to the North Pacific Ocean significant? (S1-8511)

Catharina J.M. Philippart, Martin J. Baptist, Taco de Bruin, Bruno J. Ens, Lucien
Hanssen, Folkert de Jong and Frans J. Sijtsma

Sensing marine life and livelihoods at the seashore — An integrated monitoring network and
data portal for the Wadden Sea, a coastal UNESCO World Heritage site (S1-8502)

Takeo Kurihara, Kengo Suzuki, Gyo Itani, Masatsugu Iseda, Tomoyuki Nakano, Satomi
Kamimura Koji Seike, Takenori Sasaki, Hideki Takami and Susumu Chiba
Comparison of the mollusk assemblage in Japan before vs. after the Great Tohoku Earthquake
(S1-8544)

Discussion

Session Ends
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S1 Posters

S1-1

S1-2

S1-3

S1-4

S1-8

S1-9

S1-10

S1-11

S1-12

S1-13

S1-14

Victor F. Bugaev
Effects of pink salmon (Oncorhynchus gorbuscha) stock abundance on the growth of sockeye
salmon (Oncorynchus nerka) from Kamchatka River in the ocean

Sangjin Lee
NOWPAP Medium-term Strategy to address marine and coastal environment issues in the
Northwest Pacific Ocean

Yulia S. Chernyshova and Tatyana Shpakova
Size-age structure of Japanese scallop (Mizuhopecten yessoensis) from Alexandrovsky Bay,
Japan Sea in 2009-2011

AnnaS. Vazhova, Denis P. Kiku, Andrey P. Chernyaev and Lidiya T. Kovekovdova
Assessment of petroleum hydrocarbons and heavy metals in estuarine areas of the rivers of
Peter the Great Bay (Japan/East Sea)

Lidiya T. Kovekovdova and Denis P. Kiku
Metals in bottom sediments of Peter the Great Bay (Japan/Est Sea)

Anatoliy L. Drozdov, Galina V. Moyseychenko, Konstantin A. Drozdov and Tatyana S.
Vshivkova

Bioassessment of ecological conditions of rivers, estuaries and marine areas around
Vladivostok-city: Amurskiy and Ussuriiskiy Gulfs of the Sea of Japan

Vladimir M. Shulkin, Tatyana Yu. Orlova, O.G. Shevchenko and Inna V. Stonik
River runoff as a reason for the seasonal and interannual variability of coastal phytoplankton
blooms and hydrochemical characteristics in the northwestern part of the East/Japan Sea

Kuninao Tada, Miho Kayama, Naoto Hirade, Hitomi Yamaguchi, Supaporn Yamaguchi,
Kazuhiro Harada, Minoru Tanda, Munehiro Fujiwara, Kazuhiko Ichimi and Tsuneo
Honjo

Decrease of surface water nutrient concentration and nutrient flux from the sediment in
Harima-Nada, Eastern Seto Inland Sea, Japan

Alla A. Ogorodnikova
A system of biotic indices and impact — Response indicators of hydraulic activity on marine

bioresources

Dmitry Galanin, Sergey Dubrovsky, Viktor Sergeenko, Tatyana Shpakova and Yulia S.
Chernyshova

Current state of the scallop Mizuhopecten yessoensis (Jay, 1856) resources of the Sakhalin-
Kuril region (Okhotsk Sea)

Hyeong Kyu Kwon, Han-Soeb Yang, Seok Jin Oh, Ju Chan Kang and Chang Geun Choi
Phytoremediation: Novel approach to remediate eutrophic coastal sediment using light-
emitting diodes (LEDs) and benthic microalgae (BMA)

Machiko Yamada, Mayuko Otsubo, Yuki Tsutsumi, Chiaki Mizota, Kuninao Tada and
Paul J. Harrison

Effect of fresh water on species diversity of the genus Skeletonema (Bacillariophyceae) in
coastal and brackish waters

Marisol Garcia-Reyes and William J. Sydeman
Wavelet decomposition of upwelling: Forcing and ecosystem response

Larissa A. Gayko
Influence of climate change on the development of mollusks on marine farms (Possyet Bay,
Japan/East Sea)
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S1-15

S1-16

S1-17

S1-18

S1-19

Shang Chen and Tao Xia
Technical directives for marine ecological capital assessment: Introduction and application
in China seas

Anna S. Vazhova and Andrey P. Chernyaev
Content of polycyclic aromatic hydrocarbons (PAHs) in sediments of Amur Bay (Peter the
Great Bay, Japan/East Sea)

Talgat R. Kilmatov
Changes in natural environment capacities due to climatic trends and possible migration of
manpower on the western shore of the North Pacific

Tamara G. Ponomareva and Polina A. Sokolova
The Amur River estuary system

Min-bo Luo and Yun-long Wang
Community macrobenthos response to engineering in Hangzhou Bay, China
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S1 Session Oral Presentations

October 15, 11:15 (S1-8359), Invited

Global patterns of phytoplankton dynamics in coastal ecosystems: Utilizing long-term
data to distinguish human from climatic drivers of ecological change

Hans W. Paerl!, Kedong Yin? James E. Cloern®, Paul J. Harrison*, Jacob Carstensen® and Todd D. O’Brien®

1 Institute of Marine Sciences, University of North Carolina at Chapel Hill, Morehead City, NC, 28557, USA
E-mail: hpaerl@email.unc.edu

School of Marine Sciences, Sun Yat-Sen (Zhongshan) University, Guangzhou, PR China

U.S. Geological Survey, Menlo Park, CA, 94025, USA

Department of Earth & Ocean Sciences, University of British Columbia, Vancouver, BC, V6T 173, Canada
National Environmental Research Institute, Aarhus University, Denmark

National Marine Fisheries Service—NOAA, Silver Spring, MD, 20910, USA

o o s w ©

Phytoplankton biomass and community structure have undergone dramatic changes in coastal ecosystems over
the past several decades in response to climate variability and human disturbance. These changes have short- and
longer-term impacts on global carbon and nutrient cycling, food web structure, productivity and fisheries resources.
There is a need to identify the underlying processes and measure rates at which they alter coastal ecosystems on a
global scale. To address these needs, the Scientific Committee on Ocean Research (SCOR) formed Working Group
137 (WG 137), “Global Patterns of Phytoplankton Dynamics in Coastal Ecosystems: Comparative Analysis of
Time Series Observations” (http://wgl37.net/). WG 137 has been examining case studies that illustrate patterns
of change contained in multi-decadal phytoplankton series. Drivers of phytoplankton biomass and composition
operate on time scales from days to decades. Human nutrient enrichment and changes in grazing (e.g., effects of
invasive grazers) strongly impact phytoplankton production, composition, bloom intensities and duration. Altered
freshwater discharge, hydrologic modifications and large storms are additionally-important drivers; sometimes
overwhelming the ecological impacts of nutrients. Warming of surface waters that has intensified stratification,
reduced vertical mixing and is favorable to thermophilic phytoplankton groups (e.g., cyanobacteria) is also
implicated in driving changes in phytoplankton community structure. To address these fundamental questions WG
137 is using data compiled from research and monitoring programs spread across five continents. The wealth of
information in these data sets provides an unprecedented opportunity to develop a global analysis of the dynamics
and status of ecosystems where land and sea meet.

October 15, 11:40 (S1-8663), Invited
The Ocean Health Index: Global assessment and future priorities

Benjamin S. Halpern'?

1 National Center for Ecological Analysis and Synthesis, 735 State St. Santa Barbara, CA, 93101, USA
E-mail: halpern@nceas.ucsb.edu
2 Center for Marine Assessment and Planning, UC Santa Barbara, Santa Barbara, CA, 93106, USA

Recent development of the Ocean Health Index offers a flexible, quantitative and comprehensive tool for assessing
the condition of the natural and human dimensions of marine ecosystems. The Index assesses the sustainable
delivery of 10 widely-held public goals for healthy oceans, using measures of the current status, relative to a
reference point, and likely future state to quantify these goals. I will present results and lessons learned from the
initial global assessment and discuss future priorities and opportunities to refine and expand the Index.
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October 15, 12:05 (S1-8395), Invited

Ecosystem change in the North Atlantic: Impacts, vulnerabilities, and opportunities

William K.W. Li and Nancy Shackell

Fisheries and Oceans Canada, Bedford Institute of Oceanography, P.O. Box 1006, Dartmouth, NS, B2Y 4A2, Canada
E-mail: Bill.Li@dfo-mpo.gc.ca

The driving forces of climate change and economic activity exert pressures on North Atlantic ecosystems in the
form of altered hydrodynamics and intensified resource use. The state of the trophic structure and its functional
resilience are impacted by warmer waters, altered boundary currents, greater freshwater contribution, impeded
vertical mixing, lower dissolved oxygen, increased acidity, and decreased biological buffering capacity. The
pathways of these effects lead to vulnerabilities and opportunities in at least three tiers of increasing complexity.
First, species may change via physiology, phenology, distribution, and adaptation. Second, interactions may
change via competition, predation, parasitism, commensalism, mutualism, and size-selective exploitation. Third,
communities may change via extirpation, invasion, and connectivity. Responding to ecosystem change by
mechanistic attribution of effect to cause seems intractable because the driving forces are coupled and because
there is no common biological response to any single driving force. An alternative might be a decision-making
approach that combines algorithmic knowledge based on logical deduction with experiential knowledge based on
social and historical context.

October 15, 14:00 (S1-8611), Invited

Understanding ecosystem structure, function, and change in the Strait of Georgia,
Canada: A human-dominated marine ecosystem

R. Ian Perry' and Diane Masson?

! Fisheries and Oceans Canada, Pacific Biological Station, Nanaimo, BC, VOT 6N7, Canada. E-mail: Ian.Perry@dfo-mpo.gc.ca
2 Fisheries and Oceans Canada, Institute of Ocean Sciences, Sidney, BC, V8L 4B2, Canada

The Strait of Georgia is arguably the most human-dominated marine system in Canada, with approximately 75%
of the population of BC living along its shores. Given its rich and diversified ecosystem as well as the current and
anticipated environmental and human pressures, the Strait of Georgia was chosen as the location for Fisheries and
Oceans Canada’s Pacific Ecosystem Research Initiative. The overall objective of the Initiative was to establish the
bases for the management of ecosystem - human interactions in an integrative framework. Within this initiative,
several projects were conducted to asses the current state of the ecosystem as well as to address the impacts
of climate variability and human pressures on ecological processes in the Strait. This presentation summarises
and integrates the findings from these projects and describes how the Strait of Georgia works, potential future
pressures, and tools for managing human interactions with this system in an ecosystem context. Features that are
important for controlling the productivity of the Strait include the exchange of materials and animals with outside
waters, the bathymetric characteristics of the Strait, and the support of pelagic over demersal fish production.
Potential future stressors include legacy contaminants and climate change. Tools to assist with management in
an ecosystem context include ecosystem indicators, prediction of productivity shifts, and the use of probabilistic
methods such as Bayesian networks. This Initiative provides an example of the type of integrated regional program
that can contribute towards the goals of the PICES FUTURE project.
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October 15, 14:25 (S1-8809), Invited

The anthropogenic impacts on ocean nutrients and carbon systems in the marginal seas
of northwestern Pacific Ocean

Kitack Lee', Tae-Wook Kim!, Raymond G. Najjar?>, Hee-Dong Jeong® and Hae Jin Jeong*

! School of Environmental Science and Engineering, Pohang University of Science and Technology, Pohang, 790—784, R Korea
E-mail: ktl@postech.ac.kr

Department of Meteorology, The Pennsylvania State University, University Park, PA, 16802, USA

East Sea Fisheries Research Institute, National Fisheries Research and Development Institute, Gangneung, 210-861, R Korea
School of Earth and Environmental Sciences, Seoul National University, Seoul, 151-747, R Korea
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Rapid growth in human population and industrial activity has led to increases in the concentrations of pollutant
nitrogen species throughout the environment. However, the changes that result from anthropogenic nitrogen
deposition into coastal and marginal seas have yet to be fully explored. In this study we investigated the impact
of atmospheric nitrogen deposition on nutrient availability in the East Asian marginal seas, located downstream
of the populated and industrialized Asian continent. To do so, we analyzed oceanic data collected during the last
30 years in the East China Sea, East/Japan Sea and Pacific coast of Japan, and atmospheric data collected during
2000s in the Korea and Japan. The relative abundance of nitrate over phosphorus (N*) in seawater has increased
significantly in the study area over the period since 1980. The increasing trends in seawater N* progressively
decreased moving eastward, which was consistent with general wind direction from China to Japan. The increase
in seawater N* was mainly driven by increasing nitrate concentrations rather than decreasing phosphorus
concentration. Atmospheric nitrogen deposition had a high temporal correlation with the seawater N* values
(r=0.74-0.88), except in selected areas wherein riverine nitrogen load may be of equal importance. Our results
indicate the increase in seawater nitrate abundance was most likely due to deposition of pollutant nitrogen from
atmospheric sources. The increase in seawater nitrate abundance caused by atmospheric deposition and riverine
input has switched extensive parts of the study area from being nitrogen-limited to phosphorus-limited.

October 15, 14:50 (S1-8605)

Projecting future status and trends of commercial fish and fisheries under shifting
management strategies and climate change

Anne Hollowed

Alaska Fisheries Science Center, National Marine Fisheries Service, NOAA, 7600 Sand Point Way NE, Seattle, WA, 98115, USA
E-mail: anne.hollowed@noaa.gov

Recent reviews of the global status of commercial fish and fisheries reveal several factors that contribute to the
achievement of sustainable fisheries. These factors include leadership, social capital and incentives as well as a
commitment to the collection and assessment of high quality information on the fished populations. It is not clear
how the governance structures that contribute to sustainable fisheries will work under changing climate conditions.
In this paper current information on expected impacts of climate change on the Eastern Bering Sea and Barents
Sea marine ecosystems is synthesized to provide potential scenarios for future distribution and abundance of
commercially important fish stocks. These scenarios are used to project future bottlenecks that may emerge from
the current governance structures that evolved to manage sustainable fisheries. This synthesis demonstrates the
need to evaluate future harvest strategies within the context of multiple stressors.
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October 15, 15:10 (S1-8550)

Ecosystem reconstruction of the Japan/East Sea under recent climate change: Lowered
productivity vs enhanced efficiency

Yury [. Zuenko

Pacific Research Institute of Fisheries and Oceanography (TINRO-Center), 4 Shevchenko Alley, Vladivostok, 690950, Russia
E-mail: zuenko yury@hotmail.com

Ecosystem models and examples of the Japan/East Sea ecosystem show that recent decreases of annual primary
production resulting from winter warming and weakened convection do not inevitably cause a decrease of higher
trophic level productivity and biomass. In fact, the total biomass of zooplankton and biomass of many fish and
squid species became higher, supposedly because of less mortality, and species diversity became higher, too. So,
the ecosystem is changing in direction from a high-productive but low-effective subpolar ecosystem to a low-
productive but high-effective subtropical ecosystem. Possible ecosystem response to changes of the timing of
phytoplankton blooms is discussed, as well.

October 15, 15:30 (S1-8456)

Impact of major climatic factors on biomass of the main commercial fishes in east China seas

Jilong Wang!, Jilong Li? and Wenbo Yang?

! Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Science, Harbin, 150070, PR China
2 Center of Resource and Ecology Environment research, Chinese Academy of Fishery Science, Beijing, 100141, PR China
E-mail: Wbyang@cafs.ac.cn

Recently, the impact of climate on marine fishes has gained more and more attention. But the study of the influence
of climate change is also in the primary stage. East China seas belong to continental shelf waters, which are made
up of the Bohai Sea, the Yellow Sea and the East China Sea. Climatic factors such as SST, winter and summer
monsoon, typhoon and runoff and others, impact the ocean current system which is in a dynamic state at all times.
We analyzed the correlation of major climatic factors (monsoon, typhoon, SST, runoff) with the residual and
the ratio of major commercial fishes in east China seas from 1956-1984. The results show that different climatic
factors have different impacts. Monsoon, typhoon and SST have a negative influence on pelagic fishes, but these
factors have a positive impact on demersal fishes (all the P-values of the correlation coefficients were below
0.05). Because of differences in depth, upper waters change more significantly than deeper waters. Pelagic fish
encounter the direct impacts of the dynamics of the environment and demersal fish encounter indirect impacts of
transformation of the food web from climate change. The range of the time lags which have continuity was from
0 to 5 year for several years.

October 15, 16:10 (S1-8629), Invited

Underwater visual census as a tool to monitor coastal ecosystems: Seasonal and
interannual fluctuations, effect of thermal discharge from power stations, and recovery
from the tsunami disaster

Reiji Masuda

Maizuru Fisheries Research Station, Kyoto University, Nagahama, Kyoto, 6250086, Japan. E-mail: reiji@kais.kyoto-u.ac.jp

Visual census using SCUBA is an inexpensive method to monitor shallow coastal ecosystems with minimal
invasive impact on the environment. I have conducted a twice-a-month underwater visual census in Maizuru,
Sea of Japan to record subtidal fish assemblages. Fish abundance and species richness showed consistent
seasonal fluctuations for the last ten years with a strict dependence on bottom water temperature. Species to
species analysis, however, revealed that the abundance of each species fluctuated substantially interannually. The
diversity of fishes is suggested to be a key factor to sustain the consistency of the fish assemblage. Visual censuses
of fish assemblages were also conducted in areas along thermal discharges, one from a coal-fired and another from
a nuclear power station, during the winter season (2004-2012). The fish assemblage along the thermal discharge
from the nuclear power station had a significantly higher number of warm-water fish species, yet they disappeared

12



PICES-2012

immediately after the total suspension of the power station in February 2012. Visual census was also applied to
monitor the recovery of fish assemblages after the tsunami disaster in Kesennuma, Miyagi Prefecture. In two
months after the tsunami, only a few juveniles of fish were found. Fish species and abundance increased along
with the recovery of the Sargassum bed; the average fish density increased ca. 20 times in one year from the first
observation. In conclusion, underwater visual census, although limited in depth, time and area, can be an efficient
tool to monitor environments and provide insights for the understanding of ecosystems.

October 15, 16:35 (S1-8660), Invited

The onset and development of green algal tide in the Yellow Sea

Xuelei Zhang, SL Fan, Y Li, S Fang, MZ Fu, W Zheng, RX Li, ZL Wang and MY Zhu

Center for Marine Ecology Research, First Institute of Oceanography, State Oceanic Administration, 6 Xianxialing Rd., Qingdao, 266061, PR China
E-mail: zhangxl@fio.org.cn

The emerging “green tide” formed by the filamentous green algae has repeatedly occurred in the Yellow Sea
since 2007. These green tides were massive and drawn serious concerns for their threats upon landing beaches
and aquaculture. Effective counter measures, however, lacks as the argument goes on about the green tides’ very
source. We have conducted studies to address this issue with field surveys, laboratory and field experiments,
and drifter tracking. The results indicated that the major causal species was Enteromorpha prolifera. In the mid-
spring when the season ended for raft culture of the red algae Porphyra, the mechanically detached and discarded
E. prolifera, one of the fouling algae of the Porphyra culture, apparently was favored in the new niche, became
dominant in the drifting algal mat in the sea surface, and developed into huge biomass of floating green algae, the
green tide. We suggest to collect and treat E. prolifera at the very site where the algae are discarded based on our
preliminary comparison of the eco-economical impacts of treatment at the onset Vs. at the arriving of the green tide.

October 15, 17:00 (S1-8621), Invited

Marine ecosystem responses to sporadic perturbation: Their processes, social impact and
possible solutions

Hiroaki Saito!, Takaomi Kaneko? and Mitsutaku Makino?

1 Tohoku National Fisheries Research Institute, FRA, Shinhama-cho, Shiogama, Miyagi, 985-0001, Japan
E-mail: hsaito@affrc.go.jp
2 National Research Institute of Fisheries Science, FRA, Kanazawa-Ku, Yokohama, Kanagawa, 236-8648, Japan

Biomass and composition of food-web components and their phenology in a marine ecosystem show year-to-year
variation. A part of the variation is a result of the ecosystem response to sporadic perturbation events such as
eddy intrusion, dust event, extra nutrient discharge after typhoon, etc. In many cases, the variation is almost reset
by physical processes such as winter mixing. Seasonal physical processes in marine ecosystems are significant
components of ecosystem resiliency to perturbation. The impact of perturbation to the ecosystem and society is
more serious when it changed biomass and/or components of long-lived organisms. For example, once corals
are breached by a week of hot days, it takes years to decades to recover the ecosystem productivity and also
tourism of the region. Winter-time wind field shift in the central North Pacific in mid 1980s induced fish-species
alternation off Japan, impacted the sardine-fishery related industry and regional economy of the landing port. If
such an ecosystem regime shift cycle is long enough, the industry and society are able to adapt to the pseudo-
fixed situation. But, the shift to the other state, often caused by sporadic perturbation, would induce more serious
damage than unstable ecosystem because of larger investment based on the expectation to stable ecosystem. It
is hard to predict the future sporadic perturbation, but further understanding on the change of marine ecosystem,
such as detailed processes of marine ecosystem response to each perturbation, critical slow down in prior to
the regime shift, finding precursor of perturbation event, etc., is essential to minimize the social impact of the
ecosystem change.
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October 15, 17:25 (S1-8511)

Is trans-Pacific atmospheric transport and deposition of persistent organic pollutants
(POPs) to the North Pacific Ocean significant?

Staci Massey Simonich

Department of Environmental and Molecular Toxicology and Department of Chemistry, Oregon State University, Corvallis, OR, 97331-7301, USA
E-mail: staci.simonich@oregonstate.edu

China is now the world’s largest emitter of some persistent organic pollutants (POPs), including polycyclic aromatic
hydrocarbons (PAHs) and some pesticides. In addition, modeling studies predict the outflow and deposition of
these POPs to surrounding Asian countries, as well as the North Pacific Ocean, and the trans-Pacific atmospheric
transport of PAHs and pesticides has been measured at remote sites in the Pacific Northwestern U.S. Although it
is likely a significant sink for these persistent, bioaccumulative and toxic pollutants, few studies have investigated
the atmospheric deposition and flux of POPs to the North Pacific Ocean. This talk will summarize the state of the
science on POP deposition to the North Pacific Ocean, estimate the significance of this deposition through mass
balance calculations and identify future research needs.

October 15, 17:45 (S1-8502)

Sensing marine life and livelihoods at the seashore — An integrated monitoring network
and data portal for the Wadden Sea, a coastal UNESCO World Heritage site

Catharina J.M. Philippart', Martin J. Baptist?, Taco de Bruin®, Bruno J. Ens*, Lucien Hanssen®, Folkert de Jong®
and Frans J. Sijtsma’

! Department of Marine Ecology, Royal Netherlands Institute for Sea Research, P.O. Box 59, 1790 AB Den Burg, The Netherlands

E-mail: katja.philippart@nioz.nl

IMARES Wageningen UR, P.O. Box 167, 1790 AD Den Burg, The Netherlands

Data Management Group, Royal Netherlands Institute for Sea Research, P.O. Box 59, 1790 AB Den Burg, The Netherlands

Coastal Ecology Team, SOVON Dutch Centre for Field Ornithology, P.O. Box 59, NL 1790 AB Den Burg, The Netherlands

Department of Environmental Science, Faculty of Science, Radboud University, P.O. Box 9010, NL 6500 GL Nijmegen, The

Netherlands

6 Common Wadden Sea Secretariat, Virchowstrasse 1, D - 26382 Wilhelmshaven, Germany

7 Department of Economic Geography, Faculty of Spatial Sciences, University of Groningen, P.O. Box 800, NL 9700 AV Groningen,
The Netherlands
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Knowledge is key to the sustainable management of seas and oceans. This knowledge should be reliable, founded
on promptly accessible information and sufficiently broad to integrate ecological and socio-economic analyses.
Despite extensive efforts by a suite of organisations to gather this knowledge, it is often not possible to answer
overarching questions because not all data are accessible or comparable, essential parameters were not measured
and tools for the integration of knowledge are lacking. The ‘Wadden Sea Long-Term Ecosystem Research’
(WaLTER) project is setting up an integrated monitoring plan for the main environmental and socio-economic
issues relevant to the Wadden Sea, a coastal sea and UNESCO World Heritage site. The project started with
mapping the needs for knowledge by polling all major stakeholders. The questions resulting from this survey
are then converted to essential monitoring variables (EMVs) using conceptual ecological and socio-economical
models. Existing data from current monitoring are made accessible via a central data portal, using EU-SeaDataNet
technology, and analysed to assess the interactions between sampling effort and reliability of the results. Based
on this information, an integrated monitoring network for all relevant abiotic, biotic and socio-economic factors
will be designed in close interaction with all major stakeholders, improving the alignment between the existing
research and monitoring programmes, filling the gaps in the current monitoring network, and making the data
more readily accessible.
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October 15, 18:05 (S1-8544)

Comparison of the mollusk assemblage in Japan before vs. after the Great Tohoku
Earthquake

Takeo Kurihara', Kengo Suzuki', Gyo Itani’>, Masatsugu Iseda®, Tomoyuki Nakano®, Satomi Kamimura> Koji
Seike®, Takenori Sasaki’, Hideki Takami® and Susumu Chiba®

Seikai National Fisheries Research Institute, 1551-8 Taira-machi, Nagasaki, 851-2213, Japan. E-mail: takeo@affrc.go.jp
Faculty of Education, Kochi University, 2-5-1 Akebono, Kochi, 780-8520, Japan

Nishimuro Promotions Bureau of Wakayama Prefecture, 23—1 Asahigaoka, Tanabe, Wakayama, 646-8580, Japan

Seto Marine Biological Laboratory, Kyoto University, Shirahama, Nishimuro, Wakayama 649-2211, Japan

National Institute for Land and Infrastructure Management, 3-1-1 Nagase, Yokosuka City, Kanagawa Prefecture, 239-0826, Japan
Port and Airport Research Institute, 3-1-1 Nagase, Yokosuka, Kanagawa, 239-0826, Japan

The University Museum, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-0033, Japan

Tohoku National Fisheries Research Institute, Shiogama, Miyagi 985-0001, Japan

Department of Aquatic Bioscience, Tokyo University of Agriculture, Yasaka 198, Abashiri, Hokkaido, 099-2493, Japan
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The 2011 Tohoku Earthquake triggered a tsunami and subsidence, which especially damaged the Tohoku region in
Japan. To investigate the impact on marine organisms, we compared the Pacific intertidal malacofauna before vs.
after the quake. We compared density data averaged across 7 quadrat surveys during 1978 to 2006 to density data
in 1 survey in 2012. All data were collected on 19 rocky shores (3 in Tohoku region + 2 in the northern region + 14
in the southern region). Analyses of 183 species (11 Polyplacophora + 130 Gastropoda + 42 Bivalvia) revealed the
following patterns. I) Vertical range averaged across all individuals in each class: Polyplacophora and Gastropoda
descended after the quake in Tohoku (median: -2.1 and -0.9 cm, respectively) less greatly than in other regions (-3.0
and -4.5 cm, respectively). Whereas Bivalvia markedly descended in Tohoku (-21.9 cm) compared to other regions
(-6.7 cm). IT) Density summed across species in each class: Polyplacophora slightly increased (median: +3.8 m?) and
Gastropoda somewhat decreased (-0.8 m™) after the quake in Tohoku compared to other regions (Polyplacophora:
-0.8, Gastropoda: +145.9). In contrast, Bivalvia remarkably decreased in Tohoku (-441.8 m?) compared to other
regions (-58.2 m?). III) Species composition dissimilarity before vs. after the quake: Czekanowski dissimilarity
coefficient was greater in Tohoku (median: 0.79) than in other regions (0.67). These data suggest that the subsidence
lowered (1) the vertical range of immobile Bivalvia and thus (II) the density in the intertidal zone, which translated
into (I1I) considerable species composition change biased toward Polyplacophora and Gastropoda in Tohoku region.

October 14 (FUTURE-8657)
Will be presented at the joint meeting of FUTURE Advisory Panels

The many faces of the sea: Planning and implementing marine ecosystem science in a
changing world

Francis K. Wiese, Carrie A. Eischens, Cynthia L. Suchman, Thomas I. Van Pelt, Danielle M.S. Dickson and Nora
L. Deans

North Pacific Research Board, 1007 W 3 Ave, Suite 100, Anchorage, AK, 99501, USA. E-mail: francis.wiese@nprb.org

Scientists, managers and policy-makers have long recognized the need for ecosystem science, yet defining and
implementing it is not a straightforward endeavor. Large, interdisciplinary programs have become critical tools
for tackling complex ecosystem questions, such as those linked to changing oceanic conditions, loss of sea-
ice, changes in subsistence use of ocean resources and ecosystem-based management. Over the last five years,
the North Pacific Research Board (http://www.nprb.org) has planned and successfully implemented two large
integrated ecosystem research programs — one in the Bering Sea and one in the Gulf of Alaska. These integrated
efforts involve more than one hundred principal investigators from more than 30 institutions, and include most
major marine science disciplines (climate, physical and chemical oceanography; plankton; fishes; seabirds; marine
mammals; humans; traditional knowledge and economics; and ecosystem modeling). From these programs, others
may gain insights into the intricacies of integrated ecosystem studies, and their unique partnerships and program
structures, the development and evaluation of fieldwork-informed ecosystem models, and their applications to
management. The oceans are changing in complex, non-linear ways and it is imperative that scientists, managers,
stakeholders, policy-makers and the public work together to understand these changes. We will review different
strategies for implementing and managing applied ecosystem science research as one contribution towards the
sustainable use of our oceans.
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S1 Session Poster Presentations

S1-1

Effects of pink salmon (Oncorhynchus gorbuscha) stock abundance on the growth of
sockeye salmon (Oncorynchus nerka) from Kamchatka River in the ocean

Victor F. Bugaev

Kamchatka Research Institute of Fisheries and Oceanography (KamchatNIRO) , 18 Naberezhnaya Str., Petropavlovsk-Kamchatsky,
Kamchatsky Kray, 683000, Russia. E-mail: bugaev.v.f@kamniro.ru

Pink salmon stock abundance from West and East Kamchatka affects the growth of sockeye salmon from
Kamchatka and Bristol Bay. Ocean growth of sockeye salmon has been analyzed on scale structures of 2.3 age
individuals from the “A” stock and 1.3 age individuals from the “E” group, the most abundant in the Kamchatka
River system. The “A” stock spawns in the basin of Azabachye Lake, while the “E” group spawns in the lower
and middle reaches of the Kamchatka River and under-yearlings emigrate into Azabachye Lake to over-winter.
Reliable correlations between pink salmon abundance and sockeye salmon growth have been revealed based on
data for the 1985-2010 but no correlations have been revealed using the total temporal data. We demonstrate
variations in scale radii, computed using body size and annual increments of Kamchatka River sockeye salmon
(“A” stock and “E” group) for the second year of growth in the ocean (when variations are maximal compared
other years) depending on the abundance of East Kamchatka pink salmon. The demonstration shows a wave-
like behavior in correlations, when in particular periods of increasing pink salmon abundance the relationship is
positive, negative and positive again (in some cases). Such behavior provides evidence to support the assertion
of different (in their signs) competitive interactions between these species and other species of Pacific salmon,
predetermined by complex influences of existing predictors in some periods of fluctuating abundance of pink
salmon at sea.

S1-2

NOWPAP Medium-term Strategy to address marine and coastal environment issues in
the Northwest Pacific Ocean

Sangjin Lee

Regional Coordinating Unit, Northwest Pacific Action Plan (NOWPAP) of UNEP, 152-1 Haean-ro, Gijang-eup, Gijang-gun, Busan, 619-705,
R Korea. E-mail: sangjin.lee@nowpap.org

The Action Plan for the Protection, Management and Development of the Marine and Coastal Environment of
the Northwest Pacific Region (NOWPAP) was adopted in September 1994 as part of the UNEP Regional Seas
Programme. Four member states of NOWPARP are the People’s Republic of China, Japan, the Republic of Korea
and the Russian Federation. To fulfill the goal, the 2012-2017 NOWPAP Medium-term Strategy (MTS) was
developed in line with UNEP MTS and approved at the 16" NOWPAP Intergovernmental Meeting in 2011.
In the poster, details of NOWPAP 2012-2017 MTS are described under five themes: 1) Integrated coastal and
river basin management; 2) Regular assessments of the state of the marine environment; 3) Pollution prevention
and reduction, including harmful substances, hazardous waste and marine litter; 4) biodiversity conservation
(including invasive alien species); and 5) climate change.
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S1-3

Size-age structure of Japanese scallop (Mizuhopecten yessoensis) from Alexandrovsky Bay,
Japan Sea in 2009-2011

Yulia S. Chernyshova and Tatyana Shpakova

Sakhalin Research Institute of Fisheries and Oceanography, 196 Komsomolskaya, Yuzhno-Sakhalinsk, 693023, Russia
E-mail: bezrukova81@mail.ru

Japanese scallop is one of the most important commercial species of hydrobionts. They are located along the
northern boundary of the Japan Sea (52°02' N) in Alexandrovsky Bay. This region is not developed by the fishery,
so scallop are less studied there. Diving collections of Japanese scallop obtained from Alexandrovsky Bay during
the 2009—2011 summer seasons were used to estimate size-age composition.

The majority (55.5%) of catches in 2009 were age 5-6 years with shell heights from 130 to 150 mm. In 2010, the
majority (69.8%) were age 5-7 years with shell heighst from 130 to 150 mm . In 2011, the 6-8 year-old species
with shell heights of 140-160 mm made up the majority (76.4%) of the catch . The relative abundance of juveniles
in catches was very small during these three years (1.5 to 3%). The interannual changes in size and age structure
of Japanese scallop in Alexandrovsky Bay were similar.

Thus, in Alexandrovsky Bay during 2009-2011 there has been an increase in mean size and age of Japanese
scallop that, perhaps, is related to the inequality of recruitment and the instability of colonies in this region.

S1-4

Assessment of petroleum hydrocarbons and heavy metals in estuarine areas of the rivers
of Peter the Great Bay (Japan/East Sea)

Anna S. Vazhova, Denis P. Kiku, Andrey P. Chernyaev and Lidiya T. Kovekovdova

Pacific Research Institute of Fisheries and Oceanography (TINRO-Center), 4 Shevchenko Alley, Vladivostok, Primorsky Kray, 690091, Russia
E-mail: free flyer@mail.ru

The consequences of anthropogenic activities of appear in estuarine ecosystems of rivers. Water highly contaminated
with various chemical compounds, including heavy metals (HM), pesticides and petroleum hydrocarbons (PH),
flows into these areas in river discharge. Mixing of marine and freshwater determines the distribution of elements
in terrigenous sediments. Compounds of metals and PH accumulate in the sediments of estuaries, where the
mixing zone of river and sea waters froms a “sedimentation trap”.

The content of PH and HM was determined in the sediments of the river basins of Peter the Great Bay in 2011.
Samples of sediments were taken in the river, estuarine and marine areas of the Razdolnaya, Gladkaya, Suhodol
and Artemovka Rivers. The highest content of PH (47.5-112.8mg/kg) was detected in the samples from the
estuaries, which confirms the effectiveness of capture of pollutants in the zone of geochemical barrier. High values
of PH (20.0-90.7mg/kg) were recorded in sediments from the river side. In samples from the offshore portion of
the studied areas PH varied within 4.2-25.1mg/kg. The contents of all heavy metals and metalloids (Cu, Zn, Fe,
Mn, Ni, Cr, Co, Pb, Cd, Se, As) in sediment samples by the estuaries of the Suhodol and Artemovka Rivers was
higher in comparison with other samples.

The results of correlation analysis (0.6-0.8) showed dependence of some HM and PH on the sampling zone
sampling, regardless of the ecological status of rivers.
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S1-5
Metals in bottom sediments of Peter the Great Bay (Japan/Est Sea)

Lidiya T. Kovekovdova and Denis P. Kiku

Pacific Research Institute of Fisheries and Oceanography (TINRO-Center), 4 Shevchenko Alley, Vladivostok, Primorsky Kray, 690950, Russia
E-mail: kovekovdova@mail.ru

In accordance with the assessment and forecast of the effects of pollution of the Far East seas, current levels of
elements (As, Cd, Co, Cr, Cu, Hg, Mn, Ni, Pb, Se, Zn) in bottom sediments of Peter the Great Bay were determined.
Measurement of the metal concentration was determinated with an atomic absorption spectrophotometer
“Shimadzu” 6800, with the flame and graphite furnace atomizer method of analysis.

River flow input played a major role in the distribution of terrigenous elements in the metals in bottom sediments
and in arsenic in bottom sediments as well. The maximum levels of accumulation were in the estuarine, heavily
silted areas, and there was a gradual decrease in concentrations in the open bay. Average concentrations of Cd, Cr,
Cu, Hg, Ni, Pb, Zn in the bottom sediments in 2011 do not differ from the period from 1982 -2002.

It has been observed that Cr, As, and Cu concentrations in Ussurisky Bay, and Hg concentrations in the open sea
are all within the range that can have negative effects on aquatic organisms. There are only a small number of
places with an elevated content of toxic metals in bottom sediments.

S1-6

Bioassessment of ecological conditions of rivers, estuaries and marine areas around
Vladivostok-city: Amurskiy and Ussuriiskiy Gulfs of the Sea of Japan

Anatoliy L. Drozdov'”, Galina V. Moyseychenko?, Konstantin A. Drozdov® and Tatyana S. Vshivkova*

A.V. Zhirmunsky Institute of Marine Biology FEB RAS, Vladivostok, 690059, Russia. E-mail: anatoliy0l@mail.ru
Pacific Scientific Research Fisheries Center, Vladivostok, 690091, Russia.

G.B. Elyakov Pacific Institute of bioorganic Chemistry FEB RAS, Vladivostok, 690022, Russia.

Institute of Biology and Soil Science FEB RAS, Vladivostok, 690022, Russia. E-mail: vshivkova@biosoil.ru

Far Eastern Federal University, Vladivostok, 690950, Russia
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The estimation of the ecological conditions of the rivers flowing into Amurskiy and Ussuriiskiy Gulfs of the Sea
of Japan, was done with the use of invertebrate bioindicators. Bioassessment of marine waters was based on a sea
urchin embryo biotest of sea water and bottom sediments in different areas of the Peter Great Bay of the Sea of
Japan.

The tests gave good results for drawing conclusions about the quality of rivers and streams, as well as the marine
environment. The suitability of this method for the estimation of the water quality of freshwater and marine
ecosystems was tested. The bioassessments showed areas of clean and polluted conditions and thus zones of
transformation of contaminated substances were revealed. The most polluted area was the Murav’inaya Bay of the
Ussuriiskiy Gulf and the estuary of Razdo’naya river of the Amurskiy Gulf. The cleanest waters were in the Narva
River, its estuary and the corresponding bay of the Amurskiy Gulf, into which the Narva river flows.

We concluded that bottom sediments were more toxic than the water column. In the estuary zone where river
flow is mixed with salt water from the open part of the bay there was chemical transformation of pollutants. The
toxicity was particularly high in this area.
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River runoff as a reason for the seasonal and interannual variability of coastal phytoplankton
blooms and hydrochemical characteristics in the northwestern part of the East/Japan Sea

Vladimir M. Shulkin', Tatyana Yu. Orlova?, O.G. Shevchenko? and Inna V. Stonik®

! Pacific Geographical Institute, FEB RAS, 7 Radio St., Vladivostok 690041, Russia. E-mail: shulkin@tig.dvo.ru
2 A.V. Zhirmunsky Institute of Marine Biology, FEB RAS, 17 Palchevskogo St., Vladivostok, 690059, Russia

Temporal variability of ecosystem characteristics could be a clue for understanding the factors controlling the
present situation and future trends in coastal sea areas. River runoff is one of the most important stressors of
the coastal ecosystem. This factor was studied in the Razdolnaya River and Amursky Bay, Sea of Japan. It was
shown that river runoff determines the seasonal variation of suspended matter, COD, silicates, Fe, Mn, Cu, Ni
and significantly affects the concentration of nitrates. Contrariwise advection of sea water is the main source of
phosphate and dissolved forms of Zn and Cd. The growth of phytoplankton in autumn-winter results in a gradual
decrease in the concentration of silicates and phosphates. In the spring and summer increase in phytoplankton
biomass continues to affect the variability of phosphates and nitrates, and compensates the influence of river
runoff. In addition, it is the level of phytoplankton biomass, rather than variations in river flow, that determines the
interannual variability of the concentration of nitrates and phosphates in coastal waters of the Amursky Bay: the
lower content of nutrients was observed at the enhanced level of phytoplankton biomass. The relationship between
river runoff variability and the time and intensity of phytoplankton blooms will be analyzed.

S1-8

Decrease of surface water nutrient concentration and nutrient flux from the sediment in
Harima-Nada, Eastern Seto Inland Sea, Japan

Kuninao Tada', Miho Kayama', Naoto Hirade'!, Hitomi Yamaguchi', Supaporn Yamaguchi', Kazuhiro Harada?,
Minoru Tanda?, Munehiro Fujiwara®, Kazuhiko Ichimi* and Tsuneo Honjo*

! Faculty of Agriculture, Kagawa University, Miki, Kagawa, 761-0795, Japan. E-mail: tada@ag.kagawa-u.ac.jp

2 Fisheries Technology Institute, Hyogo Prefectural Technology Center for Agriculture, Forestry and Fisheries, 22-2 Minami-Futami,
Akashi, Hyogo, 674-0097, Japan

8 Kagawa Prefectural Fisheries Experimental Station, Yashima-Higashi, Takamatsu, Kagawa, 761-0111, Japan

4 Seto Inland Sea Regional Research Center, Kagawa University, Takamatsu, Kagawa, 760-8521, Japan

From the 1960s onwards, when Japan achieved high economic growth, the Seto Inland Sea was heavily
eutrophicated due to serious water pollution by industrial effluent and urban wastewater. The result was a high
occurrences of red tides. Since the Law for Conservation of Environment of the Seto Inland Sea was enacted
in 1973, water quality has gradually improved. Since 1990, however, nutrient concentrations in seawater have
decreased considerably, which has raised a new problem. With the recent Dissolved Inorganic Nitrogen (DIN)
decrease, Nori (Porphyra) yield has declined. The fisheries yield of species such as sardine and short-neck clam
has also been affected negatively. We investigated the causes of the nutrient decrease by examining the nutrient
concentration of surface water in the eastern part of the Seto Inland Sea. We also surveyed the content of organic
matter in the surface sediments and nutrient upward fluxes from the sediments across the overlying water-sediment
interface. Our results showed that the organic content and the horizontal distributions in surface sediments were
similar to those of 30 years ago. On the other hand, the nutrient fluxes were quite low compared with fluxes
examined about 10 and 30 years ago in the same area. In this study, we suggest that the decrease of nutrient
upward flux is an important factor for the recent nutrient decrease in the surface seawater in the Seto Inland Sea.
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A system of biotic indices and impact — Response indicators of hydraulic activity on
marine bioresources

Alla A. Ogorodnikova
Pacific Scientific Research Fisheries Centre (TINRO), 4 Shevchenko Alley, Vladivostok, 690950, Russia. E-mail: ogorodnikova@tinro.ru

This paper describes a system of biotic indices (BI), presenting in the aggregated form the tie-in spot productivity
of hydraulic objects in Peter the Great Bay, integrating impact indicators (III), integrating response indicators
(IRI) — bioresources loss restoration. Indices were calculated by rationing and aggregating BI, characterizing zone
bioproductivity. III and IRI were applied to evaluate the impact of hydraulic activity on marine bioresources.
IIT are impact specific characteristics of hydraulic activity (kg / hectare). Integral indicators IRI are specific
characteristics of bioresources loss restoration and compensation in thousands ruble/ hectare and the amount
of fry hydrobionts (thousand specimen / hectare). Biotic indices in Peter the Great Bay ranged from 0.001 to
0.875. Correlation analysis was conducted between indicators and the complex index. Pearson correlation analysis
detected a significant correlation between III and BI at R = 0.85; for IRI' and BI at R = 0.84; for IRI> and BI at R
=0.89. Il and IRI in impacted zones were ten times lower than indices in productive areas. Indices and indicators
are prepared for environmental impact evaluation and nature conservation measures at the pre-project and design
phases.

S1-10

Current state of the scallop Mizuhopecten yessoensis (Jay, 1856) resources of the Sakhalin-
Kuril region (Okhotsk Sea)

Dmitry Galanin, Sergey Dubrovsky, Viktor Sergeenko, Tatyana Shpakova and Yulia S. Chernyshova

Laboratory of Costal Resources and Aquaculture, Sakhalin Scientific Reseach Institute of Fisheries and Oceanography, 196 Komsomolskaya
St., Yuzhno-Sakhalinsk, 693023, Russia. E-mail: dgalanin@sakhniro.ru

The maximum total biomass of natural scallop in the Sakhalin-Kuril region was observed in the 1960s. Then the
fishery was conducted by a scallop-drag everywhere. Annual catch was approximately 5000 t.

The analysis of diving research results of previous years and data in the literature has shown that borders of
distribution near Sakhalin island and southern Kuril islands were unchanged over the past 100 years. Some cycles
of change of biological characteristics of scallop in this time were noted. More often the scallop fishery was the
cause of these changes. The fishery almost did not exist during the last 5 years. The length-weight and age of
scallop in all regions is increasing. In South Kuril Strait (43°), Aniva Bay (46°) and Terpenya Bay (49°) in the
catch mollusk of 5-9 years, Aleksandrovsky bay (52°) - 8-13 years was be. The linear growth during the last 1-2
years in southern areas was greater than in northern areas. For the last 3 years, scallop of the northern population
from Terpenya Bay had the greatest annual gain. For the last 7 years scallop in the north continued to grow, and in
southern areas the growth was not observed.

During the last 10 years, population size and total biomass of scallop in the southern areas decreased by a factor
of 10. In northern areas growth of biomass only was observed.

On the northern border of the distribution a condition of inhabitancy of various populations of scallop essentially
influence its basic biological characteristics. The fishery is not always the primary defining factor a size of the
scallop population and total biomass of scallop in Sakhalin-Kuril region.
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Phytoremediation: Novel approach to remediate eutrophic coastal sediment using light-
emitting diodes (LEDs) and benthic microalgae (BMA)

Hyeong Kyu Kwon!, Han-Soeb Yang!, Seok Jin Oh!, Ju Chan Kang?and Chang Geun Choi?

! Department of Oceanography, Pukyong National University, 45 Yongso-ro, Nam-Gu, Busan, 608-737, R Korea

E-mail: sjoh1972@pknu.ac.kr
2 Department of Aquatic Life Medicine, Pukyong National University, 45 Yongso-ro, Nam-Gu, Busan, 608-737, R Korea
8 Department of Ecological Engineering, Pukyong National University, 45 Yongso-ro, Nam-Gu, Busan, 608-737, R Korea

In a semi-enclosed bay located in the South Sea of Korea, the input of pollutants from terrestrial sources frequently
causes environmental pollution problems such as eutrophication, harmful algal blooms and hypoxia. To improve
these problems, civil engineering methods such as dredging and aeration have been used. However, these methods
have led to secondary problems such as silt diffusion, prohibition of agricultural work, treatment of contaminated
dredged sediment, and high costs. Therefore, ideal restoration methods should be eco-friendly methods that can
effectuate a sufficient amount of self-purification of the natural environment and are less invasive than dredging.
Benthic microalgae (BMA) are important photosynthesis organisms in sediments of the coastal zone. However,
BMA in an enclosed bay remain suppressed due to the interrupted penetration of sediments by highly suspended
matter. Further, LEDs are used in diverse applications, because they consume low power, have a long operational
life, are eco-friendly, and can emit light of various single wavelengths. Recently, blue and red LEDs have
been used in the cultivation of land plants. However, the use of LEDs in the ocean, except as fishing lamps, is
extremely limited. To remediate eutrophic coastal sediments, we have developed a method using BMA and LEDs
in combination. This method involves the installation of LEDs, which does not facilitate the growth of harmful
algae, but encourages the growth of BMA. The photosynthetic performance of BMA in response to LEDs can be
an important key to eco-friendly sediment remediation. In the present study, a novel phytoremediation method
using BMA and LEDs is introduced.

S1-12

Effect of fresh water on species diversity of the genus Skeletonema (Bacillariophyceae) in
coastal and brackish waters

Machiko Yamada', Mayuko Otsubo!, Yuki Tsutsumi', Chiaki Mizota?, Kuninao Tada®and Paul J. Harrison*

1 International College of Arts and Sciences, Fukuoka Women’s University, Kasumigaoka, Higashi-ku, Fukuoka, 813-8529, Japan
E-mail: m-yamada@fwu.ac.jp

2 Graduate School of Hiroshima University, Higashihiroshima, Hirosima, 739-8528, Japan

3 Kagawa University, Kita-gun, Kagawa, 761-0795, Japan

4 University of British Columbia, Vancouver, BC, V6T 1Z3, Canada

Skeletonema costatum sensu lato (s.1.) is among the important primary producers in many marine ecosystems. A
recent identification method based on rDNA and fine morphological analyses, however, has led to a proposal to
partition S. costatum (s.1.) into eight species and the genus Skeletonema into 11 species. We used this identification
method to study the diversity of vegetative cells and their links with germinated benthic resting cells of Skeletonema
in several Japanese coastal and brackish water ecosystems in which S. costatum (s.1.) and Skeletonema subsalsum
had been reported to dominate the phytoplankton. We identified only S. costatum sensu stricto (s.s.) among all 21
vegetative strains isolated from three brackish water ecosystems in which salinities were less than 6.4: Toyama
Bay, tidal points of the Chikugo River, and a regulating pond in Isahaya Bay. We isolated seven vegetative
species, including S. japonicum and the S. marinoi-dohrnii complex, from three bays in which salinities ranged
from 18.0 to 32.7: Tokyo, Osaka, and Dokai Bays. Only 12 of the 569 strains from these three bays included
S. costatum (s.s.). All45 strains survived and germinated from sediments of the regulating pond of Isahaya Bay were
S. costatum (s.s.) as pelagic forms. We isolated germinated Skeletonema from sediments of three higher salinity
bays which yielded 315 strains of five species, among which only four strains were identified as S. costatum (s.s.).
These results reveal that among Skeletonema species, S. costatum (s.s.) is best adapted to low-salinity brackish
waters that are strongly impacted by river discharge.
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Wavelet decomposition of upwelling: Forcing and ecosystem response

Marisol Garcia-Reyes and William J. Sydeman

Farallon Institute for Advanced Ecosystem Research, www.faralloninstitute.org, Petaluma, CA, 94952 USA
E-mail: wsydeman@comcast.net

Variation in upwelling is usually quantified at the monthly, seasonal, or annual scale, but upwelling occurs in
nature at the synoptic scale of days. Moreover, it is through sequences of upwelling and wind-relaxation events,
the first bringing nutrients into the euphotic zone and the latter allowing nutrients to be consumed and passed to
higher trophic levels, that upwelling drives productivity of Eastern Boundary Current Systems. In this study, we
analyze changes wind forcing and ocean response at different time scales, but focusing on events, using wavelet
analyses to decompose 30 years of daily buoy data from northern California. We quantify the response of ocean,
including nutrient input, based on water temperature. Significant trends in upwelling-wind events are found from
April to June, with larger changes for strong events and no change for relaxation or downwelling events. SST
however, only showed trends at interannual/decadal scales. Non-linear patterns of response in the ecosystem,
including changes in Chl-a concentrations, krill, and possibly forage fish (anchovy, Engraulis mordax) indicate
the potential costs of upwelling intensification and warming in this region.

S1-14

Influence of climate change on the development of mollusks on marine farms (Possyet Bay,
Japan/East Sea)

Larissa A. Gayko

V.I. II’ichev Pacific Oceanological Institute (POI), FEB RAS, 43 Baltiyskaya St., Vladivostok 690041, Russia. E-mail: gayko@yandex.ru

Global climate warming influences the development of Japanese scallop Patinopecten (Mizuhopecten) yessoensis.
In this paper the short- and long-term ecological effects of hydrological parameters considered to influence
Japanese scallop are considered. All four periods in development of Japanese scallop were compared for the
periods 1970-1990 and 1999-2011. The duration itself was not changed but maximum and minimum durations
decreased. Average long-term productivity rose from 476-601 specimens/m? to 791 specimens/m?>.

S1-15

Technical directives for marine ecological capital assessment: Introduction and
application in China seas

Shang Chen and Tao Xia

Research Center for Marine Ecology, First Institute of Oceanography, State Oceanic Administration, 6 XianXiaLing Rd., LaoShan District,
Qingdao, 266061, PR China. E-mail: qdcs@163.com

The Marine Ecological Capital (MEC) concept is developed based on natural capital and ecosystem service
theories. MEC are marine ecological resources that provide benefits for human society. It consists of marine
living organisms and their habitat (the whole marine ecosystem). The value of MEC includes not only the value of
standing stocks of marine ecological resources but also the value of marine ecosystem services. Marine ecosystem
services are benefits humans obtain from marine ecosystems, which consist of four key services -- provisioning,
regulating, cultural and supporting services. In 2012, the State Oceanic Administration of China (SOA) published
its national standard “Technical Directives for Marine Ecological Capital Assessment” to guide the assessment of
marine ecological resources, ecosystem services, and ecological compensation fee at national, province and local
levels.

The assessed coastal waters cover 19.31*10*%km? in China Seas, which provided 1,034.18 billion CNY of ecosystem
services in 2008 and supported 1,740 billion CNY of marine industrial output. The average value per square km
of coastal waters was 5.57 million CNY of ecosystem services per year. In 2008, the Bohai Sea’s coastal waters
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provided 215.24 billion CNY of ecosystem services, the Yellow Sea’s coastal waters provided 328.86 billion
CNY, the East China Sea’s coastal waters provided 191.48 billion CNY, while the South China Sea’s coastal
waters provided 298.60 billion CNY.

The service value of China’s coastal ecosystems showed the following spatial patterns: (1) from onshore to
offshore, service value decreased gradually; and (2) high values resulted from maricultural and recreational areas.

S1-16

Content of polycyclic aromatic hydrocarbons (PAHs) in sediments of Amur Bay (Peter
the Great Bay, Japan/East Sea)

Anna S. Vazhova and Andrey P. Chernyaev

Pacific Research Institute of Fisheries and Oceanography (TINRO-Center), 4 Shevchenko Alley, Vladivostok, Primorsky Kray, 690091, Russia
E-mail: free_flyer@mail.ru

Polycyclic aromatic hydrocarbons (PAHs) in marine waters are conditioned by both natural and anthropogenic
factors. The ratio of fluoranthene + pyrene to phenanthrene + chrysene concentrations is used as the index of
technogenic PAHs; anthropogenic PAHs dominate if the index value is 1. The ratio of fluoranthene to fluoranthene
+ pyrene is used as the “pyrogenicity” index; the PAHs of pyrogenic origin prevail if the index value is 0.5.

Samples of bottom sediments were taken in Amur Bay (Peter the Great Bay, Japan/East Sea) in 2011. Total
concentrations of identified PAHs ranged from 6 to 600 ng/g dry weight in bottom sediments of Amur Bay. In
the eastern coastal area of the Bay concentrations were 3-4 times higher than in open areas. More than 60% of all
these PAHs in sediments were carcinogenic. Percentage of benzo(a)pyrene was insignificant and did not exceed
1% of the PAHs content (occurrence of benzo(a)pyrene was 85%). "Technogenic" PAHs prevailed in sediments
from the central and eastern parts of Amur Bay. Mass fraction of the "heavy" PAHs formed as a result of pyrolytic
processes was 48%.

Research of pollution of Amur Bay by common hydrocarbons of bottom sediments showed that coastal areas of
Vladivostok, experiencing the maximum human pressure, are the most polluted areas of the Bay.

S1-17

Changes in natural environment capacities due to climatic trends and possible migration
of manpower on the western shore of the North Pacific

Talgat R. Kilmatov
Far Eastern Federal University (FEFU), 27 Oktaybrskaya St., Vladivostok, 690950, Russia. E-mail: talgat k@mail.ru

The western shore of the North Pacific has a decreasing population density along its South-North axis. At the
same time, the northern extent has large reserves of natural and mineral resources. Presently, there is a tendency
to increase the capacity for habitation in the northern part and to decrease it in the southern part due to current
climatic factors. A mathematical model to optimization labor resources is developed and the total gross output
maximization for the region is determined. The production function takes into account the limited capacity of the
natural environment. Two optimization scenarios are developed, one that maximizes labor resources and the other
to maximize natural resources. The production function takes into account differences in labor productivity in
each region. Analytical estimates of possible migration between regions and possible variations owing to climatic
trends are considered.
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The Amur River estuary system

Tamara G. Ponomareva and Polina A. Sokolova

Far Eastern Federal University, 8 Sukhanova St., Vladivostok, 690000, Russia. E-mail: sokolpolly@gmail.com

The Amur River estuary system consists of a low stream 238 km long, part of the Amursky Liman and adjacent
areas of the Sea of Okhotsk and the Sea of Japan. Water runoff is one of the most important factors forming the
hydrological regime of the Amur River estuary. From 1975 to 1982 Amur River runoff was highly influenced by
human economic activities, in particular the construction of the Zeya Hydroelectric Power Station. The period of
damming controlled by the Zeya Reservoir (1983-2002) caused a slight reduction in maximum water discharge
(August-September period) and more significant increase in minimum depth within the estuary.

Water level fluctuations in the estuary are characterized by variability due to changing tides. High tide within the
near-shore zone comes two meters higher than pre-dam levels. The range of a tide wave advancing upriver during
flood periods reaches 200 km inland while during low water periods it can reach 300 km upstream.

Moving alluvium material in the Amur River estuary contains sand fractions having 0.05-2.00 mm granularity.
Due to stream speed reductions below critical speeds, moving alluvium fractions with definitive granularity
stop their movement. These speeds change from 0.32 m/s for alluvium with 0.05 mm granularity to 1.0 m/s for
alluvium with 2.0 mm granularity.

S1-19
Community macrobenthos response to engineering in Hangzhou Bay, China

Min-bo Lue and Yun-long Wang

Key and Open Laboratory of Marine and Estuarine Fisheries Resources and Ecology, Ministry of Agriculture, East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, 300 Jungong Rd., Shanghai 200090, PR China. E-mail: minbl@163.com

The Hangzhou Bay ecosystem supports various fish, shrimp, and crab species and includes the famous Zhoushan
Fishing Ground. In recent years, a series of ocean engineering projects started in Hangzhou Bay and were put
into use. Benthos has direct or the indirect ecosystem relationships with Hangzhou Bay, including impacts
on most physical and chemical processes. From 2001 to 2011, an oceanographic comprehensive survey of 20
sampling sites was carried out in waters around the area of Yangshan Islands in Hangzhou Bay (30°32'~30°50'N,
121°53'~122°17'E) during the February, May and August, representing winter, spring and autumn seasons
respectively. Communities had obvious responses to these ocean engineering projects.
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S 2 MEQ Topic Session
Range extension, toxicity and phylogeny of epiphytic dinoflagellates

Co-Convenors: William Cochlan (USA) and Satoshi Nagai (Japan)

Invited Speakers:

Masao Adachi (Kochi University, Japan)

Teina Rongo (Florida Institute of Technology, USA)

Patricia Tester (National Ocean Service, NOAA, USA)

Takeshi Yasumoto (National Research Institute of Fisheries Science, Japan)

Ciguatera fish poisoning is a growing food-borne illness that is common in tropical waters, where poisoning
numbers are poorly known but estimated to range from 50,000 to 500,000 cases per year. The incidence of ciguatera
is on the rise, and appears to correspond to disturbances in the environment such as nutrients released into coastal
waters, land-use changes, or warmer coastal waters. Indeed, the flagellates, Gambierdiscus and Ostreopsis, that can
produce ciguatoxin- or palytoxin-like compounds, appear to be spreading to more temperate latitudes, including
the waters of PICES member countries. To gain better insight to this new issue, we invite papers addressing benthic
dinoflagellate taxonomy, evidence for range extension, descriptions of standardized sampling programs; assays for
assessing toxicity, and sentinel products to alert public health officials to ciguatera risk. The goal of the session is
to formulate a better understanding of environmental conditions fostering the prevalence of ciguatoxin-producing
organisms in new geographical regions.

Thursday, October 18 (9:00-12:50)
09:00 Introduction by Convenors

09:05 Takeshi Yasumoto
Toxins and other bioactive compounds produced by epiphytic dinoflagellates (S2-8498), Invited

09:35 Masao Adachi, Takamichi Yoshimatsu, Haruka Iwamoto, Tomohiro Nishimura and
Haruo Yamaguchi
Effect of temperature change on the dominant species of Gambierdiscus in Japan - From a
non-toxic species to a toxic species? (S2-8372), Invited

09:55 Takuo Omura and Yasuwo Fukuyo
Gambierdiscus in the mainland of Japan (S2-8695)
10:15 Charles G. Trick and Danielle Beausoleil
HABs and Ciguatera Fish Poisoning: Emerging methodological perspectives (S2-8824)
10:35 Coffee/Tea Break
11:00 Teina Rongo and Robert van Woesik

Ciguatera poisoning and climate oscillations in Rarotonga, southern Cook Islands
(S2-8330), Invited

11:30 Marina S. Selina, Tatiana V. Morozova, Nellya G. Litvinova and Tatyana Yu. Orlova
Toxic epiphytic dinoflagellates in Peter the Great Bay, Sea of Japan, Russia (S2-8386)
11:50 Changkyu Lee, Taegyu Park and Youngtae Park
Geographic distribution of benthic dinoflagellates along Korean coasts (S2-8827)
12:10 Patricia A. Tester and R. Wayne Litaker
Accidental taxonomists and the resurgence of Gambierdiscus research (S2-8826), Invited
12:40 Comments and Discussion
12:50 Session Ends
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Seung Ho Baek
Occurrence of epiphytic dinoflagellate Gambierdiscus spp. in the uninhabited Baekdo Islands
and Seopsom Island in the vicinity of Seogwipo, Jeju Province, Korea
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S2 Session Oral Presentations

October 18, 09:05 (S2-8498), Invited

Toxins and other bioactive compounds produced by epiphytic dinoflagellates

Takeshi Yasumoto

National Research Institute of Fisheries Science, 2-12-4 Fukuura, Kanazawa, Yokohama, 236-8648, Japan. E-mail: yasumotot@affrc.go.jp

Among epiphytic/benthic dinoflagellates, those belonging to the genera Gambierdiscus, Ostreopsis, and
Prorocentrum are the representative flagellates known to produce toxins that pose a serious health risk to humans.
The typical example is ciguatera fish poisoning (CFP) in which the causative toxins produced by G. toxicus
accumulate in fish through the food chain. Despite the global occurrence of Gambierdiscus spp. and widespread
incidents of CFP, only a few strains from the South Pacific region have been confirmed to produce causative toxins
named ciguatoxins. The extremely rare occurrence of these toxic strains versus the vast numbers of nontoxic
strains tested poses quite an intriguing question. The toxin profiles of fish vary regionally and species specifically.
Obviously, toxins undergo metabolic oxidation in fish. Based on the toxin profile in fish, G. toxicus from Okinawa
and Amami differ distinctly from G. toxicus found in Miyazaki. Besides ciguatoxins, Gambierdiscus spp. produce
gambierol, gambieric acids, and maitotoxin; a group of toxins termed ladder-shaped toxins after their contiguous
cyclic ether structure. The structural diversity of toxins produced by Ostreopsis spp. and Prorocentrum lima will
be also discussed.

October 18, 09:35 (S2-8372), Invited

Effect of temperature change on the dominant species of Gambierdiscus in Japan - From
a non-toxic species to a toxic species?

Masao Adachi!, Takamichi Yoshimatsu!, Haruka Iwamoto', Tomohiro Nishimura'? and Haruo Yamaguchi!

1 Kochi University, Monobe Otsu-200, Nankoku, 783-8502, Kochi, Japan. E-mail: madachi@kochi-u.ac.jp
2 The United Graduate School of Agricultural Sciences, Ehime University, 3-5-7 Tarumi, Matsuyama, 790-8566, Ehime, Japan

Sporadic but regular occurrences of ciguatera fish poisoning (CFP) are reported in the subtropical area (relatively
‘high” temperature environment) of Japan, whereas CFP is rare in the temperate area, such as the main island
of Japan (‘moderate’ temperature environment). Our previous study on phylogeography and mouse toxicity of
the genus Gambierdiscus from Japan clarified that the toxic Gambierdiscus sp. type 1 and the non-toxic type 2
were predominant among assemblages of Gambierdiscus spp. in the subtropical area and the temperate area,
respectively, which suggests that Gambierdiscus sp. type 1 is a main agent of CFP in the subtropical area of
Japan. The present study examined the effects of temperature on growth of the two types of Gambierdiscus.
The results showed that the type 1 and the type 2 are adapted to the high temperature condition and the moderate
temperature condition, respectively. Taking into account their growth characteristics, distribution, and the sea
surface temperature of the areas in which they are distributed, sea surface temperature may play a key role in their
distribution. We conclude that sea temperature increase resulting from global warming could play a crucial role
in changing a dominant species from a non-toxic species to a toxic species in the main island of Japan.
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October 18, 09:55 (S2-8695)

Gambierdiscus in the mainland of Japan

Takuo Omura' and Yasuwo Fukuyo?

1 Laboratory of Aquatic Science Consultant Co., LTD., Meishin Bldg., Kamiikedai, 1-14-1 Ota-ku, Tokyo, 145-0064, Japan
E-mail: omura@lasc.co.jp
2 Asian Natural Environmental Science Center, University of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo, 113-8657, Japan

Geographical distribution of benthic dinoflagellates, especially those responsible for ciguatera fish poisoning
(CFP), Gambierdiscus spp., and those associated with them, (e.g., Ostreopsis), appear to be expanding in the
western Pacific. In Japan, for example, CFP has been endemic for a long time in Okinawa, the most southern
islands having a tropical climate. However, in recent years several food poisoning cases, suspected as CFP, have
occurred after eating Spotted knifejaw caught by surf fishing at several cities facing the Pacific Ocean in the
temperate area of Japan. In order to clarify the mechanisms of this apparent distribution shift, a comparison of
the growth-physiological and genetic characteristics among clonal culture strains from various areas is necessary,
together with an evaluation of morphological taxonomic criteria conventionally used.

Field observation studies of the distribution of Gambierdiscus toxicus, the causative organism of CFP, were
conducted in the Pacific coast region in Japan (Ishigaki Island, Wakayama Prefecture, Shizuoka Prefecture, Chiba
Prefecture and Hachijo Island). G. toxicus was observed at all the research areas, although cell numbers were
not high and relatively rare. It was determined that the distribution of this species is not limited to tropical
and subtropical regions, but also occurs in temperate regions. Culture strains were established from Wakayama
Prefecture and Hachijo Island for comparison of their growth-physiological characteristics. The strain from
Wakayama could survive for one month or more at a low temperature (15°C), whereas a culture strain from Tahiti
could not survive at this temperature demonstrating that this species has several ecotypes.

October 18, 10:15 (S2-8824)

HABs and Ciguatera Fish Poisoning: Emerging methodological perspectives

Charles G. Trick' and Danielle Beausoleil®

! Department of Biology, Western University, London, ON, N6A 5B7, Canada. E-mail: trick@uwo.ca
2 Department of Pathology, Western University, London, ON, N6A 5B7, Canada

Recently, more attention is being paid to the increasing global burden of ciguatera fish poisoning (CFP) in order
to develop appropriate strategies for intervention, especially in endemic areas such as the South Pacific Islands.
In this presentation we provide a comprehensive review of the studies and literature regarding the nature of CFP
such as occurrence rates, hospital records, treatment, diagnosis, toxicology analyses and climate considerations.
General conclusions have been made: much of the previous research on CFP has been characterized by
inequalities and/or linear patterns of methodological and experimental design, and has been limited to concepts
of strategy that are mainly scientific in nature. Previous studies have failed to address the relationships between
HABs, CFP and social ecology. Failure to acknowledge these important relationships and aspects has led to
continuous unsuccessful attempts to eradicate and/or alleviate CFP within endemic regions, and on a global
scale. This presentation also reviews various issues within the South Pacific regions that ultimately affect the
transmission of CFP including an array of environmental considerations, political and governmental dilemmas,
fishery development, foreign dependencies, local social ecology and culture. Through careful consideration and
empirical evidence it is suggested and promised that the use of emerging trans-disciplinary methodologies such
as Ecosystem Health Perspectives will broaden the framework of CFP research, and provide the best and most
appropriate platform for further investigation on disease occurrence and sustainable restorative solutions for CFP
in the South Pacific regions and worldwide.
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October 18, 11:00 (S2-8330), Invited

Ciguatera poisoning and climate oscillations in Rarotonga, southern Cook Islands

Teina Rongo and Robert van Woesik

Florida Institute of Technology, 150 W. University Blvd., Melbourne, FL, 32901, USA. E-mail: eturere@yahoo.com

Ciguatera fish poisoning is a critical public-health issue among Pacific Island nations. Accurately predicting
outbreaks has become a priority, particularly in Rarotonga in the southern Cook Islands, which has reported the
highest global incidence of ciguatera poisoning in the last 20 years. However, since 2006 cases of ciguatera
poisoning have declined, and in 2011 ciguatera cases were the lowest in nearly 20 years. Here we examined
(1) the frequency of disturbances and its influence on ciguatera-poisoning events, and (2) whether there were any
links between cases of ciguatera poisoning and climate cycles, in particular the El Nifio and the Pacific Decadal
Oscillation. We found that ciguatera-poisoning events in the southern Cook Islands were linked to the positive
phase of the Pacific Decadal Oscillation, a phase that is also accompanied by a high frequency of El Nifio events
and cyclones. We show that ciguatera poisoning is positively related with the overpass of cyclones. The recent
decline in the incidence of ciguatera poisoning in Rarotonga, and the continued decline through 2011, coincided
with the recent shift of the Pacific Decadal Oscillation into a negative phase, where El Nifio events and cyclone
frequency is low. We therefore predict that ciguatera poisoning will continue to decline in Rarotonga over the next
decade, during this negative phase of the Pacific Decadal Oscillation.

October 18, 11:30 (S2-8386)

Toxic epiphytic dinoflagellates in Peter the Great Bay, Sea of Japan, Russia

Marina S. Selina, Tatiana V. Morozova, Nellya G. Litvinova and Tatyana Yu. Orlova

A.V. Zhirmunsky Institute of Marine Biology, FEB RAS, 17 Palchevskogo St., Vladivostok, Primorsky Kray, 690059, Russia

E-mail: marinaselina2012@yandex.ru

Studies of epiphytic dinoflagellates on macroalgae in Russian coastal waters of the Sea of Japan in 2008-2011
revealed thirteen species. Their maximum species richness and abundance were observed in late summer and
early autumn. Five of the species are known as toxic: Ostreopsis cf. siamensis, O. cf. ovata, Prorocentrum lima,
Amphidinium operculatum, and A. carterae. Ostreopsis spp. predominated and were most widely distributed.
They were recorded from August until October, and reached their highest abundance in September (maximum
density = 330,000 cells g' DW). Additionally, Ostreopsis spp. showed some regularity in their emergence and
distribution over Peter the Great Bay. The maximum warming of water in summer, followed by the emergence
of Ostreopsis spp. cells on macrophytes, apparently becomes a stimulatory factor for cysts of these species to
germinate. In Peter the Great Bay, their proliferation was reported only on macrophytes, regardless of the class
of host macrophytes. Densities of the epiphytic dinoflagellates were very low in the water column and sediments.
Only the type of thallus (divided/laminar) was of substantial importance. The hydrodynamic regime of the studied
area played a decisive role in distribution of Ostreopsis spp. Thus, slightly shaken sites in Peter the Great Bay
were the most favorable for proliferation. The total abundance of P. lima, A. operculatum and A. carterae did not
exceed 3,500 cells g' DW. Due to the lack of monitoring of epiphytic dinoflagellates in the area, it is still unclear
if these species were invasive or whether they had inhabited this area previously.
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October 18, 11:50 (S2-8827)

Geographic distribution of benthic dinoflagellates along Korean coasts

Changkyu Lee, Taegyu Park and Youngtae Park

Southeast Sea Fisheries Research Institute/National Fisheries Research and Development Institute, Sanyangilju-ro, Tongyeong-si,
Gyeongnam, 650-943, R Korea. E-mail: changkl@nfrdi.go.kr

The benthic dinoflagellate Gambierdiscus spp. is the primary causative agent of ciguatera fish poisoning in
tropical and subtropical areas. However, the geographic distribution of benthic dinoflagellates along the Korean
coastline is poorly understood. The population densities of benthic dinoflagellates were investigated along the
southern coast of Korea, including Jeju Island from June to September during 2011 and 2012. Gambierdiscus sp.,
Ostreopsis sp., Coolia sp., Prorocentrum lima and other unknown benthic dinoflagellates were found.
Gambierdiscus sp. was detected from thirty-two samples (42.6%) out of seventy-five samples at densities of
0.038-2.912 cells g! macroalgae along the Jeju Island coast during 2011. Ostreopsis sp. was the most dominant
benthic dinoflagellate, and its abundance ranged from 0.07 to 6.07 cells g of macroalgae. Vertical distributions
from 0 to 15 m depth were also surveyed at 3 m intervals in the coastal waters off Jeju Island. Most benthic
dinoflagellates were distributed within the 6 m depth zone. This result indicates that Gambierdiscus sp. is widely
distributed along the Jeju Island coastline, and suggests potential ciguatera fish poisoning in Korean waters.
Morphological and molecular genetic characterization of these benthic dinoflagellates is currently in progress.

October 18, 12:10 (S2-8826), Invited

Accidental taxonomists and the resurgence of Gambierdiscus research

Patricia A. Tester and R. Wayne Litaker

Center for Coastal Fisheries and Habitat Research, National Centers for Coastal Ocean Science, National Ocean Service, 101 Pivers Island,
Beaufort, NC, 28516, USA. E-mail: pat.tester@noaa.gov

Gambierdiscus is the dinoflagellate genus identified most closely with the production of ciguatoxins and the
symptoms of ciguatera fish poisoning (CFP). While CFP has not had the attention or visibility of other HAB
related illnesses, it claims more victims than all other HAB caused illnesses combined. Unfortunately, both tools
and strategies for routine monitoring for CFP or Gambierdiscus abundance have not been developed in endemic
areas. In part, this is because both the cells and ciguatoxins are difficult to detect and quantify. Also, it is generally
believed there is little or nothing that can be done to relieve the symptoms of CFP, so it is grossly underreported
even in areas where there are mandatory reporting requirements. In 2001, a small proposal was submitted to the
Smithsonian Institution to develop polymerase chain reaction (PCR) assays for Gambierdiscus species as a first
step toward monitoring capabilities. Thus, started a naive but very interesting and productive journey wherein
we became “accidental taxonomists” setting the stage for the revitalization of Gambierdiscus. Our first detour
on the way to developing monitoring tools was the revision of the genus and the description of four new species.
Along the way, isolation and culture techniques were greatly improved and the characterization of species-specific
physiological requirements have enabled habitat mapping. Validation of these habitat maps has been supported by
the ability to detect and quantify Gambierdiscus by recently developed qPCR assays. Late breaking information on
new species, range extensions and species-specific toxicities are posted on the website: http://gambierdiscuswiki.
wikispaces.com/.
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S2 Session Poster Presentation

S2-1

Occurrence of epiphytic dinoflagellate Gambierdiscus spp. in the uninhabited Baekdo
Islands and Seopsom Island in the vicinity of Seogwipo, Jeju Province, Korea

Seung Ho Baek

Korea Institute of Ocean Science and Technology (KIOST)/ South Sea Branch, Geoje, 656-830, R Korea. E-mail: baeksh@kordi.re.kr

Gambierdiscus toxicus, Adachi et. Fukuyo, is a epiphytic ciguatoxin-producing armored dinoflagellate, often
attached to macroalgae. This organism is the primary causative agent of ciguatera fish poisoning which occurs
in tropical and subtropical regions. However, regardless of the fact that populations of Gambierdiscus spp. have
expanded from sub-tropic and tropic areas to temperate areas, the monitoring of Gambierdiscus spp. is lacking
in the coastal waters of Korean temperate regions. This study was performed at the uninhabited Baekdo Islands
off the southern coast of Korea, and at Seopsom Island in the vicinity of Seogwipo, Jeju Province during April
and May, 2011. Cell densities of Gambierdiscus spp. attached to macroalgae at Baekdo and Jeju Islands ranged
from zero to 56.4 cells g!'. Maximum densities were recorded on the brown alga Cladophora japonica off Jeju
Island. In particular, the cell densities of Gambierdiscus spp. were influenced by the substrate characteristics of the
macroalgae. The continuous monitoring of toxic benthic dinoflagellate is necessary to predict and prevent future
ciguatera poisoning in Korean coastal waters.
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POC Topic Session
S Challenges in understanding Northern Hemisphere ocean climate
variability and change

Co-Sponsored by CLIVAR and ICES

Co-Convenors: Jurgen Alheit (ICES/Germany), Emanuele Di Lorenzo (PICES/USA), Michael Foreman (PICES/
Canada), Shoshiro Minobe (PICES/Japan), Hiroaki Saito (PICES/Japan) and Toshio Suga (CLIVAR/Japan)

Invited Speakers:

Kenneth Drinkwater (Institute of Marine Research, Norway)

Young-Oh Kwon (Woods Hole Oceanographic Institution, USA)

Nathan Mantua (University of Washington, USA)

Yoshi N. Sasaki (Hokkaido University, Japan)

Akinori Takasuka (National Research Institute of Fisheries Science, FRA, Japan)

Physical climate variability and change exert substantial impacts on marine ecosystems, particularly on longer
timescales because of the longer ocean memory compared with the atmosphere, and the cumulative effects on
marine ecosystems. On a centennial scale, climate changes due to anthropogenic forcings may dominate over
natural variability, but variations on decadal or shorter timescales may be mainly due to natural climate variability.
Furthermore, natural climate variability can be modified via climate changes. Therefore, a correct understanding
of the mechanisms underlying climate variability and change should be the basis for understanding and predicting
future conditions of the North Pacific and North Atlantic. For the North Pacific there is no widely accepted
consensus on the mechanisms governing decadal-to-multidecadal climate variability, and this mainly reflects the
uncertainty of how, or even whether, the mid-latitude ocean influences the atmosphere. Some linkages between
processes, such as oceanic memory due to Rossby wave propagation, are generally accepted, and predictability
associated with these processes may also be important for understanding marine ecosystem impacts. It is also
unclear if teleconnection dynamics between the North Pacific, North Atlantic and the Arctic exert an important
control on the ocean’s decadal climate state. This session brings together researchers of marine ecosystems,
physical oceanography and climate to share ideas about what physical parameters and processes are important in
understanding and predicting the response of specific marine ecosystems to climate forcing. Through collaboration
among PICES, CLIVAR and ICES, this session invites contributions exploring important developments in the
research field of the North Pacific climate variability and change, including physical environmental variations and
their predictability, teleconnection dynamics between oceanic basins, such as the Pacific and Atlantic Oceans, and
linkages between physical conditions and marine ecosystems.

Thursday, October 18 (9:00-17:50)
09:00 Introduction by Convenors

09:05 Kenneth F. Drinkwater
Challenges in understanding ocean climate variability and change and its impacts: Temporal
and spatial scales and multi-forcings (S3-8639), Invited

09:30 Jurgen Alheit
Impact of multi-decadal climate forcing on northern hemisphere small pelagic fish populations
(S3-8595)

09:50 Andrey S. Krovnin, Boris N. Kotenev and George Moury

Interaction of major teleconnection patterns as a mechanism linking the North Pacific and
North Atlantic climate (S3-8493)

10:10 Nathan Mantua and Megan Stachura
Empirical evidence for North Pacific ecosystem regime shifts revisited (S3-8834), Invited
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Coffee/Tea Break

William T. Peterson, Jay Peterson, Cheryl A. Morgan and Jennifer L. Fisher
Tracking ecosystem change in the northern California Current (S3-8688)

Akinori Takasuka, Ichiro Aoki and Yoshioki Oozeki
Environmental windows for small pelagic fish in the western North Pacific: How do their
vital parameters respond to climate variability and change? (S3-8802), Invited

Albert J. Hermann, Nicholas A. Bond, Georgina A. Gibson, Enrique N. Curchitser, Kate
Hedstrom and Phyllis J. Stabeno
Biophysical frequency response of the Bering Sea to large-scale forcing (S3-8710)

Hyung Jeek Kim, Kiseong Hyeong, Chan Min Yoo, Dongseon Kim and Boo-Keun Khim
Impact of strong El Nifio events on sinking particle fluxes in the 10°N thermocline ridge area
of the northeastern equatorial Pacific (S3-8584)

Elena I. Ustinova and Yury D. Sorokin
Regional features of the climate variability and change in the Far-Eastern Seas (S3-8753)

Lunch

Young-Oh Kwon
Role of the Kuroshio-Oyashio Extensions and Gulf Stream in the decadal climate and eco-
system variability (S3-8636), Invited

Bunmei Taguchi and Niklas Schneider
Dynamics of North Pacific oceanic heat content variability on decadal time-scale (S3-8752)

Yoshi N. Sasaki, Shoshiro Minobe and Niklas Schneider
Interannual to decadal variability of the Gulf Stream and Kuroshio Extension jets (S3-8397),
Invited

Jennifer L. Fisher, William T. Peterson, Cheryl A. Morgan and Jay Peterson
Basin-scale versus local-scale drivers of copepod community dynamics in the northeast
Pacific (Newport, Oregon, USA) (S3-8718)

Coffee/Tea Break

Andrew Davis and Emanuele Di Lorenzo
Forcing dynamics of mesoscale eddies in the California Current (S3-8332)

Vadim Navrotsky
Effects of solar activity on climate-ocean ecosystems interactions (S3-8532)

Howard J. Ereeland
Temperature, salinity and density trends along Line-P and the implications for mixed layer
formation (S3-8380)

Patrick Cummins and Diane Masson
Wind-driven variability of dissolved oxygen below the mixed layer at Station P (S3-8643)

Haruka Nishikawa, Yoichi Ishikawa, Masafumi Kamachi, Hiromichi Igarashi, Shuhei
Masuda, Toshimasa Doi, Shiro Nishikawa, Yoshihisa Hiyoshi, Yuji Sasaki, Takashi
Mochizuki, Hiroshi Ishizaki, Tsuyoshi Wakamatsu and Toshiyuki Awaji

Estimation of nutrient supply process in the spring Kuroshio-Oyashio transition region
(S3-8523)
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17:30

17:50

S3 Posters

S3-1

S3-2

S3-3

S3-4

S3-5

S3-6

S3-7

S3-8

S3-9

S3-10

S3-11

S3-12

Toshio Suga, Shigeki Hosoda, Ryuichiro Inoue, Kanako Sato, Koketsu Shinya, Taiyo
Kobayashi, Fumiaki Kobashi, Katsuya Toyama, Toshiyuki Kita, Makio C. Honda,
Kazuhiko Matsumoto, Kosei Sasaoka, Tetsuichi Fujiki, Hajime Kawakami, Masahide
Wakita, Yoshikazu Sasai, Akihiko Murata, Kazuhiko Hayashi, Yoshimi Kawai, Vincent
Faure, Akira Nagano, Takeshi Kawano and Toshiro Saino

Western North Pacific Integrated Physical-Biogeochemical Ocean Observation Experiment
(INBOX) (S3-8619)

Session Ends

Svetlana Yu. Glebova

Winter cyclonic activities over the ocean as a factor in the subsequent changes in the
atmospheric and thermal regime of the Far Eastern Seas and north-west Pacific (with a shift
in one year)

Qinghua Qi, Rong-shuo Cai and Qilong Zhang
The variability of sea temperature in South China Sea (SCS) and its relationship with the early
or later of SCS summer monsoon outbreaks

Licheng Feng, Baochao Liu and Jianping Li
A study of the effect of wind on Changjiang (Yangtze) River diluted water in summer

Howard J. Ereeland
The current status of the international Argo project

Hong-jian Tan and Rong-shuo Cai
Possible impact of El Nifio Modoki on marine environment in China offshore and its adjacent
seas

Taewook Park, Chan Joo Jang, Minho Kwon, Hanna Na and Kwang-Yul Kim
ENSO effect on surface salinity variability in the Yellow and East China Seas in summer

Dmitry V. Stepanov, Victoriia I. Stepanova and Nikolay A. Diansky
Interannual to interdecadal variability of circulation in the Japan/East Sea based on numerical
simulations

Jianguo Du, William W.L. Cheung, Bin Chen, Qiulin Zhou and Shengyun Yang
Progress and prospect of impacts of climate changes on marine biodiversity

Larissa A. Gavko
Air-sea interaction along the coast of north-western East/Japan Sea within 75 years

Yang Liu, Sei-Ichi Saitoh, I. Nyoman Radiarta, Tomonori Isada, Toru Hirawake,
Hiroyuki Mizuta and Hajime Yasui

Impact of climate variability on marine aquaculture: A case study on the Japanese kelp in
southern Hokkaido, Japan, using satellite remote sensing and GIS-based models

Yuri Oh, Chan Joo Jang and Jihyun Lee
Enhanced stratification in the southwestern East Sea (Japan Sea)

Yoshikazu Fukuda, Wataru Ito, Toshiya Nakano, Shiro Ishizaki and Tsurane Kuragano
Decadal variability of subsurface temperature in the North Pacific and recent modulation of
the leading EOF modes
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S3-15
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Larisa Chernysheva and Viktoria Platonova
Seasonal climate variability on the coastal zone of the western part of North Pacific

Kosei Komatsu
3D structure and decadal change of the nutrient in the Kuroshio region detected from historical
data

Naoki Furuichi, Toshiyuki Hibiya and Yoshihiro Niwa
Assessment of turbulence closure models for resonant inertial response in the oceanic mixed
layer using a large eddy simulation model

Olga Skaberda, Lubov’ Vasilevskava and Julia Stochkute
The relationship between the air temperature of East Kamchatka and the water temperature of
western part of the Bering Sea

Yulong Liu, Qi Wang and Jinkun Yang
The features of bifurcate line about the North Equatorial Current in the Pacific

Chan Joo Jang, Jihyeon So, Taewook Park and Sinjae Yoo
Mixed layer variability and its associated chlorophyll a changes in the East Sea (Japan Sea)
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S3 Session Oral Presentations

October 18, 09:05 (S3-8639), Invited

Challenges in understanding ocean climate variability and change and its impacts:
Temporal and spatial scales and multi-forcings

Kenneth F. Drinkwater

Institute of Marine Research and the Bjerknes Centre for Climate Research, Box 1870 Nordnes, N-5817 Bergen, Norway
E-mail: ken.drinkwater@imr.no

Marine ecosystems respond both to natural climate variability and to anthropogenic-induced changes. Some of the
important physical processes that affect marine ecology will be reviewed with special attention to their time and
space scales. The impacts of these physical processes on the ecology will then be presented by providing examples
of ecological responses to past climate forcing principally from the subarctic seas in both the Pacific and Atlantic.
Emphasis will be on the mechanisms linking the climate to the ecology. However, the changes we observe in the
marine ecology are not simply a response to climate but also are influenced by human-induced factors, such as
fishing, pollution, ocean acidification, land development, etc., as well as non-climate forced species interactions
and diseases. The response of the marine environment is to the combination of all of these factors, many of which
interact non-linearly. These challenges and what needs to be done to address these issues will also be discussed.

October 18, 09:30 (S3-8595)

Impact of multi-decadal climate forcing on northern hemisphere small pelagic fish
populations

Jirgen Alheit

Leibniz Institute for Baltic Sea Research, Seestr. 15, 18119 Warnemiinde, Germany. E-mail: juergen.alheit@io-warnemuende.de

The Atlantic Multi-decadal Oscillation (AMO) represents a basin scale mode of variability in North Atlantic sea
surface temperature (SST) on decadal and longer time scales with a periodicity of 60-70 years. It influences the
dynamics of plankton, benthos and fish populations as demonstrated by a growing body of publications. Changes
in abundance and shifts in distributions from plankton to fish have been shown to occur over multi-decadal
periods. Particularly impressive are respective fluctuations of small pelagic fish populations such as herring,
sardines, sardinellas and anchovies in the eastern North Atlantic, which have been observed since the second half
of the 19" century. This contribution will summarize the results of a recent ICES workshop on the basin-wide
impact of the AMO, highlight new findings and draw comparisons to multi-decadal climate variability and long-
term fluctuations of small pelagic fish populations in the North Pacific.
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October 18, 09:50 (S3-8493)

Interaction of major teleconnection patterns as a mechanism linking the North Pacific
and North Atlantic climate

Andrey S. Krovnin, Boris N. Kotenev and George Moury

Laboratory of Climatic Bases of Bioproductivity, Russian Federal Research Institute of Fisheries and Oceanography (VNIRO),
17 Verkhnyaya Krasnoselskaya, Moscow, 107140, Russia. E-mail: akrovnin@vniro.ru

The major atmospheric teleconnection patterns (TP) and associated sea-surface temperature anomaly (SSTA)
fields in the North Pacific and North Atlantic often defined on the basis of EOF analysis, are orthogonal by the
definition. However, in some cases the correlation coefficients among their indices are non-zero and reach the
statistically significant values over the periods of 2-3 decades. We have identified two modes of the atmosphere-
ocean interaction during 1950-2011, when the coupling between the certain (but different for each mode) North
Pacific and North Atlantic TPs was especially strong. The first mode (1950-1986) was characterized by the
prominent impact of the Pacific/North American (PNA) TP on the western and central North Atlantic. It was
corresponded by the well-pronounced seesaw between the Aleutian and Icelandic Lows realized through this
pattern. Its role in formation of the Atlantic Multidecadal Oscillation (AMO) is also considered. The well-known
Atlantic SSTA Tripole is rather a product of the AMO evolution than a result of the NAO impact. The second mode
of interaction was associated with establishment of positive phase of the West Pacific (WP) TP in winter of 1987.
This was accompanied by strengthening of relationships between the western North Pacific and Northeast Atlantic
(Scandinavian TP) as well as between the WP TP and NPGO. The absolute values of correlation coefficients
between the WP index and indices of the Scandinavian pattern and NPGO (with 5-year running means) for two
periods (1950-1986 and 1987-2011) increased from 0.01 to 0.49 and from 0.13 to 0.72, respectively. A qualitative
mechanism describing the evolution and switch of the modes is proposed.

October 18, 10:10 (S3-8834), Invited

Empirical evidence for North Pacific ecosystem regime shifts revisited

Nathan Mantua and Megan Stachura

Aquatic and Fishery Sciences, University of Washington, Box 355020, Seattle, WA, 98195-5020, USA. E-mail: nmantua@uw.edu

The 1977 climate shift and related ecosystem regime shift in the North Pacific have been the subject of extensive
study for several decades now, and new evidence continues to mount for other shifts and low frequency variations
in climate and ecosystem states around the world. In this analysis we update and expand upon Hare and Mantua’s
analysis from the year 2000 of 100 environmental time series that represented multiple views of the climate and
ecology of the Northeast Pacific Ocean and Bering Sea. In addition to updating the time series used in the original
study, we add new time series for the annual abundance of Asian pink, chum, and sockeye salmon population
groups, and additional fishery data from the northwest Pacific and its marginal seas. We use principal components
analysis, non-metric multidimensional scaling analysis, and dynamic factor analysis to objectively identify and
evaluate primary patterns of biological and biophysical covariation across the northwest and northeast Pacific study
domain. We examine relationships between the dominant patterns of biological productivity with summertime and
wintertime sea level pressure and sea surface temperature across the study domain to gain insights into possible
climatic drivers of ecosystem state variations. We also critically examine the notion that monitoring North Pacific
ecosystems may allow for an earlier identification of regime shifts than is possible from monitoring climate data
alone.
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October 18, 10:55 (S3-8688)

Tracking ecosystem change in the northern California Current

William T. Peterson', Jay Peterson?, Cheryl A. Morgan? and Jennifer L. Fisher?

1 NOAA-Fisheries, Northwest Fisheries Science Center, Hatfield Marine Science Center, Newport, OR, 97365, USA
E-mail: bill.peterson@noaa.gov
2 Cooperative Institute for Marine Resources Studies, Hatfield Marine Science Center, Oregon State University, Newport, OR, 97365, USA

Hydrography and plankton have been sampled in shelf and slope waters off Newport OR, fortnightly, since 1996.
Water column profiles of temperature, salinity, and oxygen are taken and samples collected for zooplankton with
plankton nets. The value of data on copepod species composition and community structure has increased greatly
due to recent finding that these variables are highly correlated with survival of Columbia River salmon (coho and
Chinook). Hydrography and copepod community structure are correlated with the Pacific Decadal Oscillation:
when the PDO is negative, cold salty waters from the Gulf of Alaska feed the northern California Current (NCC)
and large, lipid-rich copepods are transported to the shelf waters; when positive, a greater proportion of the NCC
is fed by warm fresher waters from offshore, which bring small, oceanic lipid-poor copepods to the coast. Thus
the basin-scale variations in winds that drive the PDO result in changes in transport that in turn control local food
chain structure and salmon survival. Curiously, local upwelling has little affect on copepod biomass, production
or community structure — rather, the PDO “explains all”. Scenarios of future climate-driven ecosystem change
will need to consider the role played by the PDO and variations in source waters (and the copepods contained
therein) which feed the northern California Current.

October 18, 11:15 (S3-8802), Invited

Environmental windows for small pelagic fish in the western North Pacific: How do their
vital parameters respond to climate variability and change?

Akinori Takasuka!, Ichiro Aoki? and Yoshioki Oozeki!

1 National Research Institute of Fisheries Science, Fisheries Research Agency, 2-12-4 Fukuura, Kanazawa, Yokohama, Kanagawa, 236-
8648, Japan. E-mail: takasuka@affrc.go.jp
2 Graduate School of Agricultural and Life Sciences, The University of Tokyo, 1-1-1 Yayoi, Bunkyo, Tokyo, 113-8657, Japan

How do vital parameters of small pelagic fish respond to climate variability and change? This is an essential
question in specifying what physical parameters and processes regulate responses of fish community to climate
forcing. In this talk, we briefly review several potential mechanisms linking climate variability and changes to
population dynamics of small pelagic fish, in particular, the out-of-phase population oscillations between anchovy
and sardine, in the western North Pacific. Different hypotheses are based on direct and indirect effects of physical
factors on fish vital parameters. Then, we show examples of dramatic differences in optimal environmental windows
for spawning among multi-species small pelagic fish in the western North Pacific. The effects of temperature,
salinity, and zooplankton on spawning probability were compared among Japanese anchovy, Japanese sardine,
Pacific round herring, chub and spotted mackerel, and Japanese jack mackerel, based on a long-term data set
of egg surveys. The species with more eurythermal/stenothermal patterns tended to exhibit more euryhaline/
stenohaline patterns; however, even the species with similar temperature optima could be separated in terms
of temperature—salinity space. Differential responses of spawning probability to zooplankton were interpreted
in the context of energy allocation strategy for fueling spawning. Anchovy, mackerel and jack mackerel were
categorized into the species close to an income breeder, whereas sardine and round herring were categorized into
the species with more capital features. Such species-specific responses to environmental factors would constitute
a key to understand biological processes and consequences of climate variability and change.
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Biophysical frequency response of the Bering Sea to large-scale forcing

Albert J. Hermann!, Nicholas A. Bond!, Georgina A. Gibson?, Enrique N. Curchitser®, Kate Hedstrom* and
Phyllis J. Stabeno®
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o s W ow

The Bering Sea is highly productive and exhibits significant interannual change in both physical and biological
attributes; these include ice cover and the production of zooplankton consumed by fish. Seasonal to decadal
changes in shortwave radiation, along with other factors, appear to play a major role in these dynamics. Continued
change is anticipated, driven by natural variability and long-term trends in global climate. Frequency spectra can
be markedly different among time series of the major factors which force the system (e.g. shortwave radiation vs.
wind stress), and the impedance and resonance of the biophysical system may produce unexpected responses to
these forcing terms and their phasing. Here we examine results from a regional biophysical model of the Bering
Sea which downscales a 40-year global atmopsheric hindcast, as well as three different IPCC global atmospheric
projections. These are used to explore: 1) which are the most significant forcing elements and their frequency
spectra; 2) what is the resulting frequency response of different elements of the biophysical system; and 3) how
does this multivariate frequency response affect the predictability of future states of the Bering Sea.

October 18, 12:00 (S3-8584)

Impact of strong El Nifio events on sinking particle fluxes in the 10°N thermocline ridge
area of the northeastern equatorial Pacific

Hyung Jeek Kim!, Kiseong Hyeong!, Chan Min Yoo'!, Dongseon Kim? and Boo-Keun Khim®

! Deep-sea and Marine Georesources Research Department, KORDI, R Korea. E-mail: juac29@kordi.re.kr
2 Climate Changes and Coastal Disaster Research Department, KORDI, R Korea
8 Department of Oceanography, Pusan National University, R Korea

The influence of ENSO variability on sinking particle fluxes was evaluated from time-series sediment trap
experiments carried out for 8 years at a station (10°30'N, 131°20'W) located in the 10°N thermocline ridge of the
northeastern equatorial Pacific. Six El Nifio/La Nifia events were observed over the monitoring period. During the
normal periods, sinking particle fluxes had distinct seasonal fluctuations, with high fluxes in winter-spring and low
values in summer-fall. This seasonal variability was caused by seasonal shifts in the location of the intertropical
convergence zone. Weak (2004/05) and moderate El Nifio (2006/07) events were accompanied by a significant
reduction of sinking particle fluxes. In contrast, La Nifia events (2007/08 and 2008/09) were associated with an
increase in sinking particle fluxes to a level of three times higher than that during the normal periods. These results
are consistent with the results of previous studies in the equatorial Pacific. However, the strong El Nifio events
(1997/98 and 2009/10) caused three-fold increase of sinking particle fluxes compared to the average particle flux
during the normal period, which is completely opposite to the general trend observed in the equatorial Pacific. Our
results, together with the findings of a previous study of the 1982/83 strong El Niflo event, suggest that enhanced
biological productivity occurs in the 10°N thermocline ridge area under strong El Nifio conditions.
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Regional features of the climate variability and change in the Far-Eastern Seas

Elena I. Ustinova and Yury D. Sorokin
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The presentation summarizes the features of climate variability and change in the Far-Eastern Seas: updated trends,
regime shifts, quasi-periodical variations, extreme events and some linkages between large-scale and regional-
scale climate processes. For the last 52 years, analysis of SST trends showed that minimal trends to warming have
been observed in summer. Significant reduction of the ice extent occurred only in the Okhotsk Sea. As a rule,
long-term fluctuations of the regional climate are irregular: their amplitude and frequency characteristics change
in time. In particularly, the redistribution of ice cover variance on frequencies towards high frequencies has
occurred in the Okhotsk Sea and Tatar Strait in the last 16 years: from 22-years scale to 18.6 (from “solar” cycle
to “lunar”) and from quasidecadal scale to 7-8 years. The contribution of 2-4 years fluctuations has decreased, but
the "noise" component has increased. Recent two decades are characterized by an increase in temporal variance
of regional thermal parameters and more frequent occurrence of the extreme events. Among well-known large-
scale climate regime shifts, the shift of 1977/78 is strongest for the Bering Sea, but the shift of 1988/89 for the
Japan/East Sea. The Okhotsk Sea is characterized by “regional” regime shifts (€.9., 1984). In the Far-Eastern Seas
“North Atlantic signal” is present both in the time series of the physical environmental parameters (such as air
and water temperature, the types of atmospheric circulation), and in the biological series. Probably, the influence
of the “North Atlantic signal” through larger-scale (hemispheric) mode of variability (Arctic oscillation) occurs.

October 18, 14:00 (S3-8636), Invited

Role of the Kuroshio-Oyashio Extensions and Gulf Stream in the decadal climate and
eco-system variability

Young-Oh Kwon

Physical Oceanography Department, Woods Hole Oceanographic Institution, MS#21, Woods Hole, MA, 02543, USA
E-mail: yokwon@whoi.edu

Role of energetic western boundary current system in the decadal climate variability is examined based on climate
model simulations and observational data in the North Pacific and North Atlantic. Ocean-to-atmosphere feedback
associated with the north-south shift of the Kuroshio Extension (KE) path drives anomalous wind stress curl
pattern similar to that originally caused the KE change a few year before, but with opposite sign and weaker
amplitude. The result consistently found in four different simulations and observation supports the existence of
coupled ocean-atmosphere decadal variability in the North Pacific. On the other hand, observational analyses
suggest ocean-to-atmosphere feedback associated with the Oyashio Extension acts as a positive feedback to the
wind stress curl forcing.

In the North Atlantic, the leading SST EOF mode for the last 100+ years is the Atlantic Multi-decadal Oscillation
(r=0.87 with the area-averaged index). The second EOF mode is highly correlated with the north-south shift
of the Gulf Stream (GS) path (r=0.54). In the multi-decadal time scale, the latter is leading the former with
maximum lag-correlation (r=0.40) at 6-year lead, and climate model simulations suggest both are associated
with the Atlantic Meridional Overturning Circulation (AMOC). The GS variability associated with AMOC is
also highly correlated with the eco-system in the western North Atlantic. For example, two populations of silver
hake (Merluccius bilnearis) in the Northeast U.S. Shelf show significant changes in their spatial distribution that
are correlated with the north-south shift in the GS (r=0.71), and that changes in the GS precede changes in hake.
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Dynamics of North Pacific oceanic heat content variability on decadal time-scale

Bunmei Taguchi' and Niklas Schneider?
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Upper ocean heat content (OHC) is a widely monitored oceanic state variable for climate change. OHC signals
are also at the heart of the decadal climate variability, carrying climate memory that may provide the source of
the skill for decadal prediction. Thus, understanding of the generation and propagation of OHC is important.
In the mid-latitude North Pacific Ocean, OHC signals are often found to propagate eastward as opposed to
frequently-observed westward propagations of sea surface height, a similar variable to OHC representing the
ocean subsurface state. We investigate this dichotomy using a 150-year CGCM integration. Simulated OHC
signals are distinguished in terms of two processes that can support eastward propagation: higher baroclinic
Rossby wave (RW) modes that are associated with density perturbation, and temperature and salinity anomalies
that are density compensated, a.k.a. spiciness anomalies. Our analysis suggests a unique role of the Kuroshio/
Oyashio Extension (KOE) region as an origin of the spiciness and higher mode RW signals as follows. First, wind-
forced, westward-propagating first baroclinic RW causes circulation anomalies in the KOE region, accompanying
the meridional shift of the subarctic front. Anomalous advection of mean temperature and salinity gradients then
generates spiciness anomalies, which are advected eastward by mean currents. While being advected, the surface
temperature anomaly associated with the spiciness signal is damped by air-sea heat exchange and thus generates
density perturbation, which further propagates eastward as higher mode RWs. The result suggests that large OHC
anomalies are associated with the spiciness gradients and axial variability of oceanic fronts.

October 18, 14:45 (S3-8397), Invited

Interannual to decadal variability of the Gulf Stream and Kuroshio Extension jets

Yoshi N. Sasaki', Shoshiro Minobe' and Niklas Schneider?
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The Gulf Stream and Kuroshio Extension jets not only transport nutrients and biota downstream but also act a
barrier for mixing subtropical and subarctic water masses. In this presentation, we review interannual to decadal
fluctuations of the latitudes of the Gulf Stream and Kuroshio Extension jets, and then we propose new theory, which
extends thin-jet theory for meanders on monthly and seasonal timescales, in order to understand the dynamics
of the jet variations on interannual to decadal timescales. In this theory, the low-frequent variability of the jets is
attributed to westward propagation of meridional shifts of the jets from east. These westward propagating signals
are induced by large-scale wind fluctuations, but are trapped around the jet axis. Using satellite altimeter data and
an eddy-resolving ocean general circulation model output, we show that the dynamics in the thin-jet framework
accounts for the bulk of interannual to decadal fluctuations of the Gulf Stream and Kuroshio Extension jets. Our
results suggest that the Gulf Stream (Kuroshio Extension) jet brings atmospheric signals from the eastern to the
western North Atlantic (North Pacific), and the resultant meridional shift of the jet induces the notable oceanic
changes, such as sea surface temperature and eddy activity, around the jets.
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Basin-scale versus local-scale drivers of copepod community dynamics in the northeast
Pacific (Newport, Oregon, USA)
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We have been exploring the relative effects of basin-scale forcing versus local upwelling on copepod community
structure and biomass in the northeast Pacific at stations that represent the nearshore coastal upwelling zone, shelf
break, and the open ocean out to 100 km from shore. Hydrographic and zooplankton data have been collected
every two weeks for the past 17 years at the nearshore station, and this effort has shown that copepod species
composition exhibits a strong seasonal cycle and that inter-annual variations in specific copepod communities are
driven largely by basin-scale processes opposed to processes associated with local upwelling. Initial analyses
also suggest that the community dynamics nearshore are in synch with those offshore, both at the shelf break
(40 km from shore) as well as in the open ocean up to 100 km from shore. This suggests that large-scale transport
processes control zooplankton species composition and community structure along the northern California Current
and in the coastal upwelling zone off Oregon, USA, whereas upwelling itself may control only local productivity.

October 18, 15:50 (S3-8332)

Forcing dynamics of mesoscale eddies in the California Current

Andrew Davis and Emanuele Di Lorenzo

Georgia Institute of Technology, School of Earth and Atmospheric Science, 311 Ferst Dr., Atlanta, GA, 30332-0340, USA
E-mail: andrew.davis@gatech.edu

Growing evidence suggest that ecosystem variability is impacted by low-frequency changes in transport dynamics.
Mesoscale-eddies exert dominant control of cross-shelf exchanges yet the forcing dynamics underlying their low-
frequency variability remain uncertain. Using an ensemble of high resolution ocean model hindcasts of the central
and eastern North Pacific from 1950-2010 we diagnose the dynamics controlling low-frequency modulations
of the eddy statistics in the California Current. After separating the intrinsic and deterministic fraction of eddy
variability in the southern (28.5°N to 34.5°N) and northern (34.5°N to 50°N) California Current System, we
find that the eddy counts and variance exhibit deterministically forced low-frequency fluctuations and a strong
seasonal cycle. In the southern region, ~50% of the low-frequency eddy variance is modulated by coastally trapped
waves of southern origin and changes in the seasonal wind stress curl gradient. In contrast in the northern region,
coastally trapped waves play a minor role and ~60% of the low-frequency eddy variability is forced by changes
in the wind stress curl gradient. Understanding and quantifying the external forcings of eddy variability allows us
to better estimate how climate variability and change impact the mesoscale transport and ecosystem dynamics in
the California Current.
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Effects of solar activity on climate-ocean ecosystems interactions

Vadim Navrotsky
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The role of the World Ocean in Global Climate Change is considered from two points of view: a) heat energy
accumulation in the Ocean and its discharge into the atmosphere as purely physical processes; b) participation of
living matter in the Ocean in these processes. In the Ocean solar energy is absorbed and accumulated in rather thick
layers due to water transparency and small-scale turbulence. In zones of convergence and downwelling this energy
is drawn in the three-dimensional deep-ocean circulation, after some time it can return to surface layers in zones
of divergence and upwelling, and participates in ocean-atmosphere interaction. The mismatch between the times
and zones of energy input into the ocean and its manifestation at surface layers leads to occurrence of multi-cycle
response even to mono-cycle forcing. The oceanic living matter, especially phyto- and bacterioplankton, absorbs
solar energy and changes water transparency, controlling the depth and thickness of layers and total amount of
the energy accumulation. Having ability to react not only to fluctuations of heat energy supply, but also to extra
weak fluctuations of electromagnetic and magnetic fields of terrestrial and extraterrestrial (mainly solar) origin,
phytoplankton and phytobacteria should be considered as active forcing of global climate fluctuations observed
on different scales. Several mechanisms of solar activity effects on climate-ocean ecosystems interactions are
analyzed.

October 18, 16:30 (S3-8380)

Temperature, salinity and density trends along Line-P and the implications for mixed
layer formation

Howard J. Ereeland

Institute of Ocean Sciences, Fisheries and Oceans Canada, 9860 W. Saanich Rd., P.O. Box 6000, Sidney, BC, V8L 4B2, Canada
E-mail: Howard.Freeland@dfo-mpo.gc.ca

In 1997 a paper was published outlining the extent of pervasive changes in temperature, salinity and sigma-t. It
was concluded that sea surface temperatures were increasing around all of the Gulf of Alaska and sea-surface
salinities were decreasing. This increased the density barriers to mixing and so required a decrease in mid-winter
mixed-layer depths.

Since that time much has changed. On the positive side there we have 15 years more data, but on the negative side
the Line-P program continues in a more restricted form and this changes our ability to observe systematic trends.
Further, on the positive side, since 2003 the Gulf of Alaska has been well-populated by Argo floats. This paper
will review the impact of the systematic changes in the way Line-P and Station Papa are observed and how these
changes affect our ability to observe long term changes. It will be shown that the long term trends are continuing,
but that this would be difficult to determine if we did not have the Argo data base to supplement the ship-board
CTD observations. The potential energy of the upper water column is showing systematic declines, which means
that more kinetic energy is needed (from wind-forcing) to create the mid-winter mixed layers. In 1997 Freeland
et al. observed a surprisingly large trend in mixed-layer depths of 63 metres/century. It will probably come as no
surprise that this very large trend is not continuing.
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Wind-driven variability of dissolved oxygen below the mixed layer at Station P

Patrick Cummins and Diane Masson
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Variability of dissolved oxygen below the mixed layer is examined in data from Ocean Weather Station P (145W,
50N) in the eastern subarctic Pacific. At depths of 150 to 400 m, O, variability on isopycnals and heaving of
the climatological oxycline both contribute importantly to variability on interannual to decadal time scales. O,
anomalies adjusted for isopycnal variations are shown to be well correlated with results from a stochastic climate
model driven by local Ekman pumping over the 54 year period, 1956 - 2010. This variability is associated with
vertical heaving of isopycnals at low frequencies occurring as an integrated response to local wind forcing. Long-
term oxygen declines observed below the mixed layer at Station P are due to secular trends on isopycnal surfaces.
These declines have been moderated over the 200-400 m depth range by the downward vertical displacement of
the oxycline associated with the long-term deepening of isopycnal surfaces.

October 18, 17:10 (S3-8523)

Estimation of nutrient supply process in the spring Kuroshio-Oyashio transition region
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Kuroshio-Oyashio transition region (KOTR) is known to be spring high productivity and distribution area or a
part of migration routes of many pelagic fishes. Their stocks may be greatly affected by feeding environment
of KOTR. For example, recruitment success of Pacific saury and Neon flying squid have significant positive
correlations with interannual variations of spring chlorophyll a density in the KOTR. Since two major currents,
the Kuroshio and Oyashio, inflow to the area, the KOTR has complicated environmental structure. For that reason,
it is not completely understood that how the spring primary production is formed. We focused on nutrient supply
that is one of the controlling factors for primary production and try to clarify when and where nutrients are
supplied to surface layer. In this study, we found that spring chlorophyll a density averaging from 145-180°E
and 30—40°N well corresponds to dimension of the area with chlorophyll a density of more than 0.5 mg/m?®. Then
we estimated time and place of sub-surface water entrainment occurred by using satellite chlorophyll a data and
output of high-resolution ocean data assimilation system (MOVE/MRI.COM) and compared high chlorophyll a
(more than 0.5 mg/m®) water and low chlorophyll a (less than 0.5 mg/m®) water. As a result, high chlorophyll a
water tends to entrain the Oyashio water in winter and to entrain the Kuroshio-Oyashio mixing water in spring.
These results suggest that time and place of nutrient rich water entrainment affect the productivity in the spring
KOTR.
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Western North Pacific Integrated Physical-Biogeochemical Ocean Observation
Experiment (INBOX)

Toshio Suga'?, Shigeki Hosoda!, Ryuichiro Inoue!, Kanako Sato!, Koketsu Shinya!, Taiyo Kobayashi!, Fumiaki
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Mesoscale and submesoscale processes must play key roles in linking physical conditions with marine ecosystems
through intense convergence/divergence, upwelling/downwelling, mixing, etc. Given the considerable interactions
between mesoscale and large-scale dynamics, even larger-scale linkages will ultimately depend on those
processes. Understanding of those processes, however, is still limited mainly due to the difficulty in measuring
them. To acquire physical-biogeochemical data which could resolve mesoscale/submesoscale phenomena in
the western North Pacific, JAMSTEC launched an interdisciplinary project “Western North Pacific Integrated
Physical-Biogeochemical Ocean Observation Experiment (INBOX)” in 2010. INBOX aims to quantify impacts of
mesoscale/submesocale physical processes on biogeochemical phenomena, so that we could understand impacts
of physical environmental variations on marine ecosystems. As the first phase of INBOX, 30 profiling floats
equipped with oxygen sensors were deployed in the 150km-square area centered at the biogeochemical mooring
station S1 maintained since spring 2010 south of the Kuroshio Extension at 30°N, 145°E. The S1 mooring has
a profiling buoy (POPPS) equipped with conductivity-temperature-depth-oxygen (CTDO) sensors, a scalar
irradiance sensor, and a fast repetition rate fluorometer (FRRF) measuring the top 150m every one or two days.
It also has an acoustic Doppler current profiler (ADCP) measuring horizontal velocity every hour above 500m
depth, and time-series sediment traps at 200m, 500m and 5000m. In this presentation, following the overall
description of INBOX, highlights of early results will be introduced.

46



PICES-2012

S3 Session Poster Presentations

S3-1

Winter cyclonic activities over the ocean as a factor in the subsequent changes in the
atmospheric and thermal regime of the Far Eastern Seas and north-west Pacific (with a
shift in one year)

Svetlana Yu. Glebova

Pacific Research Institute of Fisheries and Oceanography (TINRO-Center), 4 Shevchenko Alley, Vladivostok, Primorsky Kray, 690950, Russia
E-mail: glebova@tinro.ru

This study identifies the asynchronous correlation (with a shift of up to one year) between the intensity of
winter cyclonic activity over the Asia-Pacific region (30-65°N, 130°E-160°W) and a variety of atmospheric and
oceanographic parameters of regional and "local" scales. To analyze of the cyclone’s intensity in the January-
March, 1992-2011, Kunitsyn’s index cyclonicity was used. This index is calculated for each cyclone as a square
of number of the closed isobars outlining them, and in fact is proportional to the kinetic energy of the cyclone. The
total Kunitsyn’s index cyclonicity, calculated by summing up the indices of all the cyclones, is an indicator of the
energy state of the atmosphere in the Asia-Pacific region in winter. It is found a statistically significant correlation
between the intensity of winter cyclones and atmospheric processes of the summer season (half-yearly-shift) and
the next winter season (the shift of one year). It is shown that after frequent passage of deep cyclones (activation
of the winter cyclogenesis), the summer atmosphere action centers (AAC) (Far Eastern Low and Hawaii High) are
generally intensified, the activity of the southern monsoon increases, and at the same time the surface temperature
of the ocean rises. The next winter, the Siberian High is shifted to the north; the northern monsoon becomes more
active. At that over the all Far Eastern seas quantity of the "cold" atmospheric types increases, the temperature
of water in them is reduced, ice conditions are worsening. Probably, increased winter cyclogenesis causes in the
atmosphere a strong perturbation, which persists throughout the year.

S3-2

The variability of sea temperature in South China Sea (SCS) and its relationship with the
early or later of SCS summer monsoon outbreaks

Qinghua Qi', Rong-shuo Cai' and Qilong Zhang?
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Spatio-temporal variations of the temperature in SCS were investigated based on the reanalysis dataset of China
seas from 1986 to 2003. With focus on the intraseasonal variation of SST, its relation with the occasion of SCS
summer monsoon (SCSSM) onset was discussed. The results show that the temperature anomaly lower than 50m
in SCS presents similar distinct variations pointing to the homologous and out-phase distribution patterns. There
exists a significant evolution mode on intraseasonal scale, in which positive SST anomaly developed from the
west region of Palawan in April, and extended rapidly westward and northward in May and June. The analysis
indicates that, the intraseasonal evolution was associated closely with the early or later of the SCSSM outbreaks.
Synthesizing with the previous studies, it is considered that the anomalous intraseasonal increment of the SST
in SCS was one of important factors controlling the SCSSM onset and has a certain significance of forecast. In
addition, the intraseasonal evolution of the SST can be related well with the variation of the warm pool in SCS. It
is found that the intraseasonal thermal anomaly during the period before the onset of the SCSSM was striking of
positive correlation with that of the Indian Ocean warm pool (IOWP), while no evident relation with that of the
Western Pacific warm pool (WPWP). The SST in SCS was expected to give rise to the interannual anomaly of the
SCSSM onset through the impact on the large scale of meridional and zonal atmospheric currents.
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A study of the effect of wind on Changjiang (Yangtze) River diluted water in summer
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A three-dimensional hydrodynamic model for Yangtze Estuary and the adjacent sea was developed within the
framework of Environmental Fluid Dynamics Code (EFDC). This model was used to study the relationship
between winds and Changjiang (Yangtze) River diluted water (CRDW) in summer. Simulated elevations, currents,
temperatures and salinities are fairly consistent with observed data. Numerical experiments show that wind plays
an important role in the expansion of CRDW. Wind induced Ekman transport would push CRDW to the right of
wind direction. At a speed of 5m/s, easterly, southeasterly, southerly and southwesterly wind push CRDW seaward
significantly, while westerly, northwesterly, northerly and northeasterly wind confine CRDW to the coastal area.
The Ekman transport is intensified with intensified wind, resulting in that more CRDW will be transported to the
right of wind direction. Due to stratified water, the turbulence is relatively weak in the axis of the low-salinity
tongue. The weaker turbulence consumes less wind energy. So the water in the axis of the tongue is accelerated
more than water in other areas. Then, more diluted water is transported through the axis area of the low-salinity
tongue. Eventually, the width of the tongue becomes smaller with stronger winds. Statistical analysis of observed
data also verifies the numerical conclusions.
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This poster will illustrate the current status of the international Argo project and will outline challenges and
changes that will be faced in the near future. The poster is being presented on behalf of the Argo co-chairs. At the
time of writing 28 nations are tracking more than 3500 floats in near real-time. These are supplying CTD profiles
in near real-time at the rate of about one profile every 4 minutes, and these are all accessible in a single format.
The array is global and samples are being acquired from all ocean of the world.

Some problems do remain. Coverage in the deep southern ocean remains below the target levels and strategies
are being developed to address this deficit.

An increasing number of floats are now reporting through the Iridium satellite communication system and through
Argos-3. Each of these allows much faster data transmission than the older Argos system and carries various
other advantages. Within the last 12 months there has been a sudden upsurge in the number of manufacturers of
floats suitable for use in Argo. Also, there are now several experimental models of floats in operation capable of
sampling the entire water column to depths of at least 6000 decibars.

The World Ocean Data Base contains about 470,000 temperature plus salinity profiles. Argo has been gathering
data only since 2001, but late in 2012 we compute that Argo will gather its millionth CTD profile. This will be
cause for celebration.
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El Nifio Modoki, a distinguished tropical Pacific phenomenon from canonical El Niflo, has been observed since
the late 1970s, followed by the unique influence on global climate. In this study, relationships between the marine
environment (sea surface temperature (SST), sea surface salinity (SSS ) and Current) in China offshore and
its adjacent seas and El Nifio Modoki were investigated based on the Chinese Ocean Reanalysis Assimilation
(CORA), Simple Ocean Data Assimilation (SODA) and Hadley Centre Sea Ice and Sea Surface Temperature
(HadISST) datasets. The analysis results show that the relations present distinct differences from that of canonical
El Nifio: (1) the El Nifio Modoki in boreal winter has a significant negative correlation with SST of China offshore
in the following months with the significant regions locating in East China Seas (ECS) and Japan Sea/ East Sea
(2) while in SSS, an significant negative correlation is also found in ECS, north of South China Sea (SCS) and
Japan's southern seas; (3) the ocean currents in ECS and SCS are influenced remarkably by El Nifio Modoki,
e.g., anomalous anticycloic circulation appears in SCS while cycloic circulation in ECS in winter. The study also
suggests that the Kuroshio and East Asia atmospheric circulation anomalies induced by El Nifio Modoki maybe
the primary factors for the aforementioned relationships.
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ENSO effect on surface salinity variability in the Yellow and East China Seas in summer
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This study investigates interannual variability of sea surface salinity (SSS) in the Yellow and East China Seas
(YECS) in relation to ENSO using a global ocean general circulation model. A cyclostationary EOF analysis
finds that the interannual variability of the SSS in the YECS is mainly attributable to a Changjiang river discharge
(CRD) variability. The CRD variability is linked to El Nifio—Southern Oscillation (ENSO)-related precipitation
over east China. That is, composite precipitation patterns for El Nifilo and La Nifia years show that when El
Niflo events occur in winter, rainfall increases over central China in the rainy season of the following years. The
increased rainfall in El Nifio years results from enhanced southwesterly moisture flux from the South China Sea
into central China. The heavy rainfall increases CRD, resulting in SSS decrease in the YECS. For example, during
the summer of 1998 when an ENSO-related extreme flood occurred over the Changjiang, the surface salinity in
the YECS reached a minimum value than other years. This suggests that interannual variability of summer SSS in
the YECS is influenced by ENSO via the summer precipitation system over central China.
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Interannual to interdecadal variability of circulation in the Japan/East Sea (JES) is investigated based on numerical
simulations. The large-scale circulation of the JES is reconstructed by using the INMOM. The model is a three-
dimensional, o-coordinate, nonlinear, finite difference model. The hydrostatic and Boussinesq approximations are
used in the model. To reproduce large-scale circulation of the JES, 1/10° and 1/20° meshes with 15 sigma levels
are used. ETOPO?2 is used to represent the coastline geometry and bottom topography. The initial temperature
and salinity fields are specified from Levitus data and the atmosphere forcing is specified from CORE data. The
general circulation of the JES was reconstructed from 1958 to 2006. Analysis of reproduced circulation showed
that the model adequately reproduces the large-scale three-dimensional circulation and its seasonal variability.

To study the variability of circulation in the JES we calculated and analyzed the relative vorticity variability
both in the layer from 200 m to 800 m and the depth of 200 m, 500 m and 800 m. It was analyzed the variability
of circulation in the central part of the JES and in the Japan Basin. We established that the harmonics with the
periods of 4-5, 7 and 10 years dominated in the variability of circulation in the central part of the JES and with the
periods of 2.3, 3.5 and 8 years dominated in the variability of circulation in the Japan Basin. It was compared the
variability frequency spectra of this sea regions, atmospheric forcing and PDO index.
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Progress and prospect of impacts of climate changes on marine biodiversity
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Marine biodiversity is an important part of the global biodiversity, and the issue of biodiversity and climate change
is becoming a focus of the Convention on Biological Diversity. Therefore, studies of impacts of climate change on
marine biodiversity has important significance for the protection of global biodiversity. Analyses and discussions
in this paper are aimed at the advance of research on impacts of climate changes on marine biodiversity, and at the
situation and problems of the research in China. Based on the analyses, a set of research strategies on impacts of
climate changes on marine biodiversity were put forward, including marine animal population history study, target
species study, sensitive marine ecosystem study, marine biodiversity scenarios, ocean biogeographic information
system and so on.

S3-9
Air-sea interaction along the coast of north-western East/Japan Sea within 75 years
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The analysis of long-term series of observations of sea surface water temperature and air temperature at six coastal
stations Maritime from 1930 to 2011. At all stations a positive trend in air temperature detected. A significant trend
is the water temperature was found in Vladivostok, Possyet and Sosunovo stations. For 75 years, most of the water
temperature increased at the station Vladivostok (at 0.9°C), and the air temperature - the station of Nakhodka (at
2.0°C). It is established that the size of the correlation coefficient between the temperature of air and water, is an
indicator of stability. There is good correlation between the temperature of air and water at the stations, except
station of Nakhodka. The low correlation coefficient between water and air temperature at the station due to local
peculiarities Nakhodka water circulation.
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in southern Hokkaido, Japan, using satellite remote sensing and GIS-based models
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Japanese kelp (Laminaria japonica) is one of the most valuable cultured and harvested species in Japan. This
research added new physical parameter (sea surface nitrate [SSN] from satellite remote sensing data) to develop
more accurate GIS (Geographic Information Systems) -based models to identify the most suitable areas for
hanging culture in southern Hokkaido, Japan. The local algorithm to estimate SSN was developed by using satellite
measurements of sea surface temperature and chlorophyll a, the result was shown high correlation with shipboard
data (r*=0.87, RMSE=1.39). Multi-criteria evaluation was adapted to the GIS models in order to rank the sites on
ascale of 1 (least suitable) to 8 (most suitable). The results indicated that 37% of the total potential area, especially
Minamikayabe is the most suitable area. The study also combined suitability scores with climatic factors (the
Oceanic Niflo Index) to examine the potential impact of climate change on the development of Japanese kelp
aquaculture from 2003 to 2012. The results suggest that the climate variability could influence the development of
kelp aquaculture through change in suitability areas. Therefore, the climate condition needs to be considered for
future development of marine aquaculture.
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Enhanced stratification in the southwestern East Sea (Japan Sea)
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This study investigates stratification change in the southwestern East Sea (Japan Sea) using bi-monthly profile
data of temperature and salinity measured by NFRDI (National Fisheries Research and Development Institute)
for 36 years from 1971 to 2006. A linear trend analysis reveals that, in winter, the upper ocean (surface to about
100 m) has been warmed, while the subsurface (especially within the thermocline) has been cooled. This opposite
trend intensifies stratification in the southwestern East Sea (Japan Sea) where the temperature mainly determines
the density. Interestingly, the cooling trend is stronger than the warming trend. The similar changes are observed
in summer, but with warming within shallower depth. The cooling trend in the subsurface is mainly attributed to
the upward movement of the thermocline. This study suggests that the stratification increase in the southwestern
East Sea (Japan Sea) is mainly associated with the cooling in the subsurface, rather than the upper ocean warming.
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We diagnosed decadal variability of subsurface temperature in the North Pacific and discuss the recent status using
the historical objective analysis of monthly global dataset from 1950 to 2011 produced by Japan Meteorological
Agency.

We performed EOF analysis for the 0-700m vertically averaged subsurface temperature in the North Pacific like
a usual way to sea surface temperature (SST). The spatial pattern of the first mode indicates Pacific Decadal
Oscillation (PDO) like SST and its time coefficient varies with PDO index defined by the first EOF mode of SST.
The second mode shows north-south dipole pattern like North Pacific Gyre Oscillation (NPGO) in SST although
it shifts westward with more clear decadal variability in temporal coefficient than SST.

The first mode temporal coefficient of subsurface temperature peaked in the mid-1980’s then decreases gradually
with local minimum (maximum) around the 2002 (2007) respectively. The second mode temporal coefficient
peaked around 2003 and bottomed around 2008 then it has increased again. From the late 1990’s, the first mode
index shows clear decadal variability superimposed to longer variation with almost simultaneously second mode
index fluctuation in contrast to before when the each index changes independently.
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Seasonal climate variability on the coastal zone of the western part of North Pacific
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Dynamic of various characteristics of seasonal processes in cold and warm half-year was investigated.
Meteorological stations are located from the north to south in the coastal zone of western part of North Pacific for
the period of investigation from 1917 to 2010. The structure of cold and warm half-years was determined by the
correlation of periods with different temperature. In particular, date of beginning and end, duration of periods, sum
of temperatures and average estimate of temperatures of different periods were considered. It was determined that
in the last decade of the 20th century in the ranks of the various characteristics of the thermal regime of the cold
half-year were change of phases of warming 20-40-year cycles to phases of cooling. In the warm half-year most
similar warming trend was observed in the sums of positive temperatures and temperatures above 10°C. In the
warm season trend of warming has continued in recent decades in contrast to the cold half-year. Thus the structure
of intra-warming since the beginning of this century has changed. If before, there was a marked increase in the
prevailing winter temperatures in recent decades, the trend of warming is appear of the warm half-year.
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The Kuroshio plays major roles in transporting heat and organic/inorganic materials from the subtropical region
to the subarctic one. Focused on the nutrient in the Kuroshio region, historical hydrographic data were analyzed to
clarify the three dimensional structure of the nutrient and its seasonal and interannual variabilities. Along the jet
of the Kuroshio, the nutrient maximum was detected on the isopycnal surface of 24.5-25.5s in the whole region
of the Kuroshio. The structure was analogous to the characteristic one well-known as Nutrient Stream found in the
Gulf Stream region in the North Atlantic. It should be emphasized that the nutrient concentration on the 24.5-25.5s,
surface gradually decreases along the Kuroshio toward the downstream region. It implies that the high nutrient
water is originated from the upstream and its adjacent coastal regions and transported downstream epipycnally
along the Kuroshio as is the case with the Gulf Stream. Moreover, the along-jet maximum was detected only
in spring, which is attributed to more active consumption by the phytoplankton on the inshore side of the jet
under the adequate irradiance because the strong baroclinicity inclines isobathes on the isopycnal surfaces and
the water depth on the inshore side is much shalower than the offshore one. The historical data revealed that the
decadal change of the nutrient concentration on the subsurface isopycnal surfaces was synchronized with the
cyclic climate change in the Pacific, suggesting the effect of the induction process on the nutrient supply to the
euphotic layer in the Kuroshio region.
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Turbulent processes in the oceanic mixed layer play crucial roles in regulating the temperature and velocity
fields in the upper ocean, thus controlling atmosphere-ocean interactions leading to climate changes. Accurate
parameterization of subgrid-scale upper ocean processes therefore must be incorporated into oceanic general
circulation models and/or coupled atmosphere-ocean general circulation models.

In this study, large eddy simulation (LES) of the resonant inertial response of the upper ocean to strong wind
forcing is carried out; the results are used to evaluate the performance of each of the two second-order turbulence
closure models presented by Mellor and Yamada (1982) (MY) and by Nakanishi and Niino (2009) (NN). The
major difference between MY and NN is in the formulations of the stability functions and the turbulent length
scale both strongly linked with turbulent fluxes; in particular, the turbulent length scale in NN, unlike that in
MY, is allowed to decrease with the increase of density stratification. We find that MY underestimates and NN
overestimates the development of mixed layer features such as the strong entrainment at the base of the oceanic
mixed layer and the accompanying decrease of sea surface temperature. Considering that the stability functions
in NN show a better performance than those in MY in reproducing the vertical structure of turbulent heat flux, we
slightly modify NN to find that the discrepancy between LES and NN can be reduced by more strongly restricting
the turbulent length scale with the increase of density stratification.
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The lag correlation analysis was carried out for every month at time lags 0-24 months. It was carried out on
monthly average air temperature at 3 stations of the Eastern coast (Korf, Ossora, Petropavlovsk, lighthouse) and
monthly average water temperature in the western part of the Bering Sea from 1951 to 2009.

The thermal influence of the Bering Sea begins to show since may. Moreover the water temperature anomalies in
April determine the air temperature anomalies in May-June, i.e. with 1-2 month lags (water temperature leading).
At the beginning of summer the relation is found only in the North-Eastern coast (Ossora and Korf). In the middle
of summer the water temperature determines the air temperature synchronously and air-temperature in the end
of summer - an early autumn. In the autumn the relations between both temperatures are synchronous. The long-
term relations (from 6 to 14 months) are brightly shown only at the beginning of summer in Petropavlovsk: the
water temperature in the west of the Bering Sea in April, May, August, September-December of previous year
determines the air temperature in June. In Korf the June air temperature is determined by water temperature of
April, November and December of previous year.

The asynchronous relation of average air and water temperature on the eastern coast of Kamchatka is a direct and
significant; the water temperature anomalies in December determine the average air temperature anomalies on the
coast in March, September-November of the next year.

In general, the temperature of the eastern coast of Kamchatka is characterized by close direct synchronous relations
with the water temperature of the western part of the Bering Sea within May-November (in December and April
they are absent, and from January to March carrying out the correlation analysis is impossible) and asynchronous
relations in May-June, August-September (with shift 1-2 months).
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This study shows that there are three branches of North Equatorial Current (NEC) in the thermocline. In addition
to Kuroshio and Mindanao current, there is a third current flow directly from the inner ocean to the equator.
Thus, in each layer, there are two bifurcation line of NEC, a west boundary bifurcation and an inner bifurcation
respectively. A new identification method dividing the NEC in the Pacific, to track line and the bifurcation channel
is employed in this study. We focus on the climatological characteristics of the western boundary of the NEC
bifurcation line and the inner zone. The bifurcation line of the western boundary drift polarward with depth, and
the inner zone bifurcation line show a clockwise rotation with depth around 180°E. As for seasonal variation, the
average position of western boundary of the bifurcation line reaches the most south in June and the most north
in December, while the inner zone bifurcation line is southward in spring and summer, northward in autumn and
winter. The initial signal source of the two bifurcation lines’ latitude change are different.

The position of NEC bifurcation lines determine the exchange and distribution between the subtropical and
tropical circulations. The interannual and interdecadal changes of NEC bifurcation line significantly affect the
heat distribution and thermal structure changes of tropical and subtropical Pacific, thus exert influence on the
North Pacific and global climate.
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We investigates year-to-year variability of springtime chlorophyll a (CHL-a) concentration in association with
ocean mixed layer depth (MLD) in the East Sea (Japan Sea). MLD data were obtained from 1/12° Global HYbrid
Coordinate Ocean Model (HYCOM) for the period (2004-2010). For CHL-a concentration, Sea-viewing Wide
Field-of-view Sensor (SeaWiFS) and Moderate-Resolution Imaging Spectroradiometer (MODIS) data were used.
The spring CHL-a concentration shows substantial year-to-year variability. In 2008, CHL-a concentration in the
Ulleung basin in April reaches a maximum (8 times larger than the other years) for the period (2004-2010). The
increase of the spring CHL-a concentration in 2008 is attributed to considerable deeper winter mixed-layer (about
2 times larger than normal years) that probably entrains more deep-ocean nutrients into upper ocean, making
favourable spring bloom condition. The larger winter MLD in 2008 is caused by intensified wind and ocean
surface cooling that are associated with strengthened Siberian high and Aleutian low. On the other hand, spring
CHL-a in 2004 is not elevated significantly, although the winder MLD deepens considerably. Deeper mixed
layer in spring seems to prohibit phytoplankton bloom in 2004 through unfavourable light condition. Difference
responses of spring CHL-a to winter MLDs in two years (2004 and 2008) suggest that springtime stratification
also plays a crucial role in phytoplankton bloom in the East Sea (Japan Sea).
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Long-term monitoring is a key component of an ecosystem-based approach to fisheries management. Time series
data enable the examination of changes in oceanographic and community metrics. Government funding sources
for long-term monitoring of biological and oceanographic processes has dwindled in recent years, while the
mandate for this type of information has increased. If data driven ecosystem-based management continues to be
goal then methods for reducing the costs of data collection must be found while data quality is maintained. An
example of this type of innovative approach can be found in Alaska walleye pollock (Theragra chalcogramma)
fishery where researchers have teamed with commercial fishers to deploy inexpensive temperature and depth
data storage tags on trawl nets. At the same time, data on fish density and distribution are being collected using
the fishing vessels’ own acoustic systems. These data are being used to validate oceanographic models, to assess
the effects of oceanographic conditions on bycatch in the walleye pollock fishery, and to evaluate the effects of
oceanographic conditions on walleye pollock density and distribution. This session is intended to explore the
ways in which cooperative research with other seagoing stakeholders and the use of commercial and recreational
vessels as sampling platforms for biological and oceanographic monitoring can be integrated into ocean monitoring
systems. With sufficient interest by the contributors, a special issue of Fisheries Research will be sought.

Wednesday, October 17 (9:00-12:50)

09:00 Introduction by Convenors

09:05 Steven J. Barbeaux
Cooperative monitoring in the Alaska walleye pollock (Theragra chalcogramma) fishery
(S4-8510)

09:25 Rudy J. Kloser, Tim E. Ryan, Ryan Downie, Mark Lewis and Gordon Keith

Using commercial vessels to monitor deep-water fisheries and basin scale ecosystems
(S4-8546), Invited

09:50 Sonia Batten and Anthony Walne
