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Title: Restoration, Enhancement, and Protection of Coastal Marine Fishery Ecosystems (Tuesday September 4, 2007)

Modulator: Doug Beard

8:00 AM Overview of Joint AFS-JSFS Symposium, Doug Beard

8:20 AM Restoration scaling in a regulatory context: What is equivalence? Elizabeth

Strange

8:40 AM Restoration of habitat environment in combination with aquaculture and fishery production: A case study in Omura Bay,
Nagasaki, Hideaki Nakata

9:00 AM The Salmon 2100 Project: Options to protect, restore, and enhance salmon along the West Coast of America, Robert Lackey
9:20 AM Distribution of the invasive New Zealand mudsnail (Potamopyrgus antipodarum) in the lower Columbia River and its first
recorded occurrence in the diet of juvanile Chinook salmon (Oncorhynchus tshawytscha), Karen Bersine

9:40 AM Otolith microstructure reveals the importance of tidal wetlands as nursery habitat for Chinook salmon in the Skagit River,
Washington State, USA, Kim Larsen

Modulator: Doug Beard

10:20 AM Urbanization effect on coastal resources: Forage fish spawning habitat along an urbanized gradient in Puget Sound, There-
sa Liedtke

10:40 AM Coastal habitats provide critical habitat for bull trout recovery, Reg Reisenbichler

11:00 AM Chesapeake Bay habitat restoration, can we use old roads to produce new oysters? Tom O’Connell

11:20 AM Managing freshwater inputs: Effects on nekton productivity, diversity and community assembly in Breton Sound, LA,
Bryan Piazza

11:40 AM Regeneration of shallow nursery grounds and application of stock enhancement technology to rejuvenate coastal fishery
resources, Yoh Yamashita

Modulator: Hideaki Nakata

01:20 PM Possible prevention strategies for harmful red tides by utilization of algicidal bacteria: Applicaiton of seaweeds as huge
sources of algicidal bacteria, Ichiro Imai

01:40 PM A risk-based approach to eutrophication mitigation in the southern Gulf of St. Lawrence estuaries and coastal waters,
Sophie Bastien-Daigle

02:00 PM Developing techniques for assessing nearshore aquatic communities and habitats: Examples from the Great Lakes, Jim
Mckenna

02:20 PM Making biodiversity data available for coastal habitat restoration: Collaboration between Japanese and American informa-
tion systems, Mark Fornwall

02:40 PM The National Fish Habitat Action Plan-Putting the emphasis on protecting and restoring coastal habitat, Susan Marie Sted-
man
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(This symposium will review methodology and case
studies for the conservation and restoration of coastal
and aquatic ecosystem, which is useful for the enhan-
cement of vertebrate and invertebrate fisheries
resources as well as for the increase of productivity of
aquaculture activity)
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Restoration of habitat environment in combination with
aquaculture and fishery production: A case study in
Omura Bay, Nagasaki
Hideaki Nakata! and Hitoshi Yamaguchi?
1Faculty of Fisheries, Nagasaki University
2Nagasaki Prefectural Institute of Public Health and En-
vironmental Sciences

Depletion of dissolved oxygen (DO) in the bottom
water in summer has been seriously threatening habitat
environment of enclosed bays. In addition to hyper-
eutrophication due to increasing land-based nutrient
loads, losses of tidal flats and seaweed beds due to
coastal development such as reclamation have greatly
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contributed to reduction in various ecological functions
of those regions for maintaining biological productivity,
leading to decline in fisheries yields in many coastal
areas. The DO depletion could be a trigger of red-tide
outbreaks through increased nutrient resolution from the
bottom sediment, followed by further degradation of the
habitat environment. It is therefore urgent task to im-
prove the present situation and to take preventive meas-
ures against these problems.

In this regard, we have been engaged in basic study on
the restoration of DO-depleted habitats by aeration in
combination with aquaculture and fishery production in
Omura Bay, Nagasaki, where DO depletion has been
serious problem for a long time. We have made a diagno-
sis on the present environmental condition of this bay,
followed by consideration of proper methods for improv-
ing the condition in a sustainable way. We have looked at
the possibility of direct improvement of the DO-depleted
habitat environment by aeration, and by doing so tried to
activate aquaculture production of oysters, etc. For test-
ing it, we have made meso-cosm experiments and some
field practices using aquaculture rafts as well. Further,
we have also estimated economic benefit from applying
that system to the real case.

In the presentation, we will introduce some of the out-
put from the case study in Omura Bay and propose a new
ecosystem approach to the restoration of DO-depleted

habitat environment.
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Regeneration of shallow nursery grounds and application
of stock enhancement technology to rejuvenate coastal
fishery resources

Yoh Yamashita

Kyoto University

In Japan, commercial landings from coastal fisheries
have shown a continuous decreasing trend after the peak
in mid 1980’s and are currently about 70% of the peak
years. There are 3 possible causes for this decline: (1)
natural phenomena due to climate change, (2) overfish-
ing, and (3) deterioration of the coastal environment in
relation to human activities. Landings have markedly
decreased in semi-enclosed coastal areas which have
been greatly influenced by human activities, for example
to about 15% and 36% of the peak years in Ariake Bay
and Seto Inland Sea, respectively. In shallow coastal
areas and semi-enclosed areas, the third factor is consi-
dered to play the most important role in the decline of
coastal biological resources. In these areas, size and bio-
logical productivity of nursery grounds are thought to de-
termine stock size. Namely reclamation and environmen-
tal deterioration of shallow nursery grounds lead to a
direct decrease of potential stock productivity.

We have accumulated stock enhancement technol-
ogies for more than 80 marine animals in Japan. In addi-
tion, suitable environmental conditions of the nursery
ground and biological productivity of prey organisms for
important target species have been intensively studied.
Conservation and regeneration of shallow nursery
grounds and application of stock enhancement technolo-
gy to rejuvenate coastal fishery resource are discussed.
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Possible prevention strategies for harmful red tides by
utilization of algicidal bacteria: Application of seaweeds
as huge sources of algicidal bacteria
Ichiro Imai
Laboratory of Marine Environmental Microbiology, Di-
vision of Applied Biosciences, Graduate School of
Agriculture, Kyoto University, Kitashirakawa, Sakyo,
Kyoto 606-8502, Japan
E-mail: imailro@kais.kyoto-u.ac.jp

Harmful algal blooms (HABs) have caused huge fish-
ery damages by killing fish and bivalves in Japanese
coastal waters such as the Seto Inland Sea. The average
economic loss associated with red tides is one billion yen
(more than 10 million US $) or more per year. There-
fore, there is an urgent need for bloom mitigation strate-
gies in aquaculture areas. Many methods for direct con-
trol of red tides have been attempted, but no physical
and chemical control has been successful. Microorgan-



isms such as bacteria appear to be promising control a-
gents against red tides, as they are abundant in marine
ecosystems, proliferate rapidly, and sometimes are host-
specific. Studies on temporal fluctuations of algicidal
bacteria and red tides of Heferosigma akashiwo
(Raphidophyceae) indicated that algicidal bacteria spe-
cifically associated with the occurrence and crash of H.
akashiwo red tides, also contributed to the rapid termina-
tion of red tides in the coastal seas. New research indi-
cates large numbers of algicidal bacteria attached onto
the surface of seaweeds such as Ulva sp. (Chlorophyta)
and Gelidium sp. (Rhodophyta). The presence of the
large number of algicidal bacteria indicates the potential
for preventing red tide occurrences. We propose a new
prevention strategy for red tides by cultivation of sea-
weeds in aquaculture areas. When we develop and re-
store the natural seaweed beds, which have been lost in
the past by reclamation, these recovered seaweed beds
presumably function to prevent the occurrences of nox-
ious red tides. Further, restored seaweed beds also serve
as nursery grounds for important fisheries.
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