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What is POMAL?
POMAL is a new IMBER-JAPAN project for 2007-2012 studying the marine ecosystem responses to the natural and/or 
anthropogenic environmental changes. Marine ecosystem regime shift with the outbreak of initially minor species is globally 
observed phenomenon. Fish species alternation such as sardine stock collapse simultaneous with increase in anchovy is a 
well known example. Jellyfish blooms are increasing in the coastal regions inducing drastic change in the ecosystem 
components and dynamics. It is estimated that these population outbreaks are the responses to natural and/or 
anthropogenic environmental changes during their early life stages. It is expected to develop the forecasting ability or the 
control technology to the population outbreak for the stable and effective use of marine fisheries production. POMAL has a 
couple of subproject, which are SUPRFISH and STOPJELLY. POMAL is funded by the Agriculture, Forestry and Fisheries 
Research Council (AFFRC)

Hiroaki Saito Fisheries Research Agency  hsaito@affrc.go.jp

Shin-ichi Uye Hiroshima University            suye@hiroshima-u.ac.jp

GOAL of POMAL
Understanding the mechanisms of marine ecosystem responses to environmental changes in order to make scientific advices 
for sustainable use of marine fisheries production and applicable fisheries management.

SUPRFISHSUPRFISH
Studies on Prediction and Application of Fish Species AlternatioStudies on Prediction and Application of Fish Species Alternationn

STOPJELLYSTOPJELLY
Studies on Prediction and Control of Jellyfish OutbreaksStudies on Prediction and Control of Jellyfish Outbreaks

Population Outbreak of Marine Life
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1987 1988It has been known the relationship between 
climate regime shift and the fish species 
alternation between sardine and anchovy. In 
recent years, the recruitment of Japanese sardine 
suddenly decreased in 1988 and its stock collapsed 
thereafter. The rapid decline in the recruitment 
was related to the SST increase in the southern 
region of the Kuroshio Extension (KEX, Fig.1). Fig. 1 SST anomaly in February (Noto & Yasuda 1999)

In long term, the sardine-anchovy alternation is 
related to PDO (Fig.2). However, it is unknown the 
processes how do the climate regime shift induce the 
fish species alternation. 

The fish species alternation is induced by natural 
forcing and is uncontrollable phenomenon. However, 
the development of the forecasting ability by 
understanding the mechanisms of the fish species 
alternation make it possible to advice to managers 
and fishermen for the sustainable use of marine 
resources based on the understanding of the 
socioeconomic impact of the fish species alternation.   Fig. 2  Annual change in PDO and the catch 

in Japanese sardine and Japanese anchovy

SUPRFISH programme is structured around the 4 major research themes, which are:
1. Physical oceanographic variations inducing the marine ecosystem regime shift.
2. Changing mechanisms of the lower food-web structure responded to the environmental change
3. Physiological and ecological factors of fish related to the fish species alternation
4. Development of the mathematical model  representing fish species alternation and its 

application for the fisheries management    

More than 60 scientists including 19 PIs started the SUPRFISH sciences 
in spring 2007. SUPRFISH includes several kinds of studies, which are: 
1)retrospective data analysis, 2) climate and physical oceanographic 
modeling, 3) field observation, 4) laboratory incubation study for 
plankton and fish, 5) ecosystem modeling, 6) socioeconomical study.  
We set the target study region to waters around KEX and will carry out 
the field campaign in 2008 using several research vessels with newly 
developed remote sensing apparatus, i.e., GLIDER, ARGO+Chl float, 
mooring, satellites. The first annual meeting will be held on 21-22 
January in Sendai.

http://tnfri.fra.affrc.go.jp/kaiyo/POMALweb/index-fish.html

Human activities such as  coastal development, eutrophication, pollution, 
damming, overfishing are drastically changing marine coastal ecosystems. 
Jellyfish bloom is one of the typical and serious result of the 
anthropogenic ecosystem change.  As the trophic level of jellyfish is same 
as planktivore fish such as sardine and anchovy, the jellyfish bloom 
decreases mesozooplankton biomass and fisheries production. If once 
jellyfish bloom occurs, the ecosystem looses plasticity to the original state, 
and the quality of ecosystem services on which our society depends is 
largely degraded.  For sustainable use of marine resources and fisheries 
production, it is important to prevent the jellyfish bloom and keep the 
ecosystem resiliency to perturbations.    

The goal of STOPJELLY is forecasting the jellyfish bloom by studying 
the physiology and ecology of jellyfish and developing the control 
technique of the jellyfish bloom. Although giant jellyfish (Nemopilema 
nomurai) bloom which drifted from  the Bohai Sea and Yellow Sea 
causes serious fisheries and other problems in Japan and Korea, we 
choose moonjelly for the first target species of the project. Moonjelly 
complete its life cycle in coastal waters of Japan and frequently form 
dense bloom. These characteristics make us possible to carry out
various field and laboratory studies. 

Fig. 3 Moonjelly

STOPJELLY has 3 major research themes, which are:
1. Generation mechanisms of moonjelly
2. Development of the forecasting ability and control technology of moonjelly
3. Development of the forecasting ability and control technology of giant jellyfish 

Fig. 4 Giant jellyfish prevent the set net fishery

For the first theme, we choose the Ise Bay, Tokyo Bay 
and Seto Inland Sea as the study fields and carry out 
laboratory and field studies and retrospective data 
analysis for identify the environmental factors inducing 
the moonjelly bloom. 

For the second theme, we develop the forecasting 
model of the moonjelly biomass during summer-fall in 
previous spring. We also develop new technology to 
prevent the moonjelly bloom, e.g., using natural enemy, 
modification of physicochemical or microbiological 
features of the substrate on which polyp attached, etc. 

For the third theme, we investigate the physiological and ecological characteristics of giant 
jellyfish and compare them with those of moonjelly. Identifying the factors related to the 
outbreak of giant jellyfish and developing the forecasting and control technique of the giant 
jellyfish bloom.  

The first annual meeting will be held on 22-23 January in Tokyo.


