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Recent studies on the succession of marine algal communities in the sublittoral zone have contributed to the development

of marine afforestation technology in coralline flats called "Isoyake" where the crustose corallines are dominated.

Coralline flats enlarge its area when the communities of large perennial brown algae that form marine forest are reduced
by the combined hydrographical factors of high temperature and/or low nutrients. Succeedingly, destructive grazing by

dense populations of herbivores such as sea urchin maintain coralline flats. Since dibromomethane, the secondary

metabolite of crustose corallines induces normal metamorphosis of sea urchin larvae, an enforced grazing pressure
sustain collarine flats. Marine afforestation in coralline flats reduce grazing pressure at the primary stage due to the
growth of large annuals. This relative decrease in grazing pressure drives algal succession towards the final marine

forest stage.
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Table 1. Cause of marine forest decline

1. Ecological factors

11 Artificial factors

1. Environmental change

1) Hydrographic variation (temperature, nutrient, wave action etc.)
2) Geophysical change (tsunami, eruption, flood waters etc.)

2 . Biological effects
1) Grazing by herbivorous animals

2) Inhibition of algal growth by crustose coralline red algae

1. Over harvest
2. Low of transparency by pollution
3. Suspension of silt and drift sand
4. Waste water from mine factories
5. Oil pollution
6. Synthetic detergent (?)
7. Agricultural chemicals (?)
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Fig. 1. The areas recorded marine forest decline (Yanase 1981) .
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Fig. 2. Cyclic succession of marine algal communities in the sublittoral zone (Taniguchi et al. 1995) .
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Fig. 3. Rate (%) of sea urchin, Strongylocentrotus nudus larvae
settled and metamorphased in response to substrates of live Ulvella
lens (top) , live Lithophyllun yessoense (middle) , and solutions
of dibromomethane (CH,Br,) , tribromomethane (CHBr;) and
chlorodibromomethane (CHBr,Cl) (bottom) . solid circles and
empty symbols represent metamorphosis and settlement, respectively
(Taniguchi et al. 1995) .
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Fig. 4. Chemical structures of active sesquiterpene derivatives, 1-5
obtained from the brown alga Dictyopteris undulata (Taniguchi et al.
1993) .
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Table 2. Elements of marine afforestation technology
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I. Production and supply of seed and seedlings

II. Preparation of substratum

IIL Protection of seeds and seedlings

1. Transplantation of matured adult

2. Mass-scattering of zoospores, gametophytes and
young sporophytes

3. Long-line culture and sea bottom transplantation
of sporophytes

1. Establishment of artificial reefs
2. Blasting of rocks
3. Destruction of other algae

1. Removal of herbivorous animals

2. Reduction of grazing pressure by other algae
3. Access obstruction against herbivorous animals
4. Enclosure of seedlings by net

5. Utilization of natural chemicals

(Taniguchi et al. 1995)
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Fig. 5. Schematic diagram of marine afforestation of Eisenia bicyclis (Taniguchi 1989) .
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