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SUMMARY

Total area of the phenomenon named barren ground in Jeju coastal waters was
amounting to 4,541ha, representing 31.4% of the total coastal waters of Jeju and 61%

of all the national barren grounds. The barren ground was expending down to coastal

zone of 15m in depth.

The seaweeds of Jeju marine forests were of 19 species, covering 2 species of
Laminariales and 17 species of Fucales. The major species of the Jeju forest was
Ecklona cava which distributed all the coastal waters from tide line to subtidal zone
30 m in water depth. Habitats of Sargassaseae was also wide open. Two species of
edible Sargassaseae, Sargassum fulvellum and S. hornerii, were selected as a target

species for seed production to rebuilt the barren ground.

The iron artificial nets for the seaweed attachment was sized 200 cmx 60 cmx46
cm and specially covered by iron net (6 mm in mesh size) to prevent invasion of
herbivores. In the structure, however, small fish and shellfish were allowed to pass
through the net. Fouling organisms attached on the covering nets were regularly

removed for a light penetration into the artificial nets.

The candidate sites for an installation of the artificial reef carrying seaweed seeds
were surveyed in terms of tidal current, wave, physical parameters, bottom structure,
faunal and floral structures. Selecting criteria for the installation of the artificial reefs
were locations where bottoms are hard and plat and physical energy of the waters are
mild. This selection provides a safe installation of the reef, even without fixation. The
artificial reefs were deployed in the selected sites where water depth was about 10 m.

The seed panels were put together on the artificial reefs and fixed to the hard bottom
of the site.

The seaweed seeds were transplanted using artificial reefs in the barren grounds
where physical energy of the water was strong. Top of the artificial reefs of housing
form was made of steel to hold 30 seaweed panels. Middle parts of the artificial reef
were filled with rocks to provide fish and shelifish with shelter. Therefore, the

artificial reefs was characterized by a small ecosystem in the place.

Herbivores damaging the wild ecosystem of the seaweed forests were marine

IP:14.49.138.138, 2017-11-02 17:35:14



fishes composing Chromis natatus and Siganus fuscescens, shellfish, Nordotis gigantea
and Turbo (Batillus) cornutus. The organisms showed a fishing action, damaging early
life of the transplanted seaweeds. However, the seaweeds could survive the herbivores
with growth. Seaweed seeds on the artificial reefs which were placed in the outer
boundary among the grouped installation were more severely damaged by the

herbivores. Some of wild seaweeds including Undaria were found in the artificial reefs.

Establishment of seaweed forest on the artificial reef brought aggregation of
swimming and benthic fishes around it. Molluscs such as Turbo (Batillus) cornutus
and Chlorodtoma lischkei were inhabiting on the blades of the seaweeds and surface
of the artificial reefs, providing a food-chained ecosystem. Concludingly, seaweed seed
transplantation in the barren ground was successful in terms of recovery or
rebuilding of ecosystem. For the better results, however, the seaweed seeds should be
transplanted over the level where they could survive damaging herbivores, particularly

during the initial life stage.
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Fig. 2. Costal area of barren ground in the world.

_19_

IP:14.49.138.138, 2017-11-02 17:35:14



YR A%g A4 3Y 30 Uehd v 2o A AN 2T Uk 53
F2Ae A7 bR 9% AW B3I gt FRAY, FAE PG B8
Slq AXSA B2 ATt

a9 3 &89 Axs A A,

Fig. 3. Costal area of barren ground in Japan.
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Fig. 4. Coastal area of barren ground at JeJu island.
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Table 1. Present status of barren ground at JeJu island 2004
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e U}%cgl ;5)}‘5.31 g;‘f‘ga 'Q;X;/Sl%
1998 2004
A FA) 646 36 2442 37.8
BAFZ 7,113 738 1,750.0 24.6
A A LA 1,661 598 740.8 44.6
A F 5,031 1,559 1,806.1 - 359
g A 14,451 2,931.0 4,541.1 314
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Fig. 5. The map showing barren ground in Korea.
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Table 2. Status of barren ground in Korea
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" , , 1.7
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g A 32,330 7,427.1 23.0
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Table 3. Lists of seaweeds to construct seaweed forests in Jeju island

T g 9 =5 % A4
Laminariales |Ecklonia cava 7re) z35d)o] Asd
(CHXvb&)  \Undaria pinnatifida u ZZt sl A 42 410m
Fucales Hizikia fusiformis = Z70 s
(2A8YE)  |Myagropsis myagroides 9] B /) ¥ A}t Z38) 44 3~5m
M. yendoi N 71 EAN AR | Z3 4 3~5m
Sargassum confusum k2 o] B 2k %3 44 3~5m
S. coreanum 2l 7 X}k %3] 44 3~5m
S. filicinum AA}E] B Ak %3t} 44 3~5m
S. fulvellum =g Zpatk Z3d 44 3~5m
S. giganteifolium Z2E X A %3 44 3~5m
S. hemiphyllum Q) i Aput Z7r) Bk
S. horneri 3 Af o] I x}puk %3 4 3~10m
S. micracanthum Z 7} A Bk %3t 44 3~10m
S. patens ko] B zhuk Z3st) 44 3~10m
S. piluliferum T<&EEAE %3 44 3~5m
S. sagamianum vl Eo) ¥ 24t Z3d 44 3~10m
S. serratifolium B2k Z3&Hd 44 3~10m
S. siliquastrum 7] 2 Ak Z&) 4 3~10m
S. thunbergii 2| Z0] 2 F - 3
AR e 2 F-3R $HEL A Fo|(Sargassum  thunbergii), ¥

[¢)
(Hizikia fusiformis)olloev, AzXA ol $8FL FYEANKS. hemiphyllum)©l 3
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Fig. 6. Development of productive technique of artificial seedling from E. cava.
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Fig. 7. Development of productive technique of artificial seedling from Sargassum
spp(A. S. hornerii, S. fulvellum).
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Fig. 9. Transplanting technique of algal artificial seedlings(A. S. fulvellum B. E. cava)
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Fig. 10. Construction of marine forest using artificial reefs of house form.
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Fig. 11, Construction of marine forest using artificial reefs of sticking pannel.
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Fig. 12. Diagram of seaweed forest to transplant E. cava at JeJu coast.
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Fig. 13. Line method of seaweed forest to transplant E. cava at JeJu coast.
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Fig. 14. Monthly growth rates of E. cava at JeJu coast 2006.
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Fig. 15. E. cava growing on the rope and S. hornerii on hemicircular reef at JeJu

coast.
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Fig. 16. Herdmania monus growing the rope of E. cava and the hemicircular reef.
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Fig. 17. Monthly growth rate of Sargassum spp.
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Fig. 18. Benthos spreading on coastal rocks Jeju island.
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