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Survey transect numbers of 2—23 are given in Fig. 2.
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the surface of the surf bench edge. Bench is
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m. Note the wave reflaction,
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Numbers show the survey transects shown in Fig. 2.
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Numbers show the survey transects shown in Fig. 2.
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Numbers show the survey transects shown in Fig. 2.
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Numbers show the survey transects shown in Fig, 2.
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Table 1 Conditions for surf bench development in Arasaki coast
West Central Transitional East

Rock Porosity

S. H. rebound hardness + +=
Wave Wave energy + + +

Sea urchin distribution o +
Organism  Chiton distribution + +

Chloropyceae cover + + +
surf bench width narrow narrow intermediate wide

(+ good condition for surf bench development)
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Factors Affecting Surf Bench Development in
Arasaki Coast, Okinawa Island, Japan

Yasushi MORIYAMA¥*

To examine the factors affecting surf bench development, surf bench width, properties of
surf hench-forming materials, assailing force of waves and organism distribution were
quantitatively investigated selecting Arasaki coast, southern end of Okinawa Island.

Arasaki coast is cliffed coast with height of 5m and consists of Pleistocene Ryukyu
Limestone. Width of the surf benches is 42 m wide in east part and becomes narrow in west
part with a width of 1 m. Studied surf benches were divided into four parts based on surf
bench width and coast line direction: (1) east part with a surf bench width of 40 m, (2)
transitional part with a width of 20 m, (3) central part with a width of 10m, and (4) west part
with a width of 1—10 m.

Porosity and Schmidt Hummer rebound hardness were measured as Ryukyu Limestone
properties at sea cliff and nip. Porosity of Ryukyu Limestone concentrates 11—13%, there is
no difference among four parts. Schmidt Hummer rebound hardness of Ryukyu Limestone
indicates 19.8—30.7%, limestone of east part with wide bench width has low hardness and
high in central and west part with narrow bench width.

Wave energy was calculated as assailing force of waves. Wave energy attacking west
part was found relatively small than that of other three parts.

Organism distribution, which has been thought to be a important factor on surf bench
formation, was observed in the field. A large number of sea urchin and chiton, well known
as bio-eroder, were found at nip, but they were hardly found at sea cliff. Density of sea
urchin distribution is high in east part, while, the density of chiton is high in west part.
Seaward edge of benches are actively bored by sea urchin except for west part, while west
part is infested with chiton. On the other hand, all of nips are covered by organic accretions
such as calcareous algae and chlorophyceae. Nip-protecting chlorophyceae is well flourished
in the transitional and east part.

The above results lead to the conclusion that the important factors affecting surf bench
development are magnitude of rock resisting force and wave assailing force than that of

organism distribution.

Key Words: Factors affecting surf bench development, Arasaki coast, Rebound hardness, Wave
energy, Organism disrtibution.

*Graduate Student, Graduate School of Environmental Science, University of Tsukuba, Ibaraki 305, Japan.



