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Physiographic Unit for Understanding the Spatial Structure of the Coral Reef
Ecosystem at the Yoron Island Fringing Reef, Ryukyu Islands

Tatsuo NAKAI”

Abstract

0 O The spatial structures of a 10'~10° m scale on coral reefs were understood by reading aerial
photographs and investigating the topography of the fringing reef at the eastern part of Yoron
Island, Ryukyu Islands. This study set a new physiographic unitt] PGUOat the coral reefs as
well as studied zonation. PGU has the following characteristics.[0 10In an aerial photo, a linear
pattern comprising micro-landform arrangements is recognized on the reef flat;[1 2[0 Seawater
flowing beyond the reef crest from the open sea and entering the moat before returning to the
open sea through a breakout in the reef crest or a channel flowing parallel to the shoreline con-
stitute a very common pattern in the research area;J 300 The series of currents observed in the
area constitute a water system resembling a drainage water system on land and 4 systems were
arranged at the eastern part of Yoron Island ;] 40 The movement of seawater is controlled by
landforms such as reef crests, channels and lands[] a capel] which might qualify as borders of
PGUs;0 500 Movements controlled by such landforms are dominant, and tend to be longer in
terms of time. In this study, a physiographic unit is defined as follows.[] 10A unit that is distin-
guishable from other adjacent areas by its geomorphological borders {1 2[0And, a unit that is dis-
tinguishable from other adjacent areas when referring to the movement systems of seawater and
materials.

0 O The notion of spatial structures of coral reefs of a 10'-10° meter scale was substantiated by
this research using the overlapping zonation approach known here as PGU on reef flats. The
spatial structure makes a frame of the coral reef ecosystem. Therefore, setting a PGU is thought
to be effective for application to coral reef conservation.
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Fig. 10 Location and outline of Yoron Island.
Lines are transects of Fig. 2.
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Fig. 20 Landform profiles on 6 transects.
1: Coral Head or Massive Coral, 2: Coral Mound, 3: Sand and Gravel, 4: Limestone, 5: Non-limestone.
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0 0 O Arrows show dominant current directions.
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Fig. 50 Zonation of coral reef in east of Yoron Island.
1: Reef Edge, 2: Reef Crest, 3: Coral Head Zone, 4: Coral Mound Zone.
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Fig. 60 Aerial photo and linear patterns between
Terasaki-Kurohana-Minata in northeast
Yoron Island.

0 0O O A: Aerial photo, B: Linear patterns.
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Fig. 70 Sediment movement on L-3 offing Kurohana.
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Fig. 70 Sediment movement on L-3 offing Kurohana.
A Distribution and changes of sediments in a 50 cm quadrate at 6 points.

B0 Position of transect.

CO Result of a painted sand trace surveyd 20/3/1981-29/3/198101

Legend of A

1: Sand, 2: Branching coral gravels, 3: Block like and flattened shape coral gravels, 4: Other gravels, 5: Living

branching coral, 6: Algae, 7: Limestone, 8: Out of photo.

Legend of B

0 1: Point on L-3, 2: Distribution of transported painted sand.
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Fig. 80] Seawater movement in reef flat for a model.
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Fig. 90 Seawater movement shown by aerial photo reading in the northeast coral reef of Yoron Island.
000000 Wide arrows: Wave, Narrow arrows: Current, Lines: Boundary.
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Table 10 Typhoons that passed within about 50 km of Yoron Island] 1951-199101
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No
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O

No
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1951
1952
1954
1956
1957

1959
1961
1964
1966

1968
1970
1971

11
2
5

15
7

14
6

18

14

13

24

10
9

20

935
960
940
955
930
955
970
920
989
997
978
980
945
985
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1972
1974
1975
1976

1977
1978

1979
1985
1986
1989
1990
1991

7
18
6
9
17
9
8
11
20
9
8
12
19
17

955
975
980
950
935
910
960
965
950
990
970
980
900
955
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1972 7 955
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Yoron Island
1946

01019460 000000000000003
goooooooboooooboooobooooboooooobooboobooooobooao, o

1100001200000

Fig. 100 Aerial photo of coral reef taken in 1946.
Arrows are dominant seawater movement direction read from the aerial photo. Lines are boundaries
of seawater movements. This legend also refers to Fig. 11 and Fig. 12.

The aerial photos were taken by the USAF.
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Yoron Island

1977
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Fig. 110 Aerial photo of coral reef and seawater movement pattern taken in 1977.
The aerial photos were taken by Geographical Survey Institute.
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Fig. 1200 Aerial photo of coral reef taken in 1991.
The aerial photos were taken by Geographical Survey Institute.
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Fig. 130 Physiographic unit] PGUOmap of the east coral reef of Yoron Island.
1: Reef Edge, 2: Dominant Direction of Spur and Groove System, 3: Boundary
between Physiographic Units, 4: Physiographic Units.
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Fig. 140 Typical spatial structure on reef flat of Yoron IslandJ Physiographic unit and zonation.
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and organisms in coral reef ecosystem.
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