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Abstract

Vertical distribution and zonation of marine algae were studied at Sargassum forests on the southeastern rocky coasts of Abugashima
Island (N36° 56" E137° 2°) in western Toyama Bay, Sea of Japan, in June 2001. Along a belt transect (300m long x 1m wide, 0 to 16.7m
in depth), nine zones were recognized by diver’s scene divison and a total of 61 species and 2 encrusting taxa were identified. Species
diversity indeces (Shannon-Wienner’s function) were larger in deeper zones. Cluster analysis using coefficient of community redivided
the nine zones into five structural zones; Sargassum pilulifera zone (0-0.5m in depth, lined with articulated corallines), Sargassum
horneri zone (0.5-1.9m in depth), Sargassum confusum zone (1.9-3.6m in depth, subdominated by Myagropsis myagroides and
Sargassum patens), Sargassum macrocarpum zone (3.6-11.3m in depth, covered with epiphytic Acinetospora crinita) and Sargassum
yendoi zone (11.3-16.7m in depth, subdominated by Ecklonia stolonifera and bottom-drifting 4. crinita). The deeper three structural
zones were perennial zones; maximum standing crop (ca. 4.5kg d.w. m2) was obtained in S. macrocarpum zone locating in the middle

of the three zones. The usefulness of the scene division method in the survey of marine algal vegetation was discussed.
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Fig.1 Map of Abugashima Island ( % in the inlet) and its vicinity. (Contours are drawn at intervals of 1 m).
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Fig.2 Scene division (a) judged by a diver swimming along a belt transect
(300m long, Im wide) extended southeastward from Abugashima Island
and zonation (b) of the same transect proposed from cluster analysis.
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Table 1 Vertical distribution of marine algae on a belt transect extended southeastwaard from Abugashima Pier.

Zone number 1 2 3 4 5 6 7 8
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Total number of species 14 19 33 27 28 25 28 34

H'(Shannon-wienner function) 2.1 1.9 2.8 2.4 2.4 2.5 2.7 3.0
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+: less than 5 % in coverage. © : Species or group occurred in all of 9 scene zones.
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Table 2 Coefficients of community in 9 zones recognized by scene division (See Fig. 2a and Table 1).

Zone 1 1

Zone 2 0.39 1

Zone 3 0.25 0.47 1

Zone 4 0.25 0.44 0.68 1

Zone 5 0.2 0.35 0.49 0.58 1

Zone 6| 0.19 0.31 0.46 0.67 0.79 1

Zone 7 0.14 0.24 0.35 0.45 0.56 0.63 1

Zone 8 0.15 0.24 0.45 0.39 0.56 0.58 0.82 1

Zone 9 0.14 0.19 0.33 0.37 0.47 0.49 0.69 0.8 1
Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6 Zone 7 Zone 8 Zone 9

Square distance

0 10 20 30 4 5 6 70

No.of zones recognized by scene division
Fig.4 Dendrogram constructed from cluster analysis (Ward method) of
‘coefficients of community’ of 9 zones recognized by scene division.
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Table 3 Zone of marine algae on a belt transect off Abugashima Pier, produced by cluster analysis shown in Fig. 4.

Zone I 11 111 \Y \Y
Zone of scene division* 1 2 3-4 5-6 7-9
Distance from shoreline (m) 0-0.5 0.5-3.5 3.5-20 20-105 105-300
Depth (m) 0.0-0.5 0.5-1.9 1.9-3.6 3.6-11.3 11.3-16.9
Dominant bottom type(s) Rock Isolated rock Isolated rock Boulder, Sand,
isolated rock, boulder,
sand pebble
Total number of algal species 14 19 36 29 40
Number of species endemic 5 0 2 16
to each zone
Dominant canopy-forming S. hemiphyllum  S. horneri S. patens S. macrocarpum S. yendoi
algae** S. horneri S. confusum S. patens S. piluliferum
M. myagroides S. yendoi E. stolonifera
S. piluliferum S. piluliferum
Major non-canopy algae** Nongeniculate Squamariaceae A. crinita A. crinita A. crinita

coralline algae

Squamariaceae

Squamariaceae

*: See Table 1, **: > 20% in maximum coverage.
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