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Studies on the Intertidal Communities of the Sea of Japan

IV. General Features of the Zonation of Rocky Shores

in Oga Peninsula

Takaaki YajimMa
Abstract

Community structure and the vertical distribution of intertidal algae and inverte-
brates were investigated in summer at the exposed and sheltered rocky shores at 15
stations along the coast of Oga Peninsula, northern part of Honshu, Japan.

The community structures of those stations, generally speaking, were divided into
four groups which showed good correlation with the degree of wave action and geogra-
phy of the stations. The structures, however, were simple and the winkle, Nodilittorina
exigua, was dominant at most stations except for some sheltered shores. The vertical
distributions of the limpet, Collisella dorsuosa, the barnacle, Pollicipes mitella and the
barnacle, Chthamalus challengeri, were influenced mainly by the wave action. On the
other hand, the distributions of the calcareous algae, Corallinoideae spp., the limpets,
Cellana torewma, C. grata grata, Pattelloida ( Collisellina) saccharina lanx, Collisella dor -
suosa and Notoacmea spp., the winkle, Littorina brevicula, the barnacle, Tetraclita squa-
mosa japonica, were considerably influenced by the tides. The fact that the vertical
distribution of N. exigua was observed widely at the exposed shores could be explained
by the wave action. But, the vertical distribution of Nodilittorina and Litforina at the
sheltered shores overlapped to great extent or unusually the former occupied lower site

than the latter. These facts suggest that the vertical distribution of Nodilittorina is
affected not only by the wave action but by the tides.

The community structures and vertical distributions of the intertidal organisms at

the rocky shores of Oga Peninsula and Noto Peninsula had common characteristics.
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Fig. 1. Variation of daily high and low water level (HWL and LWL) at Akita. MTL
is the mean tidal level. Data from the Tide Tables for the yvear 1978 (Japan Me-
terological Agency, 1977),
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Fig. 2. Map of Oga Penisula showing the surveyed stations along at each station. The
exposed and the sheltered shores, except for TAT and KAN where were surveyed
only exposed shore, were surveyed. UNO : Uno-saki, TAT : Tateyama-zaki, SHI:
Shiose-zaki, TSU : Tsurugi-zaki, KAN : Kanaga-zaki, KEN : Kenchdjé near Oga
Aquarium, NYU : Nyado-zaki and OMO : Omotsu- zaki.
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Table 1. Dominant species of the intertidal algae and invertebrates at each station. -+

in no. of species means that Corallinaceae and Notoacmea of its station may be a
few species. + in no. of individuals means the number of individuals of Dexino-

spira sp. of dominat in coverage. For abbreviations of the stations, see Fig. 2.

UNO TAT SHI TSU KAN KEN NYU OMO
1 2 3 1 1 2 1 2 1 1 2 1 2 1 2
Algae
Enteromorpha compressa ®
Cladophora sp. ®
Sargassum hemiphylium [ ]
S. nipponicum o
Nemalion vermiculare L o o ®
Gelidium sp. [
Caulacanthus okamurai o ®
Corallinaceae spp. ® @ o o
No. of species 6 3 4 2+ 5+ 0 44 3+ 3+ 4+ 0 3+ 0 2+ O
Invertebrates
Cellana toreuma (@]
C. grata grata ® O O
Collisella dorsuosa O
C. heroldi heroldi O (0] (@)
Littorina brevicula ® O ®
Nodillittorina exigua ® © O ©® ® ® ® ® ®© ® ® ® O
Batillaria cumingii ®
Dexiospira sp. o O
Pollicipes mitella O (@)
No. of species 10 7 2 9 11 4 12 9+ 10 10 4+ 9 5+ 8 3+
No. of individuals 126+ 77+ 233 51 293 110 581 473 388 229 235 366 213 189 113
O : Dominant in number-the species which is the significant difference with 90 per
cent reliability from the mean occurrence rate. @ :Most dominant-a species being
the most in numbers among the dominant ones. @ :Dominant in coverage.
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Fig. 3. Dendrogram showing the similarity of the interti-
dal animal communities in the different stations. Index UNO-3
of similarity is obtained by Whittaker’s method. For u;o — slo T30

abbreviations of the stations, see Fig. 2.
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Fig. 4. The distribution of organisms and profile on an

WS &0 ) Ichidr Clesinyic 3 exposed rocky shore at Tsurugi-zaki. The rock face
LTwiz, A2 FOHHNHRLIL is the altered andesite and its pyroclastic rocks.
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MTL26LEHWSIE»HTTH- water spring, the mean tidal level, the extreme low

2h, LI EFICLEA I N, water spring and the datum line of the tide tables.
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WTHEOIIXML T, %REFRZEH exposed rocky shore at Omotsu-zaki. The rock face
WSIhETH - 72, L%z is the rhyolite and its pyroclastic rocks. For abbre-

viations, see Fig. 4.
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is the altered andesite and its pyroclastic rocks. For
abbreviations, see Fig. 4.
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see Fig. 4.
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Fig. 10. Vertical distributions of Nodilittorina exigua
(Ne) and Littorina brevicula (Lb) at each station
. For abbreviations of the stations see
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Fig. 11. Relationship between the diameter of shell and the shell length of
Littorina brevicula collected at various stations of Oga Peninsula.
r : correlation coefficient, significant at 0.05 level.
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Fig. 12. Vertical distribution of Cellana toreuma (Ct), C. grata grata (Cg),
Pattelloida (Collisellina) saccharina lanx (Ps), Collisella heroldi heroldi
(Ch) and Notoacmea spp. (No) at each station in summer. For abbrevia-

tions of the stations, see Fig. 2.
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at each station in summer. For abbreviations of
the stations, see Fig. 2.
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