ISSN1346—-7840

B 22 ST ZuP

TECHNICAL NOTE
OF
THE PORT AND AIRPORT RESEARCH INSTITUTE

NO. 1 330 December 2016

FEEE D2 DT TR DB % L BEFE D JRAEM T — X ~D i

MUl Eih

ESCAFZEE A VR b RS - Wze i A

National Institute of Maritime,
Port and Aviation Technology, Japan



g E' ....................................... 3
1. (; L‘/&)(: ...................................... 4
1.1 EMSEEMEDEEPELE S OML AL+« o o o e e e e e e e 4
1.2 WS REPEE BB DRIGR -+ - ¢ - e e e e e e e e e e e e 4
1.3 ztg:ﬁﬂl’;.%o) E El/\j .................................. 5
2. BEICHIDBEOWEMOTMEORE -+~ - - - - - 5
2.1 ﬁi@ﬁﬁ;lﬁ@;?ﬁﬁ@%ﬁ T T T 5
2.2 BMEEENITH S DS EETT &+« « + 0 s e e e e e e e e e 6
2.3 ‘{%{gl::ﬁh‘Z)ﬁ%@%ﬁi%ﬁ@ﬁ?ﬂﬂ@ﬁﬁl ........................ 7
3. BEEDBEMOBITIEEDRIZE - - - - - s e e e e e 8
3.1 lib%c: ..................................... 8
3.2 MRMTTVEDBITE © + ¢ - e e e e oo 8
3.3 BEERBEAILIL T — 2y A TROMI - - - - - - - 9
3.4 i &y) ...................................... 12
4, RENESBRAERCSIZHMMEOTE - - - - - - - 13
4.1 litbc: ..................................... 13
4.2 FERIERRITHEE « © « « + v o e e e e e e e e e 13
4.3 FESRLEEL - - - o oo oo 16
4.4 i&b ...................................... 17
T S o1 1 (o 18
5.1 AWIGEDEES -+« o v e e e e e e e e 18
5.2 WEEITHU B ENSHAEOMADSBROME - - -+ - 18
Eg;}ﬁ .......................................... 18
D o0 U T T T 18
(53 A HEYZEMEREIEEEERBIBIE - - - - - - - e e e e e e 20
3B EMBHUATSTOBBEERORE - - - - - - - - - 21
M990 BB OIEEICETBIY « « - - o e 2
(53D FBLBROEAREEDE - -+ - -« - s e e e e e e 23

HBE BEOMEMEOTMOIDDBESE- + - - - - - - 25



Development of a method for analysing complementarity of species assemblages and
an application for the data of benthic marine animals obtained in a bay

Shinya HOSOKAWA*

Synopsis

Complementarity of species assemblages between communities retains high species richness in a
region consisting of these communities. If intertidal zones have the complementarity against subtidal
zones, which is mainly consisted in port area, we can increase the species richness in port areas by
restoring intertidal zones. In this study I focused on species richness, the number of taxonomic groups,
and developed a method for finding a community that have complementarity of species assemblages
against other community. In addition, I analysed the data of benthic marine animals obtained in
Matsunaga Bay to test whether intrtidal zones have the complementarity against subtidal zones or not.

Numbers of taxonomic groups shared between two communities and taxonomic groups occurring in
a community but not in another community are important parameters for assessing complementarity of
species assemblages. However, because the number of observed taxonomic groups depends on sampling
effort, we cannot compare these numbers without understanding the response of these numbers to
sampling effort. In this study I proposed a method for finding these numbers. First, we confirm the
validity to compare communities at same or similar sampling effort by checking the response curves of
number of taxonomic groups against sampling effort, rarefaction curves, in the communities. Second,
the expected numbers of taxonomic groups shared between two communities and taxonomic groups
occurring in a community are extracted by using a Monte Carlo technique. The method could work for
data obtained in a natural field. As the first application of the developed method, the complementarity
of speces assemblages between these zones was found by using the data sets that have been obtained
in a subtidal zone and an intertidal zone, in Matsunaga Bay, by past projects. This finding means
that restoring intertidal zones in ports can contribute to increase biodiversity; that is, to increasing

biodiversity initiative proposed in the national biodiversity strategy in Japan.

Key words: Species richness, Complementarity of species assemblages, Number of observed species,

Rarefaction curve, Benthic marine animals, Effective use of data
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