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Distribution of Zostera Species in Japan. I
Zostera asiatica Miki, Z. caespitosa Miki
and Z. caulescens Miki (Zosteraceae)
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Abstract The distribution of Zostera asiatica Miki, Z. caespitosa Miki and Z. caulescens Miki,
which are endemic to around Japanese archipelago, was assessed based on 396 herbarium speci-
mens collected throughout Japan from 2004 to 2006. A total of 18 sites of Z. asiatica, 33 sites of
Z. caespitosa and 30 sites of Z. caulescens were recorded. Some new findings on distribution were
shown: Z. asiatica occurs in the western Hokkaido; Z. caespitosa occurs in Miyagi Prefecture as
southernmost population on the Pacific Ocean side; Z. caulescens occurs in Miyagi Prefecture and
Oki Islands, Shimane Prefecture.
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Zostera asiatica, Z. caespitosa, Z. caulescens, Z.
Japonica, Phyllospadix iwatensis and P japoni-

The Japanese seagrass flora is noteworthy  cus (Zosteraceae), despite the fact that most sea-
since it contains several endemic species, namely  grass species are widespread (Short et al., 2001).

Introduction



212 Norio Tanaka et al.

However, as described by Tanaka ef al. (2009),
reports on the distribution of seagrass species
around Japan are limited. Particularly the infor-
mation about these endemic species is poor
(Miki, 1933, 1934; Omori, 1993, 1996; Environ-
ment Agency of Japan, 1994; Kudoh, 1999; Aioi
et al., 2000; Shoji and Hasegawa, 2004; Akaike
and Goda, 2006; Tanaka et al., 2006; Yatsuya et
al., 2007; Fujiwara et al., 2009; Ishikawa, 2009).

Based on a survey of over 6,000 herbarium
specimens collected from 2004 to 2006 in the re-
search project being conducted by the Ministry
of Agriculture, Forests and Fisheries and held in
the herbarium at the National Museum of Nature
and Science, Japan (TNS), we have compiled
detailed locality data of all Zostera species in
Japan. In this the second report resulting from
this survey, we present distribution data for
Zostera asiatica, Z. caespitosa and Z. caulescens.

Materials and Methods

Surveys of Zostera species were conducted by
making observations from the seashore, from a
ship, and by snorkeling and SCUBA diving ex-
cursions. Almost the entire Japanese coastline
was surveyed from May 2004 to December 2006.
Plants with several shoots connected by rhizomes
were collected at each population confirmed in
the surveys. Voucher specimens were made for
all sites; these have been deposited in the herbari-
um of the National Museum of Nature and Sci-
ence, Japan (TNS). Information on habitat para-
meters, including water depth, water temperature,
transparency and bottom sediment, were also col-
lected and recorded on the voucher specimen
labels.

Results and Discussion

A total of 18 sites of Zostera asiatica were
confirmed only in Hokkaido Prefecture, based on
a total of 148 herbarium specimens collected in
these surveys (Table 1, Fig. 1). The distribution
of Z. asiatica has been known as the north of
Korean Peninsula, Japan (Hokkaido and Iwate

Prefectures), Sakhalin and the Kurile Islands
(den Hartog, 1970, Aioi et al. 2000), however,
the western Hokkaido had been blank of distribu-
tion of the species (Omori, 2000). It became
clear for the first time in this survey that Z. asiat-
ica inhabits in the western Hokkaido. Although
some of the specimens (No. 3,4, 5,7, 9, 10, 11,
13, 14, 15 in Table 1 and Fig.1) were collected as
drifting shoots (Akaike and Goda, 2006), it is
possible that some populations of Z. asiatica are
present in their neighborhood besides confirmed
populations.

A total of 33 sites of Zostera caespitosa were
confirmed in 9 prefectures, based on a total of
170 specimens (Table 1, Fig. 1). The distribution
of Z. caespitosa has been reported as Korean
Peninsula, northeast China and Japan (Hokkaido
and north-central Honshu: Kyoto Prefecture on
the Sea of Japan side and Iwate Prefecture on the
Pacific Ocean side) (Omori, 2000). In this study,
it was revealed that many populations are oc-
curred in Miyagi Prefecture. Particularly note-
worthy of them is Samenoura Bay (No. 31 in
Table 1 and Fig. 1), which is southernmost popu-
lation on the Pacific Ocean side. Also on the Sea
of Japan side where the density of Z. marina
populations is reported to be lower (Tanaka et al.,
2009), some populations of Z. caespitosa are
confirmed.

A total of 30 sites of Zostera caulescens were
confirmed in 5 prefectures, based on a total of 78
specimens (Table 1, Fig. 1). The distribution of
Z. caulescens has been known to be the south of
Korean Peninsula and Japan (north-central Hon-
shu: Iwate, Chiba, Kanagawa, Niigata, Ishikawa
and Shimane Prefecture) (Omori, 2000). In this
study, it was revealed that many populations are
occurred in Miyagi Prefecture. Oki Islands (No.
81 in Table 1 and Fig. 1) is recorded to be south-
westernmost population in the Sea of Japan for
the first time.

Z. asiatica, Z. caespitosa and Z. caulescens
were shown to be primarily occurred in the habi-
tat similar to that of Z. marina: sheltered sites not
open coastline. The tendency is noticeable on the
Sea of Japan where the density of seagrass com-
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to collection numbers in Table 1.

munities is lower. The few communities are Tobi
Island (No. 32 in Table 1 and Fig. 1), Awashima
Island (33), Sado Island (34-38, 73), Toyama
Bay (39), Wakasa Bay (40—49) and Oki Islands
(51, 81), in which Z. marina are also recorded
(Tanaka et al. 2009).

Water depths of collection sites ranged from
4mto 10.8 m in Z. asiatica, from 0.3mto 11.1m
in Z. caespitosa, and from 0.9 to 15m in Z
caulescens (Table 1). Z. caulescens denoted the
same tendency of the frequency distribution of Z.
marina, occurred primarily at depths of up to 3 m

Distribtion of Zostera asiatica, Z. caespitosa and Z. caulescens in Japan. Numbers of the map correlate

and infrequently over 10 m (Tanaka et al., 2009).
In contrast, Z. asiatica and Z. caespitosa are
distributed with uniformity within each range
of water depth. Z. asiatica was definitely found
only at deep depth area. It was reported that Z.
asiatica produces thinner and larger leaves at
deeper bottoms with lower light condition, as in
some shade-tolerant species in terrestrial plants
(Watanabe et al., 2000). This species may adapt
to low light condition. The deep habitat of Z. asi-
atica may have disturbed discovery of their local-
ities.
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Fig. 2. Frequency distribution of water depths at
the Zostera asiatica, Z. caespitosa and Z.
caulescens collection sites.

The new findings on distributions of the three
species are important information for future
investigation about genetic structure, covering
whole area of their distribution. It is highly possi-
ble that these endemic species and Z. marina
were differentiated in East Asia including Japan-
ese Archipelago (Tanaka ef al., 2003). Conduct-
ing studies on genetic structure, the occurrence
and diffusion of the species may be discussed in
relation with geological history, especially on
formation of the Sea of Japan.
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