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Seagrasses are marine angiosperms that occur
in the shallow sub-tidal and intertidal zones of
costal regions from the tropics to the arctic re-
gion (Short et al., 2001). About sixty seagrass
species in 12 genera of 4 families have been
recorded in the world (Kuo and den Hartog,
2001). Sixteen species in 8 genera and 3 families
are known from Japan (Omori, 2000). The Japan-
ese seagrass flora is noteworthy since it contains
several endemic species, namely Zostera
asiatica, Z. caespitosa, Z. caulescence, Z. japoni-
ca, Phyllospadix iwatensis and P. japonicus
(Zosteraceae), despite the fact that most seagrass
species are widespread (Short et al., 2001).

Despite the high species diversity of the Japan-
ese seagrass flora, reports on the distribution of
seagrass species around Japan are limited. Miki
(1933, 1934) reported the distribution of sea-
grasses in Japan for the first time, and provided

maps showing their occurrence. However, these
data can not be verified because voucher speci-
mens for his descriptions have not been found.
More recently, Omori (1993) listed specimens of
Japanese Zosteraceae species excluding Z. mari-
na and Z. japonica, contained in the major
herbaria of Japan. In his report, Omori (1993)
observed that few studies on the distribution and
ecology on Japanese seagrasses have been con-
ducted, despite their potential value for the con-
servation and rehabitation of seagrass meadows.
The Environment Agency of Japan (1994) has
published data on the location and area of sea-
grass meadows around Japan, but the component
species of these meadows were not recorded and
voucher specimens were not collected. Since
then, only few studies on the distribution of
Japanese seagrasses including new locality re-
ports, have been published (Omori, 1996; Kudoh,
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Abstract The distribution of Zostera marina L. was assessed based on 4,782 herbarium speci-
mens collected throughout Japan from 2004 to 2006. Six-hundred and six sites of Zostera marina
were recorded from Hokkaido Prefecture in the north to Kagoshima Prefecture in the south. The
data reveal that Z. marina primarily occurs in sheltered sites and that the species only infrequently
inhabits areas of open coastline. The water depth at collection sites ranged from 0 m to 11.1 m,
with 95.6% of Z. marina collections being made at depths of up to 3 m.
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1999; Aioi et al., 2000; Shoji et al., 2004;
Akaike and Goda, 2006; Tanaka et al., 2006; 
Yatsuya et al., 2007; Fujiwara et al., 2009; Ishi-
kawa, 2009).

Based on a survey of over 6,000 herbarium
specimens held in the herbarium at the National
Museum of Nature and Science, Japan (TNS), we
have compiled detailed locality data of all
Zostera (Zosteraceae) species in Japan. Species
in this genus are currently the focus of a project
being conducted by the Ministry of Agriculture,
Forests and Fisheries that seeks to assess levels
of genetic diversity within seagrass species in
Japan. Many of these species form the dominant
component of seagrass communities in temperate
parts of the world. In this the first report resulting
from this survey, we present distribution data for
Z. marina, widely distributed in temperate parts
of the northern hemisphere, a keystone species
that is common in seagrass meadow communities
around Japan.

Materials and Methods

Surveys of Zostera marina 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. In addition, around thirty shoots
were collected from plants separated by over 3 m
(to avoid sampling the same genet) at one-quarter
of all populations for use in the population genet-
ic analyses. These samples were stored at �80°C
prior to DNA extraction.

Voucher specimens were made for all plants;
these have been deposited in the herbarium of the
National Museum of Nature and Science, Japan
(TNS). Information on habitat parameters includ-
ing water depth, water temperature, transparency
and bottom sediment, were also collected and
recorded on the voucher specimen labels.

Results and Discussion

A total of 606 sites of Zostera marina were
confirmed in 33 Prefectures throughout Japan,
based on a total of 4,782 herbarium specimens
collected in these surveys (Table 1 and Fig. 1).
The northernmost and the southernmost popula-
tions were Souya Oomisaki, Wakkanai, Hokkai-
do Prefecture (45°31�23�, 141°56�53�) and Tyou-
gamizu, Yamagawa, Kagoshima Prefecture
(31°10�01�, 130°35�53�), respectively. The popu-
lations found at Kagoshima Bay (Fig. 1M) were
the southernmost in the western Pacific. In some
cases, it has been demonstrated that populations
at the periphery of a plant species’ range exhibit
low genetic diversity (Arnaud-Haond et al.,
2006; Beatty et al., 2008). However, because the
bay is one of the most abundant sites for Z. mari-
na in Japan, we regard this population as an im-
portant site in progressing the understanding of
the species’ population genetic structure, as well
as that of marginal populations of seagrasses
more generally. The density of collection sites
was higher in northern Miyagi Prefecture, Sado
Island (Fig. 1B), Maizuru Bay (Fig. 1F), the Seto
Inland Sea (Figs. 1H, 1I and 1J), Amakusa Is-
lands (Fig. 1L), and Kagoshima Bay (Fig. 1M).
In contrast, collection sites were of lower density
in Southern and Eastern Hokkaido (Fig. 1A), the
Sea of Japan side of Northern Honsyu (Fig. 1B)
and Western Honsyu (Fig. 1A), and the Sea of
Japan side of Fukushima and Ibaraki Prefectures
(Figs. 1A and 1B). Although the density of col-
lection sites does not completely reflect that of
natural habitats, as Tanaka et al. (2006) reported
on distribution of Z. marina in the Sagami Sea, it
nonetheless clearly reveals that Z. marina popu-
lations throughout Japan occur primarily in shel-
tered sites and that this species is absent or does
not form well-developed populations in areas of
open coastline, especially those lacking sandy or
muddy sediments.

Water depths of collection sites ranged from 0
m to 11.1 m (Table 1). The frequency distribution
of collection sites indicates that 29.6% of Z. ma-
rina populations were found at depths of 1.0 m to
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Table 1. Herbarium specimens of Zostera marina deposited in National Museum of Nature and Science (TNS).
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Table 1. —(Continued)—
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Table 1. —(Continued)—
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Table 1. —(Continued)—
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Table 1. —(Continued)—
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Table 1. —(Continued)—



1.5 m (Fig. 2). Moreover, 62.6% of Z. marina
populations were found at depths of up to 1.5 m,
75.1% at depths of up to 2 m, and 95.6% at up to
3 m. Nakaoka and Aioi (2001) reviewed the
depth distribution of Z. marina in Japan by con-
ducting a literature search and concluded that Z.
marina occurs mostly at depths of 1–5 m deep.
The results of the present study demonstrates that
Z. marina occurs primarily in shallower waters in
Japan, at depths of up to 3 m.

Detailed distribution data on Z. marina in
Japan has been presented in this paper. Informa-
tion about the population genetic structuring of
Z. marina in Japan and neighboring areas (in-

cluding eastern Asia and the Russian Far East),
as well as associated ecological factors, is now
required to reveal further aspects of the species’
distribution, and to facilitate the conservation
and rehabitation of Z. marina populations in
Japan.
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Fig. 1. Distribution of Zostera marina in Japan. Numbers on the map correlate to collection numbers in Table 1.
The positions of Figs. 1A–1M are indicated on the map.
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Fig. 1A. Distribution of Zostera marina in Hokkaido and Aomori Prefecture. The orientation of this map in
Japan as a whole is shown in Fig. 1.

Fig. 1B. Distribution of Zostera marina in northern Honshu. The orientation of this map in Japan as a whole is
shown in Fig. 1.
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Fig. 1C. Distribution of Zostera marina in Chiba and Kanagawa Prefecture. The orientation of this map in Japan
as a whole is shown in Fig. 1.

Fig. 1D. Distribution of Zostera marina in Aichi and Mie Prefecture. The orientation of this map in Japan as a
whole is shown in Fig. 1.
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Fig. 1E. Distribution of Zostera marina in Wakayama Prefecture. The orientation of this map in Japan as a
whole is shown in Fig. 1.

Fig. 1F. Distribution of Zostera marina in Kyoto Prefecture. The orientation of this map in Japan as a whole is
shown in Fig. 1.
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Fig. 1G. Distribution of Zostera marina in Tokushima Prefecture. The orientation of this map in Japan as a
whole is shown in Fig. 1.

Fig. 1H. Distribution of Zostera marina in eastern Seto Inland Sea. The orientation of this map in Japan as a
whole is shown in Fig. 1.
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Fig. 1I. Distribution of Zostera marina around western Seto Inland Sea. The orientation of this map in Japan as
a whole is shown in Fig. 1.

Fig. 1J. Distribution of Zostera marina in Yamaguchi Prefecture. The orientation of this map in Japan as a
whole is shown in Fig. 1.
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Fig. 1K. Distribution of Zostera marina in Fukuoka, Saga and Nagasaki Prefecture. The orientation of this map
in Japan as a whole is shown in Fig. 1.

Fig. 1L. Distribution of Zostera marina around Amakusa Islands. The orientation of this map in Japan as a
whole is shown in Fig. 1.
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Fig. 1M. Distribution of Zostera marina in Kagoshima Bay. The orientation of this map in Japan as a whole is
shown in Fig. 1.

Fig. 2. Frequency distribution of water depths at the Zostera marina collection sites.


