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Abstract Three hundred and eight species and 8 subspecies of fishes (310
species/subspecies), representing 160 genera in 70 families, were recorded from the
rivers of the Ryukyu Archipelago. Most of these comprised indigenous fishes, al-
though 18 species and 2 subspecies of introduced fishes were also recorded. Of the
former, only 5 species were primary freshwater fishes, the others being diadromous.
About 40 species/subspecies were collected primarily from freshwater. However,
species’ diversity was great in brackish water zone. The indigenous species/sub-
species (except for 12 undescribed fishes, the distribution ranges of which remain
undetermined) were classified into three zoogeographic categories: those from south
of the Ryukyu Archipelago (southern species, 240 species/subspecies), those from
the Ryukyu Archipelago to Japan proper (northern species, 29 species/subspecies)
and those endemic to the Ryukyu Archipelago (11 species/subspecies). The number
of species decreased gradually from the southern to northern islands.

Key words: Freshwater fish; brackishwater fish; diadromous fish; salinity; Kuroshio
current; distribution; island zoogeography

Introduction

The Ryukyu Archipelago (Ryukyu Rettou) is located at the border of the Pacific
Ocean and East China Sea, being a chain of islands between Kyushu and Taiwan,
comprising the Ohsumi Group (Tanegashima and Yaku-shima islands), Amami
Group (Amami-ohshima and Tokunoshima islands), Okinawa Group (Okinawa Island
and adjacent small islands), Miyako Group (Miyako Island and adjacent small is-
lands), Yaeyama Group (Ishigaki, Iriomote and Yonaguni islands) and more than one
hundred other smaller islands (Fig. 1). They are sectioned into three parts by two ma-
rine geographical gaps deeper than 1,000 m (Kimura, 1996); the Tokara (between
Ohsumi and Amami—Okinawa groups) and Kerama gaps (between Amami—Okinawa
and Miyako—Yaeyama groups). However, Kimura (1996) argued that land bridges
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Fig. 1. Map of the Ryukyu Archipelago.

might have appeared and connected the Ryukyu Archipelago to Taiwan and/or
Kyushu in two stages since the late Pliocene; in the late Pliocene to the early Pleis-
tocene and in the late Pleistocene.

Because the Ryukyu Archipelago are well known for their many rare endemic
vertebrates, including Mayailurus iriomotensis (mammal), Rallus okinawae (bird),
Rana ishikawae (frog) and Plecoglossus altivelis ryukyuensis (fish) (Japan Environ-
mental Agency, 1991), the zoogeography of this region has drawn much attention.

The freshwater fish fauna also imparts important information about island zoo-
geography. Although many authors (e.g., Kuroiwa, 1927; Jordan and Tanaka, 1927;
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Tomiyama, 1936; Okada and lkeda, 1938, 1939) have studied freshwater fishes of the
Ryukyu Archipelago, such studies were based only on sporadically-made collections.
Aoyagi (1948, 1957) pioneeringly referred to the distribution pattern of the region,
supposing that the fauna consisted of Indo—Chinese tropical island fishes as argued
by Herre (1941), roughly divided into two faunal regions, including the Amami-
Ohsumi groups and Yaeyama—Miyako—Okinawa groups, respectively. However, his
discussion was hampered by some taxonomic problems and poorly understood
species’ distribution ranges.

In more recent years, this situation has been steadily resolved, many new and
newly-recorded species having been reported (e.g., Hayashi & Ito, 1978a, 1978b;
Senou & Suzuki, 1980a, 1980b, 1981a, 1981b; Hayashi et al., 1981a, 1981b, 1992;
Suzuki & Senou, 1981, 1982, 1983, 1984; Suzuki et al., 1982; Sakai & Sato, 1982;
Shokita et al., 1989; Kochi, 1991). At the present time, about 300 species of fishes
have been recorded from the rivers of the Ryukyu Archipelago (e.g., Masuda ef al.,
1984; Kawanabe & Mizuno, 1989; Nakabo, 1993, 2000). Nevertheless, most litera-
ture reports deal with limited parts of the Ryukyu Archipelago or comprise checklists
that include fishes from other parts of Japan. Only Kochi (1991) has discussed the
zoogeography of freshwater fishes of the Ryukyu Archipelago, in a brief report based
on knowledge current at that time, but he did not provide specific distribution data.

We collected fishes on a number of occasions from rivers on six main islands of
the Ryukyu Archipelago, recording also the water salinity at each collection site. The
results have enabled a more thorough discussion than previously attempted of the
freshwater fish zoogeography and the river fish community composition throughout
the Ryukyu Archipelago.

Materials and Methods

Fishes were collected at 116 sites in 75 rivers on six islands (Tanegashima,
Yaku-shima, Amami-ohshima, Okinawa, Ishigaki and Iriomote islands) (Table 1),

Table 1. Islands surveyed, number of sampling locations, year and season, and mean salinity
(ppm) of the freshwater zone.

Number of Mean freshwater salinity
Island : Year and season :
locations (number of locations)

Tanegashima 13 (10 rivers) 1974 Autumn, 1975 Summer 46.6 (4)

Yaku-shima 12 (7 rivers) 1974 Spring, Autumn, 1975 Summer 15.9(6)
Amami-ohshima 18 (13 rivers) 1975 Spring, Summe 42.8 (11)
Okinawa 26 (14 rivers) 1974 Summer, 1975 Summer 49.1 (8)

Ishigaki 22 (15 rivers) 1973 Spring, Autumn, 1974 Summer 62.5(10)

Iriomote 25 (16 rivers) 1974 Spring, Summer 58.2 (6)
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using various collecting equipment, such as dip net, casting net, seine net, fishing rod
and snorkeling gear.

At most of the sampling locations, 200 ml of water was collected from the mid-
dle layer (if depth less than 100 cm) or at a depth of 50 cm (depth greater than 100
cm) using 200 ml plastic bottles. Water salinity was measured by personnel at the
Tokyo Public Health Research Institute. Although the data did not indicate precise
habitat salinity for each species, especially those in estuarine zones, rough estima-
tions of the salinity range were possible by accumulating many data points for each
species. Mean salinities of the freshwater zone (upper than tidal zone) were 15.9—
58.2 ppm according to islands (Table 1). Therefore, the sites recorded higher values
than these salinities are from tidal zone of rivers in each island.

The 7473 specimens collected were identified mainly from Nakabo (2000). They
are deposited at the Dept. of Zoology, National Science Museum, Tokyo (NSMT).

Species not collected by us, but reported in the literature (151 species, 1 sub-
species) are also included in the following list, indicated by an asterisk alongside the
species’ name.

In the species’ accounts are included “Japanese name”, “distribution in Japan”,
“salinity” range of collection locations, catalog numbers, and a taxonomic and/or
ecological “note”. The “distribution in Japan” is based on the collection records made
during the present investigation, supplemented by records in Nakabo (2000) and
other recent literature. Distribution range for “southern species” in the present study
is expressed adding words “north to” in the description. In Nakabo’s (2000) geo-
graphic accounts, “southern Japan” and “Nansei Islands” are tentatively interpreted
as “southern part of Japan proper” and “from Yaeyama to Ohsumi groups”, respec-
tively.

Elopidae
Elops hawaiensis Regan “Kara-iwashi”
Distribution in Japan: Tanegashima Island (present study), north to Ibaraki Pre-
fecture (Nakabo, 2000).
Salinity: 6,920 ppm.
Specimens examined: NSMT-P 29336.

Megalopidae
Megalops cyprinoides (Broussonet) “Isegoi”
Distribution in Japan: Iriomote and Amami-ohshima islands (present study),
north to Niigata Prefecture and Tokyo Bay (Nakabo, 2000).
Salinity: 37.2-396 ppm.
Specimens examined: NSMT-P 28299, 28403, 28982, 29035, 29274.
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Anguillidae
Anguilla japonica Temminck et Schlegel “Unagi”

Distribution in Japan: Ishigaki, Iriomote, Okinawa, Amami-ohshima, Tane-
gashima and Yaku-shima islands (present study), north to Hokkaido (Nakabo,
2000).

Salinity: 13.2-24,400 ppm.

Specimens examined: NSMT-P 15817, 28246, 28413, 28579, 28660, 28715,
28724, 28743, 28847, 28860, 28892, 28928, 28970, 28983, 29084, 29087,
29092, 29096, 29124, 29140, 29150, 29178, 29182, 29189, 29201, 29242,
29250.

Anguilla marmorata Quoy et Gaimard “Oo-unagi”

Distribution in Japan: Ishigaki, Iriomote, Okinawa, Amami-ohshima, Tane-
gashima and Yaku-shima islands (present study), north to southern Japan
(Nakabo, 2000).

Salinity: 23.8-34,300 ppm.

Specimens examined: NSMT-P 15816, 28111, 28206, 28213, 28226, 28260,
28363, 28385, 28599, 28606, 28630, 28673, 28696, 28716, 28861, 28901,
28971, 28984, 28990, 28995, 29030, 29051, 29110, 29251.

Muraenidae

*Echidna rhodochilus Bleeker “Namida-kawa-utsubo”
Distribution in Japan: North to Iriomote Island (Nakabo, 2000).
Uropterygius concolor Riipell “Koge-utsubo”
Distribution in Japan: North to Amami-ohshima Island (present study; Sakai &
Sato, 1982).
Salinity: 38,700 ppm.
Specimens examined: NSMT-P 20771.

Ophichthidae

* Muraenichthys macropterus Bleeker “Kuri-mimizu-anago”
Distribution in Japan: Yaeyama Group (Senou & Suzuki, 1980a), north to
Ryukyu Archipelago (Nakabo, 2000).
Pisodonophis boro (Hamilton) “Gomahotate-umihebi”
Distribution in Japan: Okinawa Island (present study), north to Kochi Prefecture
(Nakabo, 2000).
Salinity: 22,800 ppm.
Specimens examined: NSMT-P 20928.
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Clupeidae
Herklotsichthys quadrimaculatus (Riipell) “Mizun”
Distribution in Japan: Iriomote Island (present study), north to Okinawa Island
(Nakabo, 2000).
Salinity: 34,000 ppm.
Specimens examined: NSMT-P 28501.
Nematalosa come (Richardson) “Ryukyu-dorokui”
Distribution in Japan: Yaeyama Group (present study), north to Okinawa Island
(Nakabo, 2000).
Salinity: 16,000-34,300 ppm.
Specimens examined: NSMT-P 15878, 15984, 28112, 28317, 28502.
Nematalosa japonica Regan “Dorokui”
Distribution in Japan: Amami-ohshima Island (present study), north to southern
Japan (Nakabo, 2000).
Salinity: 12,800 ppm.
Specimens examined: NSMT-P 28943.
Sardinella melanura (Cuvier) “Oguro-iwashi”
Distribution in Japan: North to Ishigaki Island (present study), Ogasawara Is-
lands (Nakabo, 2000).
Salinity: 9,520 ppm.
Specimens examined: NSMT-P 28176.
Note: Although this record is the first from the Ryukyu Archipelago supported
by an accompanying specimen, a photograph of this species taken off Iri-
omote Island, was published by Okamura & Amaoka (1997).

Engraulididae

*Setipinna tenuifilis (Valenciennes) “Tsumari-etsu”
Distribution in Japan: North to Ryukyu Archipelago (Nakabo, 2000).
Stolephorus indicus (van Hasselt) “Indo-ainoko-iwashi”
Distribution in Japan: North to Okinawa Island (present study; Nakabo, 2000).
Salinity: 8,960 ppm.
Specimens examined: NSMT-P 28943.
*Stolephorus commersonii Lacepéde *“Yaeyama-ainoko-iwashi”
Distribution in Japan: North to Ishigaki Island (Kimura et al., 1999).
*Thryssa baelama (Forsskal) “Oh-iwashi”
Distribution in Japan: Yaeyama Group (Senou & Suzuki, 1980b), Ogasawara Is-
lands, north to Ryukyu Archipelago (Nakabo, 2000).

Chanidae
Chanos chanos (Forsskal) “Sabahii”
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Distribution in Japan: Ishigaki, Iriomote and Tanegashima islands (present
study), north to Kochi Prefecture (Nakabo, 2000).

Salinity: 121-32,700 ppm.

Specimens examined: NSMT-P 15755, 15794, 15860, 15962, 15985, 28406,
28407, 28435, 28453, 28472, 29342.

Cyprinidae
Carassius auratus langsdorfii Cuvier et Valenciennes “Gin-buna”

Distribution in Japan: Ishigaki, Iriomote, Okinawa, Amami-ohshima and Tane-
gashima islands (present study), Japan proper (Nakamura, 1969).

Salinity: 34.3-3,070 ppm.

Specimens examined: NSMT-P 15939, 28214, 28218, 28674, 28680, 28787,
28849, 28858, 28863, 28973, 28985, 29036, 29041, 29048, 29179, 29183,
29387, 29388, 29389, 29390, 29391, 29392, 29441, 29442, 29443, 29444,

Note: According to Kobayashi (1985), specimens from Yaeyama Group pos-
sessed a diploid chromosome number, whereas those from Okinawa, Amami-
ohshima and Tanegashima islands included both diploid and triploid individu-
als.

*Carassius auratus subsp. 1 “Naga-buna”

Distribution in Japan: Okinawa Island (Kochi, 1991), Suwa Lake (Nakamura,
1969).

Note: Introduced in 1970 (Kochi, 1991).

*Carassius cuvieri Temminck et Schlegel “Gengorou-buna”

Distribution in Japan: Okinawa Island (Kochi, 1991), Biwa Lake (Nakamura,
1969).

Note: Introduced from Taiwan in 1972-1973 (Kochi, 1991).

Cyprinus carpio Linnaeus “Koi”

Distribution in Japan: Amami-ohshima Island (present study), Okinawa Island
(Kochi, 1991) and Japan proper (Nakamura, 1969).

Salinity: 3,070 ppm.

Specimens examined: NSMT-P 28848.

Note: Probably introduced (Kochi, 1991).

* Pseudorasbora parva (Temminck et Schlegel) “Motsugo”

Distribution in Japan: Okinawa Island (Kochi, 1991), Kyushu to Kanto District
(Nakamura, 1969).

Note: Introduced in 1975 (Kochi, 1991).

Cobitidae

Misgurnus anguillicaudatus (Cantor) “Dojou”
Distribution in Japan: Okinawa, Amami-ohshima and Tanegashima islands (pre-
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sent study), Ishigaki Island (Kochi, 1991), Japan proper (Nakamura, 1969).
Salinity: 48.2-2,000 ppm.
Specimens examined: NSMT-P 28675, 28687, 28717, 28933, 29141, 29151,
29180, 29202, 29299.

Clariidae

Clarias fuscus (Lacepéde) “Hire-namazu”
Distribution in Japan: Ishigaki Island (present study).
Salinity: 60.9 ppm.
Specimens examined: NSMT-P 15986.
Note: Introduced from Taiwan in the 1960s (Arai & Hirano, 1974; Kochi, 1991).

Plotosidae

*Plotosus lineatus (Thunberg) “Gonzui”
Distribution in Japan: Yaeyama Group (Senou & Suzuki, 1980a), north to Toya-
ma bay (Okamura & Amaoka, 1997).

Loricaridae

*Liposarcus disjunctius (Hancock) “Madara-loricaria”
Distribution in Japan: Okinawa Island (Nakabo, 2000).
Note: Introduced from Brazil (Nakabo, 2000).

Plecoglossidae

Plecoglossus altivelis altivelis Temminck et Schlegel “Ayu”

Distribution in Japan: Yaku-shima Island (present study), western Hokkaido to
Kyushu (Nakabo, 2000).

Salinity: No data.

Specimens examined: NSMT-P 29102, 29111, 29337.

Plecoglossus altivelis ryukyuensis Nishida “Ryukyu-ayu”

Distribution in Japan: Okinawa and Amami-ohshima islands (present study).

Salinity: 34.3-53.3 ppm.

Specimens examined: NSMT-P 28654, 28679, 28867, 28874, 28909, 28972,
29275.

Note: Originally endemic to Okinawa and Amami-ohshima islands. The Oki-
nawa Island population subsequently having become extinct (Japan Environ-
mental Agency, 1991), individuals from the Amami population have been in-
troduced to Okinawa Island (Shinomiya, 1998). This subspecies is listed as
endangered (EN) in the Red Data report by Okinawa Prefecture (1996) and in
the Data Book by the Japan Fisheries Agency (1998), and as critically endan-
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gered (CR) in the Red List by the Japan Environmental Agency (1999).

Synodontidae
*Saurida gracilis (Quoy et Gaimard) “Madara-eso”
Distribution in Japan: Yaeyama Group (Senou & Suzuki, 1980a), north to
Ryukyu Archipelago (Nakabo, 2000).

Atherinidae

Atherinomorus lacunosus (Schneider) “Yaku-shima-iwashi”
Distribution in Japan: Yaeyama Group (present study), north to southern Japan
(Nakabo, 2000).
Salinity: 2,110-16,000 ppm.
Specimens examined: NSMT-P 15830, 15874, 15879, 15951, 28178, 28809.
* Hypoatherina woodwardi (Jordan et Starks) “Okinawa-tougorou” '
Distribution in Japan: Ryukyu Archipelago (Nakabo, 2000).

Poeciliidae

Gambusia affinis affinis (Baird et Girard) “Kadayashi”

Distribution in Japan: Ishigaki, Iriomote and Okinawa islands (present study).

Salinity: 43.5-34,300 ppm.

Specimens examined: NSMT-P 15733, 15779, 15795, 15936, 15940, 20913,
28113, 28216, 28291, 28364, 28386, 28436, 28473, 28705, 28718, 28725,
29322,

Note: Introduced from Taiwan in 1919 for biological control of mosquito larvae
(Kochi, 1991).

* Poecilia reticulata Peters “Guppi”
Distribution in Japan: Yaeyama Group and Okinawa Island (Kochi, 1991).
Note: Introduced in the 1960s (Kochi, 1991).

*Xiphophorus helleri Heckel “Sohdoteiru”
Distribution in Japan: Kume Island (Okinawa Group) (Kochi, 1991).
Note: Introduced in the 1960s (Kochi, 1991).

*Xiphophorus variatus (Meek) “Variatasu”
Distribution in Japan: Okinawa Island (Kochi, 1991).
Note: Introduced in the 1960s (Kochi, 1991).

Adrianichthyidae
Oryzias latipes latipes (Temminck et Schlegel) “Medaka”
Distribution in Japan: Yaku-shima, Amami-ohshima and Okinawa islands (pre-
sent study), widely distributed in Japan except for Hokkaido (Uwa, 1990).
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