VIII. THE FRESH WATER FISHES OF THE RIUKIU
ISLANDS, JAPAN.

By DAVID STARR JORDAN AND SHIGEHO TANAKA.

(Prates XXII-XXIII.)

The Riukiu (ZLiukiu, Loochoo) Archipelago consists of a large
number of small rocky islands beset by coral reefs, extending from
Tanega-shima (shima meaning island, jimae for euphony in composi-
tion) and Yaku-shima off the southern coast of Kiusiu ( Kyushyu) in
Japan. These form a curve in a south-southwesterly direction for
about four hundred miles, approaching the island of Formosa ( Taiwan).
The archipelago is divided into three groups. In the northernmost
the chief island is Amami-Oshima, about thirty miles in length. In
the middle group the chief island is called Okinawa (Okinawa-jima)
about fifty miles long, on which at its southern end is the chief town
of the Archipelago, Naha. Near Okinawa is the small island of Kume.
The third, or southern group, approaches Formosa and its chief
island is Ishigaki-jima. Besides this island, which is about fifteen
miles long, are the smaller islands of Iriomoto, about seven miles, and
Yonakuni and Mihako each about five miles in length. In addition
to these main islands there are a multitude of smaller islets, and many
isolated rocks. On the larger islands are a few short rivers, the Kawa
(or Kawagawa in composition), in which are many small fishes not
hitherto studied by anyone. These for the most part are identical
with those inhabiting similar streams in southern Japan, while most
of the species are now restricted to small streams. The entire fauna
so far as known was originally derived from marine types.

The collection of thirty-four species here recorded was obtained
by Mr. H. Kuroiwa for the Imperial University of Tokyo. Specimens
were brought by the junior author to Stanford University, where the
present paper was written. A series of specimens is in the Imperial
University, Tokyo, at Stanford University, and in the Carnegie
Museum, the latter institution being made the depository of the type
of the single new species, Tridentiger kuroiwe. The two species of
domesticated Cyprinide, and the species representing the Ana-
bantide apparently have been brought over from the mainland of
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China or Japan. The streams examined are the Kominato River in
Amami-Oshima; the Yabu and the Hizya in Okinawa; the Ara,
Nakura, Todoroki, and Miyara in Ishigaki; the Kominato, Yakkachi,
Kawauchi, and Futatai in Amami-Oshima; besides streams in
Yonakuni.

Family MEGALOPIDZE.

MEeGaLoPs Lacépéde.

1. Megalops cyprinoides (Broussonet).

Clupea cyprirnoides BROUSSONET, Ichthyol., 1782, pl. IX, Island of Tanna, South
Pacific.

Native name: Ashichin (Ishigaki).

Eight specimens 115 to 200 mm. long were obtained; of these one
on Amami-Oshima, in July, 1919; and all the rest in Ishigaki. Of the
Ishigaki specimens, one was taken in purely fresh water, four in an
inlet into which the Nakura River empties itself, and two in the Ara
River.

Head 3.3 to 3.69 in length without caudal; depth 3.3 to 3.63; eye
3 to 3.46 in head; interorbital 4.47 to 5.23; snout 3.84 to 4.27; depth
of caudal peduncle 2.65 to 3.17; maxillary 1.76 to 1.9. D. IV, 14 to
16; A. IT or III, 22 to 24; scales in lateral line 36 to 38.

The species abounds in the tropical and subtropical regions of the
Pacific, extending its range to southern Japan and China. It lives
in brackish water, not infrequently entering rivers.

One specimen, Carn. Mus. Cat. of Fishes, No. 8291, 170 mm., from
the Ara River, Ishigaki.

Family CHANIDZ.
CuANOS Lacépéde.

2. Chanos chanos (Forskal).

Mugil chanos ForRSkAL, Descript. Animal., 1775, p. 76, Red Sea at Djidda, Arabia.
Mugil salmoneus (Forster) BLoCH and SCHNEIDER, Syst. Ichth., 2801, p. 121, Pacific
Ocean.

Native name: Hanematsu (Yonakuni).

Five, specimens 9o to 170 mm. long were secured; of these three
were caught in the ditches of the rice-fields in the village of Kateparu,
Iniyako; one in the lower course of the Miyara River, Ishigaki; and
one (Carnegie Museum Cat. Fishes, No. 8292) in Yonakuni in Feb-
ruary, 1923.
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The species is very common along the shores of islands in the
Pacific and Indian Oceans in tropical and subtropical regions. It
also occurs, though much more rarely, in southern Japan in swamps
and ponds, which are more or less influenced by tides. The species
of Hawaii and the west coast of Mexico, Chanos cyprinella, has been
regarded as different, having smaller scales (91), a distinction we now
fail to verify. Chanos lubina seems different.

Family PLECOGLOSSID Z.
PLEcoGLOSsUS Temminck and Schlegel.

3. Plecoglossus altivelis Temminck and Schlegel.

Plecoglossus altivelis TEMMINCK and SCHLEGEL, Fauna Japonica, Poiss., 1866,
p. 229, pl. CV, fig. 1, Nagasaki. :

Native name: Yazi (Amami-Oshima).

Of eight specimens before us, ranging in length from 110 to 155 mm.,
five were from Amami-Oshima; and three from Kunchan, Okinawa.
The species ranges southward in clear streams from the southern
part of the Hokkaido throughout Japan and the Riukiu Islands, to
Korea, China, and Formosa.

One specimen, Carn. Mus. Cat. Fishes, No. 8293, 95 mm., from
Amami-Oshima. One specimen, Carn. Mus., No. 8294, 140 mm.,
from Okinawa.

Family FLUTIDZ.

Fruta Bloch and Schneider.
(Les Monopteres Lacépede).

4. Fluta alba (Zuieuw).

Murena alba Zuieuw, Nov. Act. Ac. Sci. Petropol., 1793, p. 209, Pl. VII, fig. 2.

Le Menoptere javanois LACEPEDE, Hist. Nat. Poiss., II, 1798, p. 139, Java. (Name
in French only.)

Monopterus javanensis BLOCH and SCHNEIDER, Syst. Ichth., 1801, p. 565, after
Lacépéde.

Native name: 7Zaho (Amami-Oshima); Too-unajea (Okinawa).

Four specimens, 250 to 300 mm. long, were secured in Okinawa in
1912. The species is widespread in the fresh waters and rice-ditches
of China, Korea, Formosa, and southward to Siam, India, Java, and
Borneo, and northward to southern Japan. It occurs very rarely
about Tokyo and Kyoto.

One specimen, Carn. Mus., No. 8295, 250 mm., from Okinawa.
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Family ANGUILLID Z.
ANGUILLA (Thunberg) Shaw.

5. Anguilla japonica Temminck and Schlegel.

Anguilla japonica TEMMINCK and SCHLEGEL, Fauna Japonica, Poiss., 1846, p. 258,
pl. CXIII, fig. 2, Nagasaki.

Native names: Taae-unajea, Unajoea, or Nohounajaa (Okinawa).
( Noka means mud.)

The relative proportions of the several parts of the body are very
variable, so that definite distinctions among the species of Anguilla
cannot very clearly be made out. The length of the pectoral com-
pared with the length of snout and eye, is not constant. The species
is found very abundantly in Japan, Korea, China, the Riukiu Islands,
and Formosa. In Japan it is very common from the southern part of
the Hokkaido southward, running up very scantily, however, in the
rivers emptying into the sea of Japan.

One specimen, Carn. Mus., No. 8296, 320 mm., from Ishigaki.

6. Anguilla marmorata Quoy and Gaimard.
Anguilla marmorata QuOY and GAIMARD, Voy. Uranie, 1824, p. 241, pl. LI, fig. 2,
Waigiu.
Native name: Kawara-unai (Ishigaki) for Kawaunage, or river-eel.

Five specimens 195 to 375 mm. long; one from Hizya River, Okinawa;
three from Ishigaki; and one from Miyako.

Preanal length in postanal 1.22 to 1.66. Length of head in the
distance between verticals through the origins of dorsal and anal 1.04
to 1.21. .The species is very variable in the relative proportions of
the several parts of the body, as in Anguilla japonica; the head is in
most cases a little shorter than the distance between verticals through
the origins of dorsal and anal, but the contrary not infrequently
occurs.

One specimen, Carn. Mus., No. 8297, 290 mm., from Ishigaki.

Family CYPRINIDA.
CyprINUS Linnzus.
7. Cyprinus carpio Linnaus. _
Cyprinus zarpib LINNZUS, Syst. Nat., Ed. X, 1758, p. 320, and of all authors.
Four specimens from a pond in Okinawa. They were taken from

the rivers when young and reared in the pond.
D. I11, 16 to 18; A. II, or III, 5. Scales in lateral line 31 to 35.

This species and the next have apparently been introduced from
China or Japan.
One specimen, Carn. Mus., No. 8298, 180 mm., from Okinawa.
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Carassius Nilsson.
8. Carassius auratus (Linnzus).

Cyprinus auratus LINNZEUS, Syst. Nat., Ed. X, 1758, p. 322, China, Japan (do-
mesticated variety). :

Native names: ZTaa-zu or Tatuthu (Miyako), faa means rice-field
and zz means fish. Here the species is locally indiscriminately called
by the same name with Kuhiia rupestris.

Thirty-seven specimens were secured from various streams: twenty-
three in Amami-Oshima; four in Yabu river, Okinawa; two in Ishigaki;
five in Miyako; and three in Yonakuni in 1923.

D. III, 16 to 18; A. II or III, 5; scales 6-26 to 29—4 or 5.
The species is widely distributed throughout eastern Asia.

Twenty-two specimens, Carn. Mus., No. 8299; the largest 175 mm.,
from the Riukiu Islands.

Family COBITIDAE.
MisGurNUs Lacépede.

9. Misgurnus anguillicaudatus (Cantor).

Cobitis anguillicaudaius CANTOR, Ann. Mag. Nat. Hist. (1) IX, 1842, p. 485,
Chusan, China.

Cobitis rubripinnis TEMMINCK and SCHLEGEL, Fauna Jap., Poiss., 1846, p. 220,
pl. CIII, fig. 1, Nagasaki.

Cobitis maculata TEMMINCK and SCHLEGEL, l. c., p. 221, fig. 2, Nagasaki.

Misgurnus punctotus OSHIMA, Ann. Zodl. Jap., I1, 1926, No. 1, p. 5, Hainan, China.

Native names: Jojo (Amami-Oshima); Dongee (Ishigaki); Dojo

(Japan).

The specimens before us agree well with those from Japan, except
that there is no spot at the upper base of caudal fin in the adults, but
four small specimens, ranging in length from 35 to 50 mm., have that
spot very distinct. The specimens from Japan also lack the spot at
caudal base in very many cases. Dr. Oshima is right in recognizing
that two species of Misgurnus occur in Formosa, while we believe
that Japan has but a single species, Misgurnus anguillicaudatus.
Musgurnus decemcirrhosus of Basilewsky from Peking is probably
identical with Misgurnus anguillicaudatus from Japan. Dr. Cantor’s
originals, being the types from Chusan, China, were re-examined by
Mr. Regan, at the request of Dr. Jordan (Jordan and Snyder, 1906)
and seem to belong to the same species as the Japanese form. MMis-
gurnus decemcirrhosus of Oshima is in all probability identical with
Cobitis bifurcata or Cobitis pectoralis of McClelland from India, and
is apparently not the same as the M. decemcirrhosus of Basilewsky.
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Head 4.85 to 5.17 in length without caudal; depth 5.83 to 7.33; eye
5.6 to 7.5 in head; interorbital 5.6 to 7; snout 2.5 to 3.25; depth of
caudal peduncle 1.56 to 1.87; D. 7 or 8; A. 7; p. 9 or 10; V. 6; C.
(counting branched rays only) 19 or 15; scales in longitudinal rows,
138 to 145. ‘

Our collection includes seven specimens from Amami-Oshima; two
from Kume, near Okinawa; and sixteen from Ishigaki, the longest
110 mm.

One specimen, Carn. Mus., No. 8300, 80 mm., from Amami-Oshima.

One specimen, Carn. Mus., No. 8301, 80 mm., from Kume.

One specimen, Carn. Mus., No. 8302, 90 mm., from Ishigaki.

Family CYPRINODONTIDA.
OryziAs Jordan and Snyder.

10. Oryzias latipes (Temminck and Schlegel).

Pecilia latipes TEMMINCK and SCHLEGEL, Fauna Japonica, Poiss., 1866, p. 226,
pl. CII, fig. 5, Nagasaki.

Native names: Zayu (Amami-Oshima); Takami or Tekawmigua
(Okinawa).

The specimens in hand came from Amami-Oshima and Okinawa
and range up to 34 mm. in length. D. 6; A. 17 or 18; scales, 30.

The species ranges from southern and middle Japan southward
through the Riukiu Islands and Korea to China and Formosa.

Five specimens, Carn. Mus., No. 8303, 25 to 34 mm., from Okinawa.

Family MUGILIDA.
MuciL Linneus.

11. Mugil cephalus Linneus.

Mugil cephalus LINNZEUS, Syst. ‘Nat., Ed. X, 1758, p. 316, European Oceans
(based on Artedi).

Mugil albula LINNZEUS, Syst. Nat., Ed. XII, 1766, p. 520, Charleston, S. C.

Mugil japonicus TEMMINCK and SCHLEGEL, Fauna Jap., Poiss., 1846, p. 134, pl.
LXXII.

Mugil borlandieri GIRARD, U. S. and Mex Bound. Surv., 20, 1859, Pl. X, figs. 1
to 4, St. Josephs Island, Indianola, Brazos, Santiago, Galveston, and the coast
of Texas.

Three specimens, 105 to 150 mm. long, from Amami-Oshima. We
still find no valid tangible differences between European and Oriental
specimens identified as Mugil cephalus. In case differences are de-
tected, the Japanese fish should stand as Mugil japonicus. Mugil
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soiuy Basilewsky, Ichth. China, 1856, p. 226, pl. IV, fig. 3, (Tschili)
seems to us to be identical with Liza menada Tanaka.

One specimen, Carn. Mus.,, No. 8304, 145 mm., from Amami-
Oshima.

Liza Jordan and Swain.
12. Liza troscheli (Bleeker).

Mugil troscheli BLEEKER, Tijdschs. Nederl. Ind., XVI, 1858-9, p. 277, East Indies.

A single specimen 130 mm. long from the Ara River, Ishigaki, Carn.
Mus., No. 8305. The species occurs in Samoa, New Guinea, the East
Indies, the Philippines, Formosa, and the Riukiu Islands.

Family CARANGIDAZA.
Caranx Lacépéde.

13. Caranx sexfasciatus Quoy and Gaimard.

Caranx sexfasciotus Quoy and GAIMARD, Voy. Uranie., 1824, p. 358, pl. LXV, fig. 4,
“les isles des Papous.” (Young, two inches and three lines long.)

Caranx forsteri CUVIER and VALENCIENNES, Hist. Nat. Poiss., 1833, IX, p. 107,
(Isle of France; Coast of Malabar; Celebes; New Guinea; New Ireland; Vani-
coloj.

Caranx flovoceruieus TEMMINCK and SCHLEGEL, Fauna Japonica, Poiss., 1866,
p. 110, pl. I, fig. 2, Nagasaki.

Carangus rhabdotus Jengins, Bull. U. 8. Fish Comm., XXII, 1903, p. 466, fig. 16,
Honolulu (5.5 inches long, half-grownj).

Five specimens, 59 to 80 mm. long from Amami-Oshima, near
mouth of river.

Head 2.93 to 3.02 in length without caudal; depth 2.42 to 2.52; eye
2.01 to 3.9; maxillary 2 to 2.40; pectoral 1.21 to 1.61; D. VIII—I, 19
to 21; A. I1. I, 16 or 17; scutes 27 to 32.

The specimens before us are all young, with faint crossbands, of
which the anteriormost runs across the eye; the next from nape to
opercle; the third and fourth beneath first dorsal; and the last, the
faintest of all, through the axil of second dorsal. A diffuse faint spot
present on opercle and a small but distinct spot above the upper
end of gill-opening; these spots being obsolete in some specimens. The
species is widely distributed through the South Seas, the East Indies,
the coasts of India, Hawaii, Formosa, the Riukiu Islands and Japan,
where it is found north along the coast to Tolyo.

One specimen, Carn. Mus., No. 8306, 6o mm., from Amami-
Oshima.
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14. Caranx ignobilis (Forskal).
Scomber ignobilis FORSKAL, Descript. Animal., 1775, p. 55, Red Sea.
Carangus hippoides JENKINS, Bull. U. S. Fish Comm., XXII, 1903, p. 663, fig. 15,

Honolulu.

Two young specimens, respectively 74 and 78 mm. long, from Ara
River, Ishigaki.

Head 2.73 to 3 in length without caudal; depth 2.4 to 2.63; eye
3.00 to 3.36 in head; snout 3.14 to 3.61; maxillary 2.35 to 2.57; pec-
toral 1.16 to 1.18; D. I, 8-1I, 19 to 22; A. II, I, 15 to 18; scutes 30 to 32.

Of the five faint cross-bars as wide as diameter of the eye, the first
is beneath anterior part of first dorsal; the second beneath posterior
part of the dorsal and anterior part of second dorsal; the next two
bands beneath the latter fin; and the last, the faintest of the bands, on
the caudal peduncle; two very faint bars are present, one across the
nape, and one across the eye; no spot on opercle or above gill-opening.

The young of Caranx ignobilis has been confounded with that of
Caranx sexfasciatus by many recent authors, as the two species closely
resemble each other. The young of the two, however, are distin-
guishable from each other by the subgeneric character of the scaly
breast of Caranx sexfasciatus, which allies it to Caranx latus of America.
The following key will separate the two at all ages:

a. Breast entirely scaled; very small but distinct blackish spot above gill-opening;
eight distinct cross-bands across head and body; third and fourth bands
beneath first dorsal, the third more or less invading the nape. .sexfasciatus

aa. Breast naked, except a small patch of minute scales in front of ventrals;

no spot above gill-opening; seven rather distinct cross-bands across the

head and body; third band beneath anterior part of first dorsal not at

all invading region of nape; fourth band beneath posterior part of first

dorsal and anterior part of second dorsal....................... latus

The species is widely distributed in the South Seas, Panama,

Hawaii, the East Indies, Red Sea, Formosa, the Riukiu Islands, and

southern Japan. It runs a short distance up stream within tidal
influence in Ishigaki.

One specimen, 70 mm., from Amami-Oshima, Carn. Mus., No. 8307.

Family APOGONIDAAZ.
ArocGoN Lacépéde.
15. Apogon amboinensis Bleeker. (Pl. XXIII, fig. 4).
A pogon amboinensis BLEEKER, Nat. Tijdschr. Ned. Ind., V, 1853, p. 329, Amboina.

Native name: Sania’a (Ishigaki).
Three specimens 70 to 80 mm. long, all full of ripe eggs, from the
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lower portion of Miyara River, Ishigaki, agree very well with Bleeker’s
figures, (Atlas Ichth., pl. CCCXLVI (Perc., pl. LXVIII) fig. 1). The
species is found in the East Indies where according to Bleeker it
occurs both in the sea and in rivers. It runs up Miyara River in
waters influenced by the tide.

One specimen, Carn. Mus., No. 8308, 70 mm., from Miyara River,

Ishigaki.
Family KUHLIIDA.

Kunria Gill.
16. Kuhlia rupestris Lacépeéde.
Centropomus rupesiris LACEPEDE, Hist. Nat. Poiss., IV, 1803, pp. 252, 273.

Native names: Miko (Tanega); Nukyu or Mikyu (Amami-Oshima);
Mikyw or Nchu (Okinawa); Kawara-miihikari (Ishigaki); Teazu
(Miyako); where the species is locally called without discrimination
by the same name as Carassius auraius; Misoda (Yonakuni).

Thirty-four specimens of the species 60 to 250 mm. long were
obtained; ten in Futatsu River, Amami-Oshima; sixteen at Kunchan,
Okinawa; four in Nakura River, Ishigaki; three in the upper stream
of Miyara River; and one in Yonakuni.

Head 2.89 to 3.49 in length without caudal; depth 2.6 to 2.98; eye
2.9I to 4.18 in head; interorbital 3.18 to 3.68; snout 3.28 to 4.67;
depth of caudal peduncle 2.31 to 3.58; maxillary 2.09 to 2.69. D. IX,
I, 11; A. III, 10 or 11; scales in lateral line 39 to 42; gill-rakers below
arch, 17.

We find two species of Kuhlia in this collection, these evidently
corresponding to Kuhlia rupestris and Kuhlia marginata of Boulenger’s
Catalogue and of the Fishes of Samoa by Jordan and Seale. Whether
additional species of this type exist, and if all of the assumed synonymy
of either is correct, we are not certain.

Kuhlia rupestris has the caudal fin not deeply forked, the lobes
blunt. Compared with Kuhlia marginata the snout is longer, about
as long as the moderate eye; the mouth is smaller; the maxillary not
reaching middle of eye; the body is a little deeper and the coloration
is darker. The soft dorsal has a rather broad black band within its
margin; each lobe of caudal has a black band crossing obliquely from
the upper to the posterior margin; outer angles of the caudal pale;
anal with a brownish band at base.

Three specimens, Carn. Mus., No. 8309, 90-240 mm., from Okinawa.

17. Kuhlia marginata (Cuvier and Valenciennes).

Dules marginatus CUvier and VALENCIENNES, Nat. Hist. Poiss., I1I, 1829, p. 116,
pl. 29, Java.

This species is found with the preceding (but less abundant) in
streams throughout the Riukiu Islands. The back is almost plain




































