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Location of Tokara Islands, southern
Japan (A and B), and study sites on
reefs of Kuchinoshima Island (C),
Nakanoshima Island (D), Taira-
jima Island (E), and Kodakara-jima
Island (F). A bold curve indicates
a schematic route of Kuroshio

Current flowing south to north.

Table 1. Field conditions for the underwater swimming census on reefs of Tokara Islands. Asterisks indicate data
sources published in Sakai et al. (2005). For location of each survey point, see Fig. 1.

Date Survey point Survey period Depth (m) Water Census Source
Max. Avg. temp.(°C)  workers photos
Kuchinoshima ls. 0 O O
Oct.4,03*  Inner Bay (Site I) 15:00-16:00 9.4 6.8 27 5 206
Oct.5,03*  Outer Bay (Site II) 9:00-10:00 9.9 4.5 27 4 175
Oct.5,03*  Outer reefs (Site III) 15:12-16:16 15.2 9.0 28 4 188
Oct.7, 05 Outer reefs (Site IIT) 13:05-13:55 15.7 9.3 28 6 278
Mar.10, 07  Outer reefs (Site III) 15:12-16:05 13.1 8.8 22 4 174
Subtotal 287 min 23 1021
Nakanoshima ls. 0 O O
Oct.27,02* Inner Bay 8:50-10:15 13.9 5.7 25 5 112
Oct.27,02* Inner Bay 16:10-17:15 11.4 7.4 25 4 111
Oct.28, 02* Inner Bay 8:00- 9:00 11.4 7.4 25 3 107
Mar.11, 07 Inner Bay 16:20-17:31 14.9 8.8 21 4 142
Subtotal 271 min 16 472
Taira-jimals. 0 O
Oct.6, 03 Inner Bay (Site I) 13:00-14:00 10.9 6.2 28 5 169
Oct.8, 05 Inner Bay (Site I) 10:41-11:58 14.5 7.8 29 6 358
Oct.8, 05 Outer reefs (Site II) 14:23-15:18 20.5 10.6 29 6 144
Subtotal 192 min 17 671
Kodakara-jima Is. 0 0 O
Oct.12,07  Outer reefs 14:50-16:35 18.0 9.5 28 6 259
Oct.13,07  Outer reefs 9:19-10:24 22.2 10.2 28 6 144
Oct.13,07  Outer reefs 12:11-13:06 28.9 13.9 28 6 119

Subtotal 225 min 18 522
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Table 2. List of fish species observed on reefs of Kuchinoshima Is. (KC), Nakanoshima Is. (NK), Taira-jima Is.
(TR) and Kodakara-jima Is. (KD) through all census surveys during 2002-2007. Species names and their
arrangement basically follow Nakabo (2002b). Circles mean appearances of adult individuals. Triangles
indicate species for which only juveniles were confirmed. Asterisks show fishes reported in Sakai et al. (2005).

KC NK TR KD
ooo ooo 0O ooo

Anguilliformes gooo
Muraenidae ooodo
Echidna nebulosa oooog o
Gymnothorax thyrsoideus gpoooo o o *
G. melanospilos ooood o o * o o
G. fimbriatus gpoooooog
Aulopiformes god
Synodontidae ood
Saurida gracilis ooood o * o *
Synodus ulae oood o *
Beryciformes gooooo
Holocentridae ooooooo
Sargocentron spiniferum gooooo
S. caudimaculatum ooooooo
Neoniphon opercularis gooooooooo
Myripristis kuntee ooooooog o
Gasterosteiformes goooo
Aulostomidae gooood
Aulostomus chinensis gpoogo o *
Fistulariidae gooo
Fistularia commersonii ooooo o *
Centriscidae ogoooo
Aeoliscus strigatus ooog o *
Beloniformes oodo
Belonidae ooo
Tylosurus crocodilus crocodilus gpoogoo o *
Scorpaeniformes gooo
Scorpaenidae gooooo
Dendrochirus zebra ooooo o * o *
Pterois volitans gooooood
P. radiata gopoooo o
Scorpaenopsis cirrosa gopoogo o
Synanceiidae gooood
Synanceia verrucosa oooooooo o *
Caracanthidae goooooag
Caracanthus maculatus oooooo o *
Perciformes oooo
Serranidae god
Pseudanthias squamipinnis gpoooooog o * o
P. pascalus oooo o *
Plectropomus leopardus ooog

P. laevis gooooo o *
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KC NK TR KD
oooO ooo oo ooo

Variola louti ooog o * o o o
Cephalopholis argus ooooog o
C. urodeta oooo o * o
Epinephelus fasciatus oooo o
E. hexagonatus gpooooo o
E. maculatus oooooo o *
E. merra gooooo o * o *
Grammistes sexlineatus oooogd o * o o o
Pseudochromidae oodo
Labracinus cyclophthalma ooo o *
Pseudochromis marshallensis gopooooo o
Priacanthidae goooood
Priacanthus hamrur oooooood o
Apogonidae gooogoog
Cheilodipterus quinquelineatus goooooo o * o *
Apogon fraenatus ooooooog o *
A. exostigma gpoooooo o * o
A. crassiceps goooooood o
A. nigrofasciatus goooooooooo o
A. cyanosoma 00ooooooooog o *
A. angustatus gooooooa o
A. cookii ooooog o
Malacanthidae gooooooo
Malacanthus latovittatus gpoooooo O *
M. brevirostris gpooooo
Hoplolatilus cuniculus gooooooogoo
Carangidae god
Elagatis bipinnulata ooog
Caranx melampygus ooooo o *
Lutjanidae oooood
Macolor niger gpooooo o
M. macularis gpooooo o
Lutjanus quinquelineatus goooooog o
L. fulviflamma 0o0ooooooog o
L. gibbus ooooog o O o
L. monostigma goooooog o
L. fulvus ooooog o *
Aprion virescens opoogo o o
Aphareus furca gpooooo o
Caesionidae goooo
Caesio teres ooooooo o o
Pterocaesio tile oooooooo * o
Haemulidae oooo
Plectorhinchus picus oooooooog * o
P. lessonii 0oo0ooooooog * o
P. orientalis goooooood o
Nemipteridae gooogoog
Scolopsis bilineata goooooood o * o o
S. lineata 0o0o0oooooo
Lethrinidae goooooa
Gnathodentex aureolineatus ooooog
Monotaxis grandoculis gpoooooog o *
Gymnocranius sp. gpoogo
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000 OD0o OO0 OoOoo
Mullidae oooo
Mulloidichthys vanicolensis oooogd o * o * o o
Parupeneus barberinus gpooooo o *
P. bifasciatus gopooooo o
P. multifasciatus ooog o * * o
P. indicus oooooo o
P. cyclostomus googooo o * o
P. pleurostigma goooooood * o
P. ciliatus gooooooo * o
Chaetodontidae gpoooooooo
Heniochus monoceros gpoooooog o * o o
H. varius gpoogoooog o * o
H. chrysostomus goooooood o * o
H. singularius ooooooog o * o * o
Forcipiger flavissimus goooooo o * o
Hemitaurichthys polylepis 0ooooooooog o *
Chaetodon trifascialis gpoooo o *
C. ephippium oboooooooooo o *
C. auriga gooooooooo o * *
C. unimaculatus 00o0oooooooog o * *
C. speculum ooooog o *
C. lunula oooog o *
C. argentatus goooooooooo o * o *
C. punctatofasciatus gboooooooood o *
C. vagabundus gpboooooooood o * * o o
C. lunulatus goooooooogoo o * *
C. lineolatus oooobopooobooog o o x o
C. ornatissimus oooooooooooo o o
C. melannotus goooooooooog o * o * o
C. ulietensis goooooooooo o o * o
C. auripes gpooooooo o * o * o o
C. kleinii 0oooooooooo o * o * o o
C. xanthurus gooooooogoo o * o
C. citrinellus oooooooooo o o * o o
Pomacanthidae gooooooo
Pomacanthus semicirculatus oooooog o * o * o o
P. imperator oooooooooog o * o * o o
Apolemichthys trimaculatus goooooo o * o * o o
Pygoplites diacanthus gopooooo o * o * o o
Centropyge heraldi goooooogoo o * o
C. tibicen ooooog o
C. bicolor oooooog o *
C. vrolikii ooooog o * o *
C. ferrugata goooooo o
Cirrhitidae oooo
Cirrhitichthys falco gpooooo o * o o
C. oxycephalus gpoogo o
Paracirrhites forsteri googo * * o
P. arcatus oooooo * * o
Pomacentridae gooooo
Amphiprion frenatus ooooog *
A. clarkii oooo o * * o
Chromis lepidolepis gpoooooo
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KC NK TR KD
0oo0o0 Doo oo oood

C. vanderbilti oooooog o * o o

C. atripes oooooooog o

C. flavomaculata gpooooog o

C. margaritifer oooooooo o *

C. chrysura gpoooooog o *

C. weberi 0ooooooog o *

C. xanthura ooooooog o *

Dascyllus trimaculatus Jgoooooooooo o * o

D. reticulatus doo0ooooooooooog o *

Pomachromis richardsoni goooooood o

Plectroglyphidodon imparipennis goooooood o *

P. leucozonus goooooood o * o

P. lacrymatus goooooood o *

P. dickii 0ooooooog o *

P. johnstonianus goooooooooog o *

Abudefduf sordidus oooooog o

A. sexfasciatus gpoooooood o *

A. vaigiensis ooooog * o o

Chrysiptera starcki gooooooooo

C. rex ooooooog o o

C. cyanea goooooo o

C. leucopoma Jgoooooooooo o o o

Neoglyphidodon nigroris oooooooog o

Pomacentrus lepidogenys gpooooooog o

P. chrysurus gpoooooog

P. bankanensis goooooog * o

P. coelestis oooooog * o

P. nagasakiensis 0ooooooog o

P. vaiuli 0oo0ooooooog * o o

P. amboinensis 0ooooooooog *

Stegastes altus gpooooooog o o
Kuhliidae oooo

Kuhlia mugil gpoogoo o
Oplegnathidae gooog

Oplegnathus fasciatus gooo

O. punctatus gooooo o
Labridae ooo

Pseudodax moluccanus gopoogo * o

Bodianus loxozonus gpooooo

B. anthioides gooooo

B. axillaris gooooo o *

B. bilunulatus ooood o

B. perditio ooog o *

B. mesothorax ooooog

Anampses melanurus goooooood O

A. meleagrides ooooo o * o

A. twistii oooooog o *

A. caeruleopunctatus googoooo o * o o

Cheilio inermis goooo o

Gomphosus varius ooog o * o O

Hemigymnus fasciatus gooooooog o *

Labroides bicolor ooooog o *

L. dimidiatus gpoooooog o * o



S. chameleon

gbooooood

00ooooooooo 27
KC NK TR KD
0oo0o0 Doo oo oood
Stethojulis trilineata gooo o *
S. bandanensis gooooo o * o *
Macropharyngodon meleagris gpooooo o *
Thalassoma amblycephalum opooooo o *
T. hardwicke gooooo o o *
T. cupido ooood
T. jansenii goooooood o o
T. purpureum oooo *
T. quinquevittatum oood o *
T. trilobatum ooooooo
T. lunare gopoooo o *
T. lutescens gooooo o * o *
Halichoeres hortulanus googo o * O *
H. scapularis gooooo o * O *
H. orientalis gooo o * o
H. nebulosus gooooo o ¥ o *
H. trimaculatus ooooooooo o *
H. marginatus ooood o * o
H. biocellatus gooooooo o * o o
H. margaritaceus gooooo o o
Coris aygula gooooo o * * o o
C. gaimard gooog * * o o
C. dorsomacula oooo o o o
C. picta gpoooo o
Pseudocoris yamashiroi gooooo o * o
Hologymnosus doliatus gpooooo O * o * o o
H. annulatus googo 0 O o
Cirrhilabrus cyanopleura goodoooooo o o
C. exquisitus 0o0oooooog o
C. rubrimarginatus 0oo0ooooooog o
Epibulus insidiator oooo o
Pseudocheilinus evanidus gooobooooo
P. hexataenia goooooo o o
P. octotaenia 0o0ooooooog
Cheilinus undulatus ooooooog o * o
C. chlorourus gooooooog o ¥
C. trilobatus goooooog o
C. fasciatus gpoooo o *
Oxycheilinus bimaculatus oooo o *
O. unifasciatus goooooooo o
Xyrichtys pavo gpoogo *
Novaculichthys taeniourus goooooodg * o o
Scaridae oooo
Calotomus carolinus goooooo o *
Cetoscarus bicolor gpoooo O * o
Chlorurus oedema ooogoo o *
C. bowersi oooooooog o *
C. japanensis gooooo o * o * o
C. sordidus oooog o *
C. microrhinos goooooo o * o
Scarus schlegeli ooood o *
S. rubroviolaceus oooog o * *
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0oo0o0 Doo oo oood
N. lituratus ooooooog o * o * o o
N. tuberosus oooogd o *
N. hexacanthus gpooooog o
Zebrasoma veliferum opooooo o * o * o
Z. scopas oooo o
Paracanthurus hepatus gooooo
Ctenochaetus binotatus 0o0ooooooog o o
Acanthurus triostegus gooo o
A. guttatus oooo o
A. pyroferus gopooooo * o o
A. nigrofuscus ooog * * o o
A. lineatus gooo * * o o
A. leucopareius gooooo o
A. nigricans goooooo o *
A. japonicus goooooo o
A. bariene ooooog o
A. maculiceps gopooooo *
A. olivaceus ooooog * * o
A. dussumieri gpoooooog * *
A. xanthopterus gooo o
Sphyraenidae gooo
Sphyraena barracuda goooo o *
S. flavicauda oooooog o
Tetraodontiformes ogdo
Balistidae goooooooo
Odonus niger gooooo o o
Melichthys vidua ooooog o
Pseudobalistes fuscus ooooog o
Balistoides viridescens gooooo o * o o
B. conspicillum ooooooog o * o * o o
B. undulatus oooo o * o o
Sufflamen chrysopterum gpooooooo o * o o
S. bursa gpoogo * o o
Rhinecanthus rectangulus googooo o o o
R. aculeatus ooooooogd o *
Monacanthidae ogoooo
Aluterus scriptus ooood *
Cantherhines dumerilii ooooood o o o
Ostraciidae gooog
Ostracion meleagris meleagris gooooo o * *
O. cubicus oooooog o
Tetraodontidae ogoo
Canthigaster janthinoptera 0o0ooooooog *
C. valentini ooooooood o * *
C. coronata ooooooooo o *
C. bennetti 0oo0ooooooog o *
Arothron nigropunctatus gooooo o * o *
Diodontidae goooooo
Diodon holocanthus ooooog o * o * o
D. hystrix ooood o *
SumtotalJ O O 201 134 141 171
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Table 3. Fish species found on reefs of Tokara Islands biogeographically representing the sub-tropical water area.

Species names follow Nakabo (2002b). Island names are shown in abbreviated forms (see Table 2). Asterisks
indicate fishes ever reported in Sakai et al. (2005) based on 2002-2003 survey on northern Tokara Isls. All

listed species have never been recorded in the two extensively studied areas in the northward Kuroshio Current

regions, Yakushima Is. (see Fig. 1B; Ichikawa et al. 1992) and Kashiwa-jima Is. (see Fig. 1A; Hirata et al.

1996), suggesting the new northern range extensions in Kuroshio Current zone in western Japan, except for 5

species that have fragmentarily been recorded in the mainland Japan (E, G, H, I and O in Fig. 2).

. Recorded location In
Species Present study  Previous northern record ~ Fig. 2
Holocentridael OO0OOO0O0O

Neoniphon opercularis gooooooooo KD Ryukyu Isls. A
Pseudochromidae 00 0 0O 0O

Pseudochromis marshallensis 0000000 TR Ryukyu Isls. B
Apogonidae goooooo

Apogon exostigma goooooo NK*, KD Kikai-jima Is.! *

A. crassiceps gooooooon KC Iriomote Is.’ C

A. angustatus gooooood TR, KD Amami-Oshima Is.’ D

A. cookii ooooog KC, KD Mainland Japan® E
Malacanthidae 0ooooooo

Hoplolatilus cuniculus goooooooooon KD Okinawa Is.2 F
Lutjanidae goood

Aphareus furcall gooooo KD Mainland Japan® G
Lethrinidae gooogoog

Gymnocranius sp. goood TR, KD Mainland Japan® H
Pomacentridae gooooo

Amphiprion frenatus ooooog NK* Amami-Oshima Is.* *
Labridae god

Epibulus insidiator gooo KC Mainland Japan® 1

Cheilinus trilobatus gopoooooo KC Yoron Is.! J

C. fasciatus oooog KC* Ryukyu Isls.? *
Scaridae ooodo

Chlorurus oedema ooooo KC* Amami-Oshima Is.! *

C. bowersi ooooooooo KC* Amami-Oshima Is.! *

Scarus chameleon oooooooo NK, KD Ryukyu Isls. K
Blenniidae gooooo

Blenniella chrysospilos ooooooooog KD Ryukyu Isls. L

Ecsenius oculus ooooog KD Takara-jima Is.! M
Gobiidae ooo

Valenciennea longipinnis gooooo NK* Amami-Oshima Is.? *

Ctenogobiops pomastictus oooog NK* Amami-Oshima Is.? *

Fusigobius humeralis goopooooooo KC* Amami-Oshima Is.3 *
Ptereleotridae goooooo

Ptereleotris zebra goooo KC, TR, KD Okinawa Is.>? N
Siganidae gooo

Siganus guttatus goood KC* Okinawa Is.>3 *
Acanthuridae gooog

Naso tuberosus goooo KC*, TR Okinawa Is. 23 *

Acanthurus guttatus oooo KD Mainland Japan® (6]

A. japonicus goooooo KD Ryukyu Isls.? P

Source, 1: Yamakawa (1979), 2: Yoshino and Nishijima (1981), 3: Hayashi et al. (1990), 4: Moyer (2001), 5: Nakabo

(2002b)
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Fig. 2. Typical reef fishes observed at Tokara Islands, rarely found in further northern Kuroshio Current zones (see
Table 3).
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Summary

0 00 We conducted underwater census to survey the fish fauna on reefs of Tokara Islands with aids of the research
vessel Toyoshio-maru of Hiroshima Univertsity. A total 304 fish species were recorded, and were almost completely
comprised of coral reef fishes mainly distributing in the tropical or subtropical waters. This result strongly suggests that
Tokara Islands biogeographically belong to the subtropical-water area as a part of the Ryukyu Islands district as ever
been proposed by Nakabo (2002a). Through comparisons of the present fish records with data of further northern areas
in Kuroshio Current zone, a total of 11 species, Neoniphon opercularis (Holocentridae), Pseudochromis marshallensis
(Pseudochromidae), Apogon exostigma (Apogonidae), Hoplolatilus cuniculus (Malacanthidae), Amphiprion frenatus
(Pomacentridae), Cheilinus fasciatus (Labridae), Chlorurus oedema (Scaridae), Ecsenius oculus (Blenniidae),
Fusigobius humeralis (Gobiidae), Siganus guttatus (Siganidae), Naso tuberosus (Acanthuridae) are suggested to
distribute up to Tokara Islands as northern range limits.

Key words: Coral reef fishes, Kuroshio Current, Subtropical-water area, Visual census



