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Fig. 1  Map showing the study sites where larvae were collected from May 2002 to April 2003. 
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Fig. 2  Monthly changes of vertical profiles of salinities and water temperature in each study site from May 2002 to April 2003. 
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Fig.3  Monthly changes in the number of species and fish density of the coastal area around Ashizuri peninsula between May 2002 

and April 2003. Solid area and circle: tropical species; Oblique area and open circle: temperate species; Open area and triangle: 

indeterminable species. 
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Fig. 4  Dendrograms of the C  (Morishita’s index of C ) of the larval community in each stations.  The dendrogram was 

constructed using the Mountford method. 
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Fig. 5  Monthly and spatial occurrence of 11 dominant taxa (group A). Adult distribution were indicated in the parenthesis as 

follows: tr=tropical; te=temperate; id=indeterminable. 
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Fig. 6  Monthly and spatial occurrence of 12 dominant taxa (group B). Otherwise same as in Fig. 5. 
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Fig. 7  Monthly and spatial occurrence of 8 dominant taxa (group C). Otherwise same as in Fig. 5. 
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Table 1  List of ichthyoplankton collected by a larvae net (1.3 m mouth-diamater, 0.5 mm mesh-aperutre) on the coastal area 

around Ashizuri Peninsula between May 2002 and April 2003. Developmental stage were indicated as follows: y=yolk-sac larvae; 

pr=preflexion larvae; f=flexion larvae; po=postflexion larvae; j=juvenile. (numerical percentage). Adult distribution were indicated 

as follows: tr=tropical; te=temperate; id=indeterminable. +=less than 0.005% 

 

%
Range of

SL (mm)
Stages

Adult

distribution
%

Range of

SL (mm)
Stages

Adult

distribution
Muraenidae Trachipteridae

Muraenidae 0.01 19.1-168.5 !" #$ Trachipteridae + 5.8 pr-f #$
Ophichthidae Bregmacerotidae

Ophichthidae 0.03 5.1-15.3 pr id Bregmaceros 0.47 1.5-11.4 pr-po tr

Muraenesocidae Moridae

Muraenesocidae + 24.9 pr id Laemonema nana 0.02 1.9-8.8 pr-po te

Congridae Laemonema + 9.3 po te

Congridae + 5.4-19.5 pr id Physiculus + 4.7 pr id

Nettastomatidae Moridae 0.01 2.2-3.5 pr id

Nettastomatidae + 7.6-10.1 pr id Carapidae

Anguilliformes 0.03 4.5-11.7 pr id Carapidae + 5.9-24.8 pr id

Engraulidae Ophidiidae

Engraulis japonicus 61.45 2.2-18.5 y- po te Neobythites sivicolus 0.02 2.7-7.0 pr tr

Clupeidae Sirembo imberbis 0.03 2.3-8.7 pr-po tr

Etrumeus teres 4.44 3.5-18.2 y- po te Ophidiidae 0.02 3.1-8.0 pr id

Sardinella zunasi + 4.2-6 pr tr Bythitidae

Sardinops melanostictus 4.85 2.9-18.6 pr te Bythitidae + 8.5-13.4 pr-po id

Sparatelloides gracilis 0.66 3.3-14.2 !"-po tr Lophiidae

Gonorynchidae Lophioides 0.01 2.3-2.9 pr id

Gonorynchus abbreviatus 0.01 4.1-17.1 pr-po tr Lophiomus setigerus + 2.7-5.2 pr-f tr

Microstomatidae Lophiidae 0.01 2.4-2.8 pr id

Microstomatidae + 4.9 pr id Antennariidae

Osmeridae Antennariidae + 2.9 pr tr

Plecoglossus altivelis altivelis 0.01 5.0-8.1 pr te Ogcocephalidae

Gonostomatidae Ogcocephalidae + 2.1-3.4 pr-po id

Cyclothone acclinidens + 4.0-7.9 pr-po tr Mugilidae

C. alba 0.02 4.2-10.6 pr-po tr Mugil cephalus cephalus 0.01 2.0-4.7 pr-f tr

Cyclothone 0.16 2.6-9.7 pr-po tr Exocoetidae

Diplophos orientalis + 10.5-20 pr-po tr Cypselurus cyanopterus + 13.1 j tr

Diplophos + 14.0 pr tr C. heterurus doederleini + 4.5 po tr

Gonostoma atlanticum + 7.7 po tr C. naresii + 3.2-4.0 po tr

Sigmops gracile 0.17 3.7-10.3 pr-po tr C. pinnatibarbatus japonicus + 4.6-5.0 po tr

Sigmops + 4.2 pr tr C. poecilopterus 0.01 3.5-4.3 po tr

Gonostomatidae 0.02 2.8-6.4 pr tr Hirundichthys oxycephalus + 4.8 po tr

Sternoptychidae Hirundichthys 0.01 4.0-4.5 po tr

Maurolicus japonicus + 4.7-5.6 pr tr Oxyporhamphus convexus convexus + 4.9-10.8 po tr

Phosichthyidae Parexocoetus mento mento + 2.6 po tr

Pollichthys mauli 0.01 4.6-7.7 pr-po tr Hemiramphidae

Vinci! uerria nimbaria 0.09 3.3-14.5 pr-po tr Hyporhamphus sajori + 7.8 po te

Vinci! uerria 0.02 3.7-7.7 pr-po tr Trachichthyidae

Stomiidae Aulotrachichthys 0.01 2.2-3.9 pr id

Chauliodus + 8.0-8.3 pr tr Trachichthyidae + 2.2-3.9 pr id

Stomias affinis + 6.3-13.7 pr-po tr Berycidae

Stomias nebulosus + 8.0-9.6 pr-f tr Berycidae 0.01 2.2-3.8 pr id

Photonectes 0.01 6.7-11.6 pr-po tr Holocentridae

Astronesthinae + 6.7 pr tr Myripristis 0.06 1.9-6.1 pr-po tr

Melanostomiinae 0.06 4.7-10.0 pr-f tr Holocentridae 0.02 2.3-4.6 pr tr

Stomiinae + 4.8-8.4 pr tr Syngnathidae

Aulopidae Doryrhamphus 0.01 3.6-9.3 pr-po tr

Aulopus japonicus 0.03 2.4-8.0 pr-po tr Syngnathinae 0.01 7.9-28.3 po id

Synodontidae Aulostomidae

Saurida elongata 0.01 3.1-3.6 pr tr Aulostomus chinensis + 4.9 y tr

S. gracilis + 3.6 pr tr Fistulariidae

Saurida 0.10 2.1-6.9 pr-f tr Fistularia petimba 0.01 2.8-10.6 pr tr

Synodus + 2.7-6.8 pr tr Fistularia + 5.5-11.0 pr tr

Trachinocephalus myops 0.01 3.6-7.1 pr tr Macroramphosidae

Synodontidae + 2.1-3.9 pr id Macroramphosus scolpax 0.01 2.3-7.9 pr-po tr

Notosudidae Scorpaenidae

Scopelosaurus mauli + 15.9 po tr Minous monodactylus 0.03 1.9-4.5 pr-po tr

Scopelosaurus 0.02 4.3-17.5 pr-po tr Minous 0.01 2.6-4.5 pr-po tr

Paralepididae Sebastiscus marmoratus 0.33 2.7-6.3 pr-f te

Lestrolepis prolixum + 5.5-10.5 pr tr Scorpaeninae 0.26 1.4-8.1 pr-j id

L. japonica + 13.2 f tr Tetraroginae 0.03 2.1-5.7 !"-f id

Lestrolepis + 12.2 pr tr Scorpaenidae 0.03 1.5-2.9 pr id

Paralepididae 0.01 3.8-9.4 pr-po tr Aploactinidae

Myctophidae Aploactinidae + 4.2-5.3 f-po id

Benthosema + 5.5-6.0 po tr Triglidae

Diogenichthys atlanticus + 4.3-5.0 pr tr Chelidonichthys spinosus + 11.0 j te

Hygophum reinhardtii + 8.4 f te Lepidotrigla 0.28 2.3-8.8 pr-j tr

Lampanyctus 0.49 2.6-10.3 pr-po tr Peristediidae

Myctophum 0.23 2.6-10.0 pr-po tr Peristediidae + 5.3 pr id

Notolychnus valdiviae + 5.3 po tr Platycephalidae

Symbolophorus 0.28 3.4-8.4 pr-f id Platycephalidae 0.19 1.9-8.8 pr-j id

Myctophidae 1.98 2.3-9.4 pr-j id

Species Species

 



Table 1.  Continued. 

%
Range of

SL (mm)
Stages

Adult

distribution
%

Range of

SL (mm)
Stages

Adult

distribution
Hoplichthyidae Lutijanidae 0.02 2.2-5.9 pr-f id

Hoplichthys + 3.3-6.8 pr !" Caesionidae

Cottidae Caesionidae + 5.1-5.5 f-po tr

Pseudoblennius + 5.2 pr te Gerreidae

Moronidae Gerres equulus 0.05 3.5-8.6 pr-po te

Lateolabrax japonicus 0.01 3.2-8.7 y-f te Haemulidae

L. latus 0.01 3.4-6.2 y-pr te Diagramma pictum 0.01 2.7-5.1 pr-f tr

Acropomatidae Hapalogenys + 2.4-5.0 pr te

Acropoma japonicum + 3.1-3.8 pr tr Parapristipoma trilineatum 0.47 2.1-6.7 pr-po te

Doederleinia berycoides 0.01 2.6-3 pr tr Haemulidae + 2.8-3.3 pr id

Malakichthys + 3.2 pr id Nemipteridae

Synagrops philippinensis + 5.5-11.2 po-j tr Nemipteridae 0.15 2.0-5.1 pr-# tr

Synagrops 0.06 2.2-9.2 pr-po tr Lethrinidae

Acropomatidae + 3.6-3.8 pr id Lethrinus 0.01 3.3-5.8 pr-po tr

Symphysanodontidae Lethrinidae 0.01 2.9-4.7 pr-po id

Symphysanodon katayamai + 2.5 pr tr Sparidae

Serranidae Acanthopagrus latus 0.02 2.5-5.6 pr-f te

Caprodon schlegelii + 5.0-7.4 f-po tr A. schlegeli 0.01 3.4-5.6 pr-po $%
Chelidoperca 0.04 2.0-4.3 pr tr Evynnis japonica 0.47 2.0-10 pr-po te

Epinephelus 0.04 2.2-6.6 pr-f id Pagrus major 0.17 2.3-9.8 pr-po te

Plectropomus 0.01 2.1-4.7 pr tr Sparus sarba + 6.2 po tr

Sacura margaritacea + 4.9-6.7 po te Sparidae + 2.9 pr id

Anthiinae 0.39 1.9-7.6 pr-j id Sciaenidae

Epinephelinae + 3.8-5.2 pr-f id Argyrosomus japonicus 0.01 2.2-3.6 pr tr

Serranidae 0.06 1.6-4.9 pr-po id Nibea mitsukurii 0.08 1.9-4.9 pr-f te

Callanthiidae Pennahia argentana 0.01 2.1-3.0 pr te

Callanthias japonicus 0.01 2.2-4.0 pr tr Sciaenidae + 4.0 pr id

Pseudochromidae Mullidae

Pseudochromidae 0.01 2.6-5.6 pr-po tr Muliidae 0.24 1.7-8.8 pr-j id

Plesiopidae Pempheridae

Plesiops 0.05 2.7-8.4 pr-po tr Pempheris japonica 0.02 1.9-4 pr tr

Plesiopidae 0.01 2.8-6.5 &'-po tr P. schwenkii 0.01 3.5-5.4 pr-f tr

Opistognathidae Pempheridae + 2.7 pr id

Opistgnathidae 0.16 2.1-7.9 pr-po id Glaucosomatidae

Priacanthidae Glaucosoma hebraicum 0.01 2.8-3.8 pr tr

Priacanthus macracanthus 0.01 2-4 pr-f tr Monodactylidae

Priacanthus + 2.1-3.1 pr id Monodachtylus argenteus + 2.4 pr tr

Priacanthidae 0.01 1.8-3.3 pr id Kyphosidae

Apogonidae Girella leonina 0.01 4.7-5.8 pr tr

Apogon cathetogramma + 4.7-5.5 f-po tr G. punctata 0.02 3.0-11.0 pr-po te

A. kiensis 0.01 5.4-8.0 po-j tr Kyphosus vaigiensis + 7.1 po tr

A. lineatus 0.01 3.1-7.2 pr-po tr Kyphosus + 2.5-3.7 pr tr

A. niger + 8.2 j tr Labracoglossa argentiventris 0.03 2.6-4.8 pr te

A. semilineatus 0.03 3.8-8.6 pr-j tr Microcanthus strigatus 0.01 2.6-4.6 pr-f tr

Apogon 1.59 2.1-9.2 pr-j tr Chaetodontidae

Foa 0.01 2.9-4.7 pr-f tr Chaetodon 0.01 2.2-4.8 pr-f tr

Gymnapogon 0.01 2.3-4.9 pr tr Chaetodontidae + 3.3-7.5 pr-po tr

Pseudamia + 2.8-3.8 pr-f tr Pomacanthidae

Apogonidae 0.04 2.0-5.8 pr-j id Pomacanthidae + 2.6-4.2 pr tr

Sillaginidae Teraponidae

Sillago japonica 0.08 2.5-8.4 pr-po te Rhyncopelates oxyrhynchus 0.01 2.7-3.5 pr tr

Malacanthidae Terapon jarbua 0.18 1.7-8.1 &'-j tr

Branchiostegus 0.07 2.0-7.6 pr-po id Oplegnathidae

Scombropidae Oplegnathus fasciatus + 3.4-7.5 pr-po te

Scombrops boops 0.01 4.4-6.6 pr-f te Oplegnathus + 4.1 pr id

Coryphaenidae Cirrhitidae

Coryphaena hippurus 0.05 3.5-9.5 y-po tr Cirrhitidae + 5.2-6.3 f-po tr

Carangidae Cheilodactylidae

Seriola quinqueradiata 0.01 2.3-5.8 pr-F te Goniistius zebra + 5.4 pr te

Trachurus japonicus 0.97 1.9-6.9 pr-f te G. zonatus 0.06 2.5-5.9 pr tr

Carangidae 2.33 2.3-9.8 pr-po id Cepolidae

Menidae Acanthocepola krusensternii 0.09 1.8-5.2 pr tr

Mene maculata 0.01 2.7-4.7 pr-po tr A. limbata 0.02 2.1-9.4 pr-po te

Leiognathidae Acanthocepola + 2.3-2.4 pr id

Leiognathus rivulatus 0.24 1.5-6.3 pr-po te Cepola schlegeli 0.02 2.4-3.6 pr tr

Bramidae Pomacentridae

Brama japonica + 4.2-5.2 pr te Abudefduf vaigiensis 0.01 4.5-11.0 po-j tr

Brama + 3.3-4.1 pr-f id Abudefduf + 3.2-4.0 pr tr

Bramidae 0.01 2.8-4.0 pr id Chromis 0.12 2.0-4.5 pr-po tr

Emmelichthyidae Plectroglyphidodon + 3.7 po tr

Emmelichthys struhsakeri 0.05 2.4-5.3 &'-f tr Pomacentrus 0.37 2.0-7.7 pr-po tr

Lutijanidae Pomacentridae 0.07 2.1-3.9 pr-f id

Lutijanus 0.01 2.8-5.2 pr-po tr Labridae

Paracaesio 0.01 4.1-4.4 pr tr Cirrhilabrus temminckii + 4.0 po tr

SpeciesSpecies

 



Table.1  continued. 

%
Range of

SL (mm)
Stages

Adult

distribution
%

Range of

SL (mm)
Stages

Adult

distribution
Cirrhilabrus + 4.3-6.5 po tr Trichiuridae

Cheilinus + 4.5-6.0 po !" Benthodesmus elongatus 0.01 6.7-8.1 pr !"
Halichoeres + 4.9-6.4 f-po id B. tenuis + 15.3 f !"
Pseudolabrus 0.19 2.3-8.5 pr-po id Trichiurus japonicus 0.05 4.8-12.6 y-pr !"
Stethojulis + 4.5-6.4 po !" Trichiuridae + 4.9 pr !"
Thalassoma + 4.0-6.9 po !" Scombridae

Xyrichtys + 7.9-14.1 po-# !" Auxis 0.88 2.0-7.9 pr-po !"
Labridae 0.14 2.3-9.1 pr-po id Euthynnus affinis + 6.9 f !"

Scaridae Gymnosarda unicolor + 4.6 pr !"
Scaridae 0.01 3.9-7.9 f-po id Katsuwonus pelamis 0.01 4.4-7.9 pr-po !"

Champsodontidae Sarda orientalis + 4.3-5.5 pr-f !"
Champsodon 0.33 2.0-7.4 y-po id Scomber 1.18 2.2-15.8 pr-po !"

Pinguipedidae Thunnus albacares + 4.9-6.6 pr-po !"
Parapercis pulchella + 1.9-4.4 $%-f !" T. obesus + 4.3 pr !"
P. sexfasciata 0.02 2.3-5.8 $%-po !" Thunnus + 3.3 pr !"
P. snyderi 0.10 2.2-6.0 pr-po !" Scombridae + 3.9 pr id

Parapercis 0.02 2.0-5.7 pr-po id Centrolophidae

Trichonotidae Psenopsis anomala 0.02 2.3-6.6 pr-po !"
Trichonotus setiger + 7.8-15.6 po !" Centolophidae 0.03 2.1-5.9 pr id

Trichonotus + 6.0 pr id Nomeidae

Creediidae Psenes maculatus 0.02 2.9-5.7 pr-po !"
Limnichthys fasciatus + 10.5 po !" Psenes 0.02 2.4-5.3 pr-po !"
L. nitidus + 13.0 po !" Nomeidae + 3.4 pr !"

Percophidae Tetragonuridae

Acanthaphritis unoorum + 3.4 pr !" Tetragonurus + 3.6-3.9 pr !"
Acanthaphritis + 3.5 pr !" Caproidae

Hemerocoetinae 0.01 2.5-4.8 pr id Antigonia rubescens + 3.2 pr !"
Percophidae + 4.5 pr id Antigonia + 2.7 pr !"

Ammodytidae Paralichthyidae

Embolichthys mitsukurii 0.02 4.1-9.5 pr-po !" Paralichthys olivaceus 0.07 2.6-9.6 pr-po te

Uranoscopidae Pseudorhombus arsius 0.05 2.7-9 pr-po !"
Uranoscopus 0.01 1.6-3.9 pr id P. pentophthalmus + 8.5 po !"

Tripterygiidae Pseudorhombus 0.54 2.0-9.5 pr-po id

Enneapterygius etheostomus 0.01 3.9-7.6 pr-po !" Tarphops oligolepis 0.29 2.4-8.4 pr-po te

Springerichthys bapturus + 5.4-7.2 pr-f !" Paralichthyidae 0.04 2.1-4.8 pr id

Tripterygiidae 0.01 3.4-8.9 pr-po !" Pleuronectidae

Blenniidae Pleuronichthys cornutus + 3.1-4.0 pr te

Entomacrodus 0.01 3.2-4.8 pr-f !" Bothidae

Omobranchus fasciolatoceps + 3.3-4.1 pr te Arnoglossus + 5.1-14.1 $%-po id

O. elegans + 3.5-6.5 pr-po te Chascanopsetta + 8.7 po !"
Omobranchus 0.01 2.7-8.6 pr-po id Engyprosopon grandisquama + 5.4 pr te

Parablennius yatabei 0.06 2.3-7.0 pr-po te Engyprosopon 0.11 2.6-14.8 pr-po id

Petroscirtes breviceps 0.01 2.8-14.3 pr-j !" Psettina gigantea + 5.1-9.3 pr-po !"
Petroscirtes + 3.3-4.4 pr id P. tosana + 10.1 po te

Scartella emarginata 0.01 2.6-8.5 pr-po te Tosarhombus octoculatus + 8.8-18.2 po !"
Salariini + 4.8-6.3 pr-po !" Bothidae 0.19 1.6-7.7 pr-f id

Blenniidae 0.01 2.2-3.5 pr id Samaridae

Chaenopsidae Samariscus 0.04 2.2-5.9 pr-po id

Neoclinus bryope 0.12 4.1-8.3 pr-f te Soleidae

Gobiesocidae Aseraggodes 0.04 1.7-5.3 pr-po !"
Gobiesocidae 0.02 3.1-5.4 $%-po id Heteromycteris japonica 0.50 1.6-6.2 pr-po !"

Callionymidae Soleidae 0.01 3.2-3.7 pr id

Callionymidae 0.90 1.4-6.4 pr-po id Cynoglossidae

Gobiidae Cynoglossus itinus 0.03 3.4-11.3 pr-po !"
Bathygobius + 3.0-7.4 po !" C. gracilis 0.04 3.8-10.5 pr-po !"
Luciogobius 0.18 2.4-7.6 pr-po id Cynoglossus + 2.8-8.8 pr !"
Taenioides + 5.6 po id Paraplagusia bilineata + 7.9 pr !"
Gobiidae 4.53 1.5-7.5 pr-po id P. japonica + 8.3-8.6 pr !"

Microdesmidae Symphurus orientalis + 3.4-6.8 pr te

Gunnellichthys 0.01 3.2-8.4 pr-po !" Symphurus + 4.9-8.9 pr id

Ptereleotridae Cynoglossidae 0.12 1.8-7.6 pr id

Ptereleotridae 0.02 3.4-10.7 pr-po !" Monacanthidae

Siganidae Aluterus + 2.7-3.5 pr te

Siganus 0.02 3.7-10.3 pr-j !" Rudarius ercodes 0.01 2.6-4.3 pr-po te
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