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Fig. 1 The stations of CTD casting and Bongo

netting in the waters of NE Taiwan in June and July
2005 (a) and August and September 2006 (b).
Numerals in the maps indicated the stations.
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Table 1 Species compositions in the assemblages of the fish larvae and juveniles from the waters of NE Taiwan in June

and July 2005, and August and September 2006

June July August September
Family Species
NO. Group NO. Group NO. Group NO. Group
Muraenidae sp. 1 J
Ophichthyidae sp. 5 GL 3 PR 13 RS
Nettastomatidae sp. 1 G 2 R
Muraenesocidae Muraenesox cinereus 1 L
Congridae sp. A 2 L 16 RSW
Engraulidae Encrasicholina punctifer 4 R 213 R
Engraulis japonicus 5 JL 149 R 1442 R
Gonorynchidae Gonorynchus abbreviatus E
Bathylagidae Bathylagus longirostris 1 R
sp. 1 R
Gonostomatidae Cyclothone atraria 1 K 1 R
Cyclothone alba AF 3 KL 5 R
Cyclothone pallida 1 R
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Table 1 continued

June July August September
Family Species
NO. Group NO. Group NO. Group NO. Group
Gonostomatidae Cyclothone sp. 1 Q
Gonostoma atlanticum 1 u
Gonostoma elongatum 1 K 1 R
Gonostoma gracile 1 E 3 PR
Vinciguerria poweriae 3 R 12 R
Vinciguerria nimbaria 13 AE 2 L 6 R 7 RS
Pollichthys mauli 2 L
sp. 4 AF 1 K 3 Q 1 R
Stomiidae Stomias nebulosus 1 K
Stomias sp. 1 R
Astronesthidae sp. 2 R
Aulopodidae Aulopus japonicus 1
Synodontidae Saurida sp. 1 A 1
Synodus macrops 1 L 14 RU
Synodus fuscus 1 L 1 R
Synodus sp. 1 A
Trachinocephalus myops 9 A 9 L 1 R
sp. 3 A 2 PR 5 R
Paralepididae Sudis atrox 1 E 2 QR
Lestidium sp. 1 R 1 R
Lestrolepis sp. 2 RS
sp. 2 A 2 L 4 R 3 R
Scopelarchidae Scopelarchus sp. 2 R 4 RW
sp. 1 A 3 R 1 R
Notosudidae Scopelosaurus sp. 2 A 1 K
sp. 1 S
Evermannellidae Evermannella indica 1 K
Myctophidae Benthosema pterotum 33 AF 146 L 74 R 300 RSVW
Benthosema suborbitale 6 E 67 L 2 R 2 R
Ceratoscopelus warmingi 2 KL 18 PR 7 R
Diaphus spp. 4 AE 24 KL 22 PR 30 RU
Diogenichthys atlanticus 1 E 1 K
Diogenichthys laternatus 3 E
Hygophum proximum 1 A 7 PR
Hygophum sp. 1 R

Lampadena nana 1 A
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Table 1 continued

Family

Species

June

July

August

September

NO. Group NO. Group NO. Group NO. Group

Myctophidae

Bregmacerotidae

Antennariidae
Trachipteridae
Holocentridae
Scorpaenidae
Synanceiidae

Aploactinidae
Triglidae

Platycephalidae
Percichthyidae

Serranidae

Lampadena sp.
Lampanyctus spp.
Myctophum asperum
Myctophum nitidulum
Myctophum obtusirostur
Myctophum orientale
Myctophum spinosum
Myctophum sp.
Protomyctophum sp.
Symbolophorus sp.
Taaningichthys minimus
Triphoturos microchir
spp-

Bregmaceros arabicus
Bregmaceros atlanticus
Bregmaceros macclellandii
Bregmaceros neonectabanus
Bregmaceros nectabanus
Bregmaceros sp.

sp.

sp.

sp.

sp.

Minous sp.

Hypodytes rubripinnis
Erisphex potti
Lepidotrigla sp.

sp.

Synagrops philippinensis
Synagrops sp.

Acropoma sp.
Doederleinia berycoides
sp.

Epinephelus sp.

sp.

1
2

A~ O N W

A
A

AE

AD

AE
AE

AD

AF

13

JL

KL

g W W

PQR

OR

PR

QR

PQR

PR

QR
QR

QR

PR

3
10

25

R
RSV

RS

RS

RV

RS
RS

RS

cC » < R

RW

RW

RSU
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Table 1 continued

June August September
Family Species
NO. Group NO. Group NO. Group NO. Group
Symphysanodontidae  Symphysanodon katayamai 2 R
Teraponidae Terapon jarbua 2 L
sp. 4 A
Priacanthidae Priacanthus macracanthus 2 L 6 NR 33 RSU
Priacanthus sp. 2 QR 4 R
sp. 2 A 4 QR
Apogonidae Cheilodipterus sp. 3 K
Apogon sp. 4 AE 4 QR 56 RST
spp. 2 A 5 JL 3 PR
Sillaginidae Sillago sihama 1 J 7 R
Sillago japonica 1 L 1 Q 2 R
Sillago maculata 1 R
sp. 3 AE
Carangidae Alpes sp. 3 A
Caranx sp. 2 JL 2 R 5 RS
Decapterus macarellus R
Decapterus macrosoma 17 A 1 R 3 RS
Decapterus maruadsi 10 AE 21 IL 3 R 23 RSTV
Decapterus spp. 6 A 6 PQR 9 RS
Elagatis bipinnulata 2 M
Gnathanodon speciosus 3 R
Pseudocaranx sp. 1 R 1 U
Selar crumenophthalmus 6 RV
Seriola sp. 1 R
Trachurus japonicus 1 B 4 L
spp. 2 JL 2 RV
Coryphaenidae Coryphaena hippurus 2 1 (@)
Menidae Mene maculata 1 1 J
Leiognathidae Leiognathus sp. 2 L 1 R 2 RW
sp. 3 AF 3 R 27 RS
Bramidae Brama sp. 2 S
sp. 1 A 1 K 2 R
Lutjanidae Lutjanus sp. 3 KL 2 QR 8 RT
sp. 1 K 1 Q 1 S
Haemulidae sp. 2 R
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Table 1 continued
June July August September
Family Species
NO. Group NO. Group NO. Group NO. Group

Sparidae Pagrus major 4 AE 2 S
Lethrinidae Lethrinus sp. 3 A 1 R 4 R
Nemipteridae Nemipterus sp. 1 R

sp. 1 L 1 R 2 R
Sciaenidae Nibea albiflora 10 L

Nibea japonca 16 L

sp. 26 A 2 IK 24 R 92 RU
Mullidae sp. 1 M 27 RW
Scatophagidae Scatophagus argus 1
Chaetodontidae Chaetodon modestus 1

Chaetodon sp. 1 R

sp. 1 L
Pomacanthidae g;;gfﬁigzgjg lus 1 R 1 R
Pomacentridae spp- 4 A 8 L 4 OR 4 RV
Cirrhitidae sp. 2 R
Mugilidae Liza sp. 2 R
Sphyraenidae sp. 1 E 1 R 1 R
Labridae Cirrhilabrus sp. 1 K

Xyrichthys dea 1 \

sp. 4 8 KL 5 QR 187 RSV
Scaridae Scarus sp. 3 1 S

sp. 1 K 2 PR 2 R
Champsodontidae Champsodon snyderi 1 L

sp. 1 A
Trichonotidae Limnichthys fasciatus 1 A

Trichonotus filamentosus 4 A 8 RU

sp. 1 A
Percophidae sp. 1 A 3 L
Mugiloididae Parapercis sp. 1 E 4 R
Blenniidae sp. 1 L 1 T
Callionymidae sp. 11 AF 11 JL 7 QR 30 RSU
Gobiidae Bathygobius sp. 1 L

Ctenotrypauchen sp. 1 R 1 W

Heteroplopomus barbatus 3 R

sp. 23 AE 36 KL 11 PQR 77 RSUV
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Table 1 continued
June July August September
Family Species
NO. Group NO. Group NO. Group NO. Group

Acanthuridae sp. 2 A 4 RS
Siganidae Siganus sp. 1 R

sp. 2 A
Gempylidae Nesiarchus nasutus 1 J

sp. 1 F 2 ST
Trichiuridae Trichiurus lepturus 34 AE 7 L 3 R 4 RSU
Scombridae Auxis sp. 58 AEF 42 JL 2 R 64 RV

Euthynnus affinis 2 R 1 R

Katsuwonus pelamis 1 R

Scomber australasicus 2 AE 1 R

Thunnus alalunga 1 K

Thunnus albacares 1 K 1 S

sp. 1 M
Nomeidae Cubiceps pauciradiatus 3 MR

Penes arafrensis 1 R

sp. 1 R 2 RU
Paralichthyidae sp. 1 A 1 R
Bothidae sp. 12 AE 4 L 9 OR 81 RS
Pleuronectidae sp. 6 A 3 R
Cynoglossidae Cynoglossus sp. 9 A 7 R 54 RS

Symphurus sp. 1 A 4 R 1 R

sp. 6 GL 1 P
Soleidae Aseraggodes sp. 1 A

sp. 1 A 1 L 2 R 3 R
Monacanthidae Stephanolepis cirrhifer 1 J

sp. 1 K 2 RV
Tetraodontidae Lagocephalus sp. 2 L

sp. 2 A 1 Q 1 R
Diodontidae sp. 2 A
unidentified spp.- 3 1 19 27
Total number of individuals 443 568 602 3206
Total number of species 90 80 95 108
Total number of family 54 48 46 58
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Fig. 2 Surface isotherms
(left) and isohalines (right) in
the waters of NE Taiwan in
June and July 2005, and
August and September 2006.
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Fig. 3 Spatial variations of abundance (inds./1000 m?® of fish larvae in the waters of NE Taiwan in June and July

2005, and August and September 2006.
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Fig. 4 Monthly changes of species concentration,
species richness, species diversity, and species
evenness indices in the waters of NE Taiwan in June
and July 2005, and August and September 2006.
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Fig. 5 Spatial variations of species diversity index of fish larvae in the waters of NE Taiwan in June and July 2005,

and August and September 2006.
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Fig. 6 Clustering of stations based on species compositions of larval and juvenile fishes in the waters of NE Taiwan

in June and July 2005, and August and September 2006. For the species compositions of each station groups

referring to Table 1.
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Spatio-temporal Characteristics of Larval Fish Assemblages
in the Northeastern Waters of Taiwan in Summer
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ABSTRACT

To clarify the spatio-temporal variations of larval fish assemblages in the northeastern waters of Taiwan,
fish larvae were collected from 36 and 38 predesigned stations by using Bongo or ORI nets on R/V Hai-Chieng
during June and July 2005 and August and September 2006, respectively. Temperature and salinity of water
column, and the water volume being filtered during sampling tow were also measured. A total of 4,819
individuals of larval fish belonging to 76 families and 183 taxa were identified. The predominant species were
Auxis sp. (June, 2005), Benthosema pterotum (July, 2005) and Engraulis japonicus (August and September,
2006). There were 6 assemblages of larval fishes in each month. Water temperature and salinity in the 10 m
depth could be used as an indicators to identify upwelling water. Spatial distributions of abundance, species
diversity index and assemblage structures of the larval fishes might be influenced by the upwelling which

occurred alone the margins of the continental shelf.
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