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Fig.1 Sampling stations in the northern South China Sea
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AR S B A7 HE M 230 B, w11 H

3BT RI(FE 1) o Horp 8 R E FIRE, 23 T i
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K% A 16 B 24 B, (58 Al A7 HE o S Fh
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FE O 4 H (Stomiiformes ) , 435 1 £ 18 Fjifn 4
FHI2 B0, ST H AR R 2, 5 SRR
37.39% , Hoyk & 6 ) H (30.43% ) FlE 1 £ H
(15.22%) . 1% 8} Myctophidae ) . [ 11 64T
£ R} ( Phosichthyidae ) g5 Y6 Rl ( Gonostomatidae )
AR HE #1850 249 7 A7 AE f AR AR Y 50% o B
RIFHCREFFHE 106 2,58 10 H 24 £} 43
fro HopAT e H R SR Z A 1 RIS Fh, HIK
L A FE D H, 2354 10 B 13 FiF 3 F
9 Ffr, BEARMECR LRI HEM 124 B, R)m 6 H
19 847 #, Hrop i i 2ERZ2, f 11 F 1S
Fir, HYORATEMEME D H, 550G 1 F 8
Fin 3 B 6 Fift o
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m’ o o, BRI HE SRR 19 B 47 B, O
HFEREE R 13.13 ind. /100 m’® . B4 i A7 HE o
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Fig.2 Abundances of fish larvae and juveniles in the northern South China Sea
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Tab.1 Species composition of fish larvae and juveniles in the northern South China Sea

H B, Occurrence

g [ -
ﬁ‘. ffrif:gi [:1[/;1 Tleﬁm/i};:ftrie Hz?;izzjiv}ier BT BRI
Species numbers/ % adaptation layer Sea areas of Sea areas of
eastern Guangdong eastern Hainan
B8 H Anguilliformes
g8} Ophichthyidae
88 R] oK ZZ Fh Ophichthyidae sp. 0.43 +
F 144 H Stomiiformes
it R Gonostomatidae
KVGHEEE G Gonostoma atlanticum 0.43 12 7K 1 2
[5] 2561 J& K %E Bl Cyclothone sp. 3.48
F¥ Mg R} Sternoptychidae
B ICKE G Maurolicus muelleri 0.43 15 7K 1 2 +
E 04T 8l Phosichthyidae
DRRIAR G R Ichthyococcus ovatus 0.43 PR +
PR YGth Vinciguerria attenuata 0.43 1B 7Kk F 2 +
PG Vinciguerria lucetia 0.43 )R +
B R H# 6 Vinciguerria nimbaria 5.22 HE K P TR + +
S Ef G Vinciguerria poweriae 1.30 12 7K 4 )2 +
FO B R E M Vinciguerria sp. 1.30 +
E I} Stomiidae
AR AR EFP Astronesthes sp. 0.43 "
A0 J@ R E Ff Chauliodus sp. 0.43
it Idiacanthus fasciola 0.87 B2 AR Lo +
filiZc . B Aulopiformes
Ji bkt Rl Synodontidae
W ¥k Af Synodus fuscus 0.43 |2 n
ZeBEAEE T Synodus variegatus 0.43 B K P PR +
Kl Saurida elongata 0.43 BRI hRR
i il Saurida wanieso 0.43 W K JEJZ
il )& 2R 22 B Saurida sp. 0.43 +
Kk S EEta Trachinocephalus myops 0.43 B2 K )R +
M fa R} Paralepididae
KARMiff1 Lestidium prolixum 0.87 12 7K K2
PR 887 0 J & A 5 Pl Lestidium sp. 0.43
KM i b £ Sudis atrox 0.43 R +
¥k H 1R} Scopelarchidae
MR Bk H ff1 Scopelarchus guentheri 1.30 12 7K 1k 2 +
+T 5844 H Myctophiformes
T % f. 8} Myctophidae
L BLJEE AT £ Benthosema pterotum 0.87 B 7K 1k 2
WEHR JEE KT 1 Benthosema suborbitale 1.30 12 7K 1k |2 + +
LT B ARERM 1 Ceraloscopelus sp. 1 1.30 +
TR AR EFN 2 Ceraloscopelus sp. 2 0.43 +
SR KT A Ceratoscopelus townsendi 5.22 12 7K 4 |2 + -
HEXT £f1 )& 5 58 A Diaphus sp. 8.70 +
KVGEERH LT 1 Diogenichthys atlanticus 5.65 12 7K 1 b2 +
A AT £ Diogenichthys laternatus 3.04 1 K Pk +
HAT £ @ A& € Rl Hygophum sp. 0.87 +
YEAT f1 & R BB Lampadena sp. 2.17 +
AT faJE AR PP Lampanyctus sp. 3.48 +
Ja KT A1 8 R B Fi Metelectrona sp. 1.30 +
HLEE LT 58 1 Myctophum: asperum 0.387 12 7Kk 2 +
AT A1 Tarletonbeania taylori 0.43 )R +
FRAN )T B A EF Tarletonbeania sp. 0.43 +
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gA1
5 )} - H P, Occurrence
BEwsre  dEiE i K2
M 5 ¥
ﬁ], Percentage in  Temperature Habitat water BRI X BRI .
Species ] . Sea areas of Sea areas of
numbers/ % adaptation layer
eastern Guangdong eastern Hainan
S # JE E AR T a4 Symbolophorus californiensi 0.87 HE K P b2
HRAT 1)@ R E i Symbolophorus sp. 0.43 +
KT Bl R 2 Bl Myctophidae sp. 0.87 +
i H Gadiformes
JREZ R} Bregmacerotidae
VG P R Bregmaceros atlanticus 3.48 12 7K 4 iz + +
%[RRI Bregmaceros meclellandi 0.43 1% 7K B2
H A8 % Bremaceros japonicus 0.43 i) +
JRA JE A JE AP Bregmaceros sp. 0.87 +

fWi%F i H Beloniformes
fiF} Hemiramphidae
[ 8 Kbt Oxyporhamphus micropterus 0.43 R +
4:IREH H Beryciformes
4146 B} Holocentridae

SR8 10 8 S SR Myripristis sp. 0.87 +
filiJZ H Scorpaeniformes
i} Platycephalidae
fiffi 1 Platycephalus indicus 0.43 1% 7K )R
Bl A 2 Fh Platycephalidae sp. 0.43
SEfifif} Sebastidae
el Sebastes levis 0.87 BE K P 197 +

fifify H Perciformes
%1k 4.8} Champsodontidae

4 8215 1 Champsodon snyderi 1.30 W& 7K 1 2 +
#F} Callionymidae

A [ 8 Callionymus beniteguri 0.87 12 I K2 +

ZE AR Callionymus curvicornis 0.43 g T e K=

R R ZEF Callionymidae sp. 0.43
fiR} Scombridae

B 5, Eh 85 Scomberomorus guttatus 6.09 12 7K 1t dr 2

BRARER Gymnosarda unicolor 1.74 HZ K P b2 + +
&Rl Gempylidae

=S Nealotus tripes 0.43 g 7K P el = +
S EER} Drepaneidae

B 55 38 FEHE Drepane punctata 0.43 W% 7K Pk +
R 4% 1} Menidae

R 4% 1 Mene maculata 0.87 B 7K P JEJZ +
H R Lutjanidae

95 )JE R E R Lutjanus sp. 0.43 +
HRIGHHA Lethrinidae

LRI ITER Lethrinus genivittatus 1.30 % 7K P el = + +
| B B}l Acanthuridae

LAt & R E R Naso sp. 0.43 +
P46 F} Emmelichthyidae

R Emmelichthys struhsakeri 3.91 K PE 197 +
#HA} Sparidae

HA Pagrus major 3.04 [iF3l=Y K2 + +
KICHIEL Acropomatidae

H ARJX 5 Synagrops japonicus 0.43 ek K2 +

JEF I A B Synagrops philippinensis 1.30 W K K2 +
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gA1
I S o H PR, Occurrence
ﬂ], ffrifai [:ilil 'lfgxl{;gftr;re Hzl?litba‘tﬂfvﬁer AR A BRI )
Species numbers/ % adaptation layer Sea areas of Sea areas of
eastern Guangdong eastern Hainan

WS R} Scaridae

W 171 J& R ZE R Scarus sp. 0.43 +
HRpE Rl Gobiidae +

FRSK AR R £ 8 AR 2R Chaenogobius sp. 0.43

R Rl R EFN 1 Gobiidae sp. 1 0.43

WR R AR EFP 2 Gobiidae sp. 2 2.17

R R AR EFP 3 Gobiidae sp. 3 0.43 +

WF et Rl AR EFP 4 Gobiidae sp. 4 1.30 +
YR} Eleotridae

Wil )& R 72 M Eleotris sp. 0.87 +
HEASEL Microdesmidae

g I )R R SE il Prereletris sp. 0.87 +

5 H Pleuroneciformes

FBEF} Paralichthyidae

TLIRBEST Pseudorhombus pentophthalmus 0.87 % 7K P JE)Z +
@A} Bothidae

U5 6 Arnoglossus tenuis 0.87 Wz 7K Pk KZ +

filifz H Tetraodoniformes

fiifi B} Tetraodontidae

g Z 20l Takifugu xanthopterus 0.87 g T e K2 +

RESH RBCTR Bl RHF TRE  ) £ 28 ek 8 . H B0 I

Z , HIZAAFHE AR Y 50. 00% |, IE )T )&
REM ( Diaphus sp. ) 2 R &R i 2 (10 A
X A hIE B R 2, iz HE AR
Wik & 1Y 56. 06% , ¥ [K i i ( Emmelichthys
struhsakeri ) &30 A PR TR 2 R,

20
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Fig.3 Group average clustering based on fish larvae and juveniles species among

the sampled stations in the northern South China Sea
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2.4 EYEREERHE

5 il ) A7 HE £ Fh 2 40 224k, 5 Margalef 3=
B BEAR RO A B Ty — B A IR
B10 uf i f7 HE fi #Y Margalef = & FE 15 % 1
Shannon-Wiener £ ¥f 4 ¥8 %0 &% &, B7 ¥ v
Shannon-Wiener Z2FEEFEH AN Pielou 5] FEF8 %K
Ao TEBARIGIN, A8 S ATHE 1Y) Margalef
= JE 45 AN Shannon-Wiener 22 # 14 48 80U &,
A10 %547 Shannon-Wiener 22 ¥£ 1435 50 Fl Margalef

T AR BURAR (3R 2) o R¥EL Margalef 5 i
F8% . Shannon-Wiener Z2FE 445 5L A1 Pielou 147%]
FEFRE) P Y (Y w2 T T ¥, A A £ 2
FREAR T AT e 2 (6 3) o A& uli 407 ] £ 7fE £ 1)
Margalef 3= & FE 5 80F1 Shannon-Wiener Z £ 1415
B SR EH  TBR BT 357 41045 3k 37 18] Pielou
P BEAREUN A 250 AR K. BRI, AR
VRSB N BRUZR T S A R BV S A X AR

K2 BUHEMMBEFHEEFEMNENSHEEER

Tab.2 Number of species, abundance of fish larvae and juveniles, and biodiversity index at each station

NN Sz 2R Fh%k F= i Abundance/ , ,

B Station Latitude/(°N) Longitude/ (°E)  Number of species (ind. /100 m*) b / "
Al 19.249 1 110.810 2 5 49.18 2.23 0.97 1.56
A2 19.002 5 110.998 3 10 15.04 3.18 0.99 2.28
A3 18.750 0 111.120 0 7 19.07 2.73 0.97 1.89
A4 18.498 3 111.248 3 4 10. 64 1.86 1.26 1.75
A5 18.250 0 111.371 7 7 14.68 2.50 0.97 1.89
A6 18.001 7 111.496 7 5 7.25 2.06 0.96 1.55
A7 17.751 7 111.625 0 5 17.24 1.74 0.84 1.36
A8 17.501 5 111.749 0 12 21.71 3.97 0.96 2.39
A9 17.250 0 111.846 7 12 30.35 3.67 0.88 2.18
A10 17.001 7 111.998 3 3 5.63 1.12 0.92 1.01
B2 21.499 0 113.501 0 3 9.95 1.03 1.00 1.10
B4 21.500 7 114.500 2 4 51.09 1.54 0.92 1.28
BS 21.498 2 115.002 3 4 19.54 1.44 1.20 1.67
B6 21.501 3 115.499 5 3 7.52 1.82 1.00 1.10
B7 21.500 7 115.998 7 1 1.65 0.00 0.00 0.00
B8 21.528 2 116.498 8 12 13.41 3.07 0.81 2.01
B9 21.506 7 116.996 8 5 4.57 2.23 1.21 1.95
B10 21.503 2 117.500 2 13 13.25 4.01 0.94 2.42
B11 21.508 7 117.996 8 6 6.65 2.40 1.07 1.91
B12 21.503 7 118.499 0 4 .89 1.86 1.16 1.61
B14 21.503 7 119.500 3 6 8.40 2.28 0.94 1.68
B15 21.503 7 120.002 0 7 15.52 2.73 0.97 1.89
B16 21.4828 120.426 0 9 14.18 3.03 0.94 2.07

®3 WELMOBESKFEAENMSHEEERFETHE
Tab.3 Average of biodiversity index and abundance in the offshore group
and oceanic group in the northern South China Sea
4 Group “EJ# Abundance/(ind. /100 m®) D I H

Jr i Offshore group 25.76 +18.38 2.21£1.03 0.95+£0.04 1.61 £0.51
KEE4 Oceanic group 11.32 +£5.76 2.31+0.97 0.95+0.29 1.70 £0.57
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The relationship between species composition of fish larvae and juveniles and
main environment factors in the northern South China Sea in summer

JU Jiali', WANG Xiaogu®, WU Chenyan', ZHONG Junsheng'”

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. The Second Institute of
Oceanography, Ministry of Natural Resources, Hangzhou 310012, Zhejiang China; 3. Engineering Research Center of
Environmental DNA and Ecological Water Health Assessment, Shanghai Ocean University, Shanghai 201306, China)

Abstract; The South China Sea is the largest semi-enclosed marginal sea in the Western Pacific. It is also a
core area affected by the Southeast Asian monsoon. Due to its special geographic location, the hydrological
characteristics are extremely complex in the northern South China Sea. In summer, driven by the southwest
monsoon, there are seasonal coastal upwellings in the northern shelf of the South China Sea, which mainly
include the coastal upwellings of East Guangdong and Qiongdong. In addition, the diluted water from the
Pearl River Estuary with high nutrients also has an important impact on the ecological characteristics in the
northern South China Sea. This study is based on the data collected from 23 stations set up in the northern
South China Sea during summertime of 2012. The larval and juvenile fish samples were collected by the
vertical trawl survey with WP2 plankton net (net diameter 57 cm, net length 271 em, mesh 200 pum). The
species composition and quantity distribution of larvae fish and juveniles were studied, and the association
between them and environmental factors was investigated, and the correlation between the hydrological
characteristics of the northern South China Sea and the distribution and assemblages of fish larvae and
juveniles was analyzed. A total of 230 fish larvae and juveniles were collected, belonging to 11 orders, 33
families, and 77 species, of which 46 species were identified. The most diverse order was Perciformes , with
24 species in 16 families, accounting for 31. 17% of the species of fish larvae and juveniles in the surveyed
sea area. Followed by Myctophiformes and Stomiiformes, 18 species in 1 family and 12 species in 4 families,
respectively. The fish larvae and juveniles of Myctophidae, Phosichthyidae and Gonostomatidae accounted for
about 50% of the total catch of fish larvae and juveniles. These results are consistent with the results of many
previous surveys, which indicates that the species composition of fish larvae and juveniles in the South China
Sea has not changed much. The changes in the number of fish larvae and juveniles among the stations in the
surveyed sea area are more consistent with the change trend of the richness index (D) . In general, the fish
larval and juvenile fish community structure in the surveyed sea area is relatively stable. In summer,
abundance of fish larvae and juveniles was related to environmental factors, such as temperature, salinity,
chlorophyll-a mass concentration. Three peaks of the abundance were found, in eastern Hainan Island , where
the coastal upwelling occurred, the diluted water from the Pearl River, and coastal water of the Paracel
Islands. At the same time, the canonical correlation analysis ( CCA) results also showed that the temporal and
spatial distribution of fish larvae and juveniles in the northern South China Sea is closely related to surface sea
temperature ( SST) and chlorophyll a ( Chl. a) mass concentration. Cluster analysis showed that the fish larvae
and juveniles assemblage could be divided into oceanic group and offshore group.

Key words: the northern South China Sea; fish larvae and juveniles ; species composition; quantity

distribution ; upwelling; the diluted water of Pearl River
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