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Tempo-spatial variation of larval and juvenile fish communities in a sandy surf

zone on Si Jiao Island
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Abstract; Our goals were to describe community structure for larval and juvenile fish, and its temporal and spatial variation
in the surf zone of a sandy beach on Si Jiao Island. Fieldwork was conducted monthly at eight stations along the coast of Si
Jiao Island from August 2010 to August 2011. Samples were collected using small trawls (1 m X 4 m, 1 mm mesh size) and
sampling was repeated three times at each station. Water temperature and salinity were measured at the sampling times.

Specimens were fixed in 5% formalin in a seawater solution. A total of 1718 larval and juvenile fish representing 46 species

HEE&WB K IT ) 7 A B2 5290 AN E 0 H (D—8006—14—0033 ) 5 b IAFTT 5 5 25 R K A A 24 8 0 H (S0701) 3 MRS 3 AT L B F &
I (201205005 )
rfE B #9:2014-11-05; &iT B H8:2015-12-15

# WIAAE# Corresponding author. E-mail ; jszhong@ shou.edu.cn

http ://www.ecologica.cn



2 S % 36 &

from 28 families was collected. The maximum annual fish catch (634 individuals) was collected at Station 7, whereas the
maximum annual species richness occurred at Station 5, where 26 species were collected. However, there was no catch at
most stations during winter. The larval and juvenile fish community exhibited significant temporal differences among monthly
percentages of the seven most dominant species ( dominance index =0.02).Mugil cephalus was collected from March to
May, and was the predominant species in March when it accounted for 96.61% of the catch. Lateolabrax maculatus was
collected from March to June, and was predominant in April, accounting for 84.68% of the catch. Engraulis japonicus was
collected from May to July and was predominant in May, accounting for 86.54% of the catch. Sagamia geneionema was
collected only in May and made up 5.23% of the catch.Terapon jarbua was collected in August and September 2010, and
June to August 2011. This species was predominant in September, making up 50.00% of the catch. Liza haematocheila was
collected from June to August 2011 and was predominant in July, being 42.00% of the catch. Stolephorus chinensis was
collected in August 2010, October 2010, and August 2011, being predominant in August 2011 when it accounted for 84.
16% of the caich. According to cluster and MDS analysis ( based on fish species and abundance) the eight sampling months
were best divided into two groups: March, April, and May of 2011 in group I and the remaining months in group II. Spatial
variation of the larval and juvenile fish community suggested they preferred moderately protected sandy beaches. However,
there were also differences in the distribution of the top seven dominant species.E. japonicus occurred mainly at Stations 1,
2,7, and 8, and accounted for 56.45%, 72.49% , 84.23% , and 46.74% of the catch per station, respectively. L.
maculatus occurred primarily at Stations 5, 6, 7, and 8, making up 10.00% , 29.37%, 1.58% , and 16.30% of the catch
at each station, respectively. M. cephalus occurred primarily at Stations.1—3, and 6, and was 14.52%, 13.75% , 23.81%,
and 13.49% of the catch at each station, respectively. S. chinensis occurred primarily at Stations 5 and 6, making up 30.
91% and 23.02% of the catch, respectively. L. haematocheila occurred primarily at Stations 7 and 8, making up 2.05% and
22.83% of the catch per station, respectively. S. geneionema occurred primarily at Stations 1, 2, and 7, and made up 11.
29% , 3.44% , and 4.57% of the catch, respectively. T. jarbua mainly occurred only at Station 5 and made up 9.55% of the
catch at that station. According to cluster and MDS analysis ( based on fish species and abundance), the eight sampling
stations were best divided into 4 groups: group I consisted of Stations 1, 2, 7, and 8. Stations 5 and 6 were in group II,
and Station 3 and 4 constituted group IV and V, respectively. The pattern of temporal use and preference for sandy beach
sites by larval and juvenile fish inhabiting the surf zone of Si Jiao Island were species—specific. The factors influencing the

preferences require further investigation.

Key Words:; sandy beach; surf zone; fish larvae and juveniles; community structure; temporal and spatial variation
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Table 1 Landform and substratum of stations in surf zone of sandy beach in Si Jiao Island

uli 4, Station St.1 St.2 St.3 St.4 St.5 St.6 St.7 St.8

¥ Landform VLY P TY P FFis PN T PN T LT Pipeitl

JEE BT Substratum Y [y P I W W b Yagii

W Slope % % % 155 % B % %
1.3 Bdukbr

NP (V) 2 e e AR SR TR A U
Y=(ni/N) xf,

Krfon, B8 @ FIAFHEMASREL, N R SREL F RS @ R HRE £ IR B R T 0.02 A1
LU

Sy BILLUGA 455 0 I REAS (PR R R Bt 2T 2 AN DUAFAE f /OB R SRR SR | X117 7
JFAREIR LT (3 A8/ 107 Bray-Curtis AEMBLYESAL, 6837 A0 DL = AR F . HLARE S 10 0 DDA 1 4
493 42 1 (group-average linkage ) i 17 45 94 2 2% ( Cluster analysis ) I MDS ( non-Metric Multidimensional
scaling) HERF , FE3E40 ANOSIM Sk 360 AR [ 7ok v S o (1] 24 S g 35 v 247

BRI HEF AT FUAR U 2 AT 7E PRIMER6.0 H 58 A%,

2 #R

2.1 AFHEABEERRA K
2010 4 8 H—2011 4F 8 A, FR B RAFHRAERIFAEM 1718 2, SRJE T 28 B 46 Bl Jop g P28 29
il o5 SR 71.91% 0] RS 14 F(21.17%) IS 2 F1(6.92%) ,IRAKEEME 1 R (1 ) (3%
2).
B AR, 0B FA IR R 8% ( Engraulis japonicus) (0.487) , & ( Mugil cephalus) (0.065) , /1 [ £ fif
( Lateolabrax maculatus) (0.065) , A& M%7 /NN 181 ( Stolephorus chinensis) (0.055) , & ( Liza haematocheila )
(0.051) , FHAS IR p§ £f1 ( Sagamia geneionema) (0.021) , 4@ ( Terapon jarbua) (0.020) (£ 2)
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Table 2 Species composition of larval and juvenile fishes collected in surf zone of sandy beach in Si Jiao Island from August 2010 to August 2011

s AT A i S HIBLA
Species Species code Y Developmental Ecological Month
slage pauems

IFERL Elopidae

Wb Elops saurus Es + C Ma 8 x
KIFIER] Megalopidae

KGHE Megalops cyprinoides Mey + C Ma 8% —11
iR} Clupeidae

BE#% Konosirus punctatus Kp + E Ma 7

B I/NDT 1 Sardinella zunasi Sz + D Ma 8
#2F} Engraulidae
R Coilia mystus Cm + - Mi 8 x
i Engraulis japonicus Ej 0.487 - Ma 5—7
FRAEIHE /N B Stolephorus chinensis Sc 0.055 - Ma 8+ ,10,8
TRENZBE Thryssa kammalensis Tk + Ma 3
HRB B Thryssa mystax Tm + Ma 8 s

#28} sp. Engraulidae sp. Esp + C Ma 9
RAFL Osmeridae
SV R4 £ Hemisalany brachyrostralis Hb + A-C Es 12
H R A Salany acuticeps Sa + E Es 6
Tk faFE Synodontidae
B2 Saurida wanieso Sw + C Ma 8 *
iR} Cyprinidae

HRBUAL Pseudolaubuca sinensis Ps + E Fr 8 =
R FL Atherinidae

W R A Atherinomorus lacunosus Al + D Ma 8
%P} Hemiramphidae
(8] F 5 Hyporhamphus intermedius Hi + E Es 8
FRERL Bregmacerotidae
2 [RFRES Bregmaceros meclellandi Bm + B Ma 8
M JE A} Syngnathidae
RIEIE Syngnathus acus Sac + E Ma 10
i B} Mugilidae

i Mugil cephalus Mce 0.065 D Es 3—5
% Liza haematocheila Lh 0.051 C-E Es 1,6—8
TR Polynemidae
Z W 4 Eleutheronema rhadinum Er + C-E Es 8+—9,7
fig#} Serranidae
TEESS Lateolabrax maculatus Lm 0.065 C-E Mi 3—6
58] Sillaginidae
D fiE Sillago japonica Sj + C Ma 8% ,7
AH R Sciaenidae

WSk EE A Collichthys lucidus cl + E Ma 6—7
JNHEAE Larimichthys polyactis Lp + A-B Ma 5
H Ui Nibea albiflora Na + Ma 7
il Pennahia argentata Pa + D Ma 8

R Gerreidae
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Fi FAL s ol e HBLA
Species Species code v Developmental Ecological Month
stage patterns

KIS Gerres abbreviatus Ga + D Ma 9
#FL Sparidae

A} sp. Sparidae sp. Ss + A Ma 8
fiflB} Terapontidae
AN Terapon jarbua Tj 0.020 D-E Es 8% —9,6—8
fifl Terapon theraps Tt + Cc-D Ma 7
4k Al Scatophagidae
44k Scatophagus argus Sar + D Es 7—8
187} Oplegnathidae
A Oplegnathus fasciatus of + D Ma 7
BF} Blenniidae
FJH B8EY Omobranchus elegans Oe + c-D Ma 8
FEIEEL Eleotridae
HEAF YRS Buiis koilomatodon Pk + D Ma 9
UFpEfafl Gobiidae

HEHE U P& 181 Acanthogobius flavimanus Af + E Es 3
o FC YRR FE A1 Acentrogobius pflaumii Ap + C Es 8 % —9
T BRI Parachaeturichthys polynema Pp + C Es 8
AHBAR IR A0 Sagamia geneionema Sg 0.021 D Es 5
FEURUR R 4A Tridentiger barbatus Th + D Es 8
Ef7} Platycephalidae
fifi Platycephalus indicus Pi + C Ma 5
FERL Paralichthyidae
TFBE Paralichthys olivaceus Po + D Ma 4—S5
AL Cynoglossidae
H 240885 Paraplagusia japonica Pj + E Ma 8
TRl sp. Cynoglossidae sp. Cs + A Ma 5
filifl Tetraodontidae
SEEARITEL Takifugu ocellatus To + D Es 8 *
BRI Takifugu pardalis Tp + D Ma 5

Aug * ;2010 48 A ;+: < 0.02; &£ A BBt (Developmental stage) ; A FiI 25 [ 1T £f1 ( Preflexion larvae) ; B ; Z5 i 17 ( Flexion larvae) ;C . J5 2%
1471 ( Postflexion larvae) ; D : HE £ ( Juvenile ) ; E: 41 i1 ( Young fish) , A2 2535 # ( Ecological patterns ) : Ma: ¥ ¥ ( Marine fish) ; Es: ] I 1
(Estuarine fish) ; Mi . i ( Migration fish) ; Fr: ¥R 7K % ( Freshwater fish)

2.2 fPHEMREIE SSRGS o A
2.2.1 WA SR

2010 4F 10 H—2011 4% 2 A it/ 2 Ioak , byt Gt A BOe s i R oy Hr 25 3 e A Ay R 25
WL, FEERCERH BN (18 2) ,2010 4F 8 HREERZ, O 18 #2011 4F 3—4 H R RBum D, 1
g3 F, 2011 4 5 AAMEERZ , 0 1129 ;2010 4F 9 A AMESUR D, K 28 |2,

B A BREE LA R R (B 2) , £ DL 3R e it pg i SRS OR AR ], #e A eI, il o 28 T
2011 4F 3—5 J1,3 HSKFEM 5% H MR SE00 96.61% ; h E 4B & BT 2011 4E 3—6 F ,4 F A3
HT %A RSB 84.68% ; BT 2011 4F 5—7 H,5 A KRN, % A RSB 86.54% ; BT B2 £ L
T 5 AL, % H AR EE 5.23% ; 40 P T 2010 45 8—9 H 2011 4 6—8 H ,9 HikF&(E , i%ZH
AR 50.00% ; 2 1 BT 2011 4F 6—8 J1,7 IR BIWEAE, i H AR SELT 42.00% 5 ThAEMHT /NS
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BT 2010 47 8 H A1 10 H 2011 4 8 H,2011 4 8 HikFEAE , (FiZH MR BN 84.16% , HAAFE R
b FEREHL T E S

A A RS RPR KT (L 2) , IABARLEE 15 AP 8 S H Ak 2 4H:2011 4F 3—5 R M 1 41,
2010 4 8—9 J1 2011 4F6—8 HER A 1 A, W& H FZMMAFE 47 LU T F (K 2) , i E e 6T 58 7E 2011 4
3—5 A¥A L, B o EAEs SRKRAE 3—5 ARSI, AL EE B, B o 1 415 ARkl 7E 2010 4
8—9 J1.2011 4F 6—8 H A NI, HINHFR A — & AU, 528 o 1 41,2010 4F 8 H 52011 4F 8 H A4k
[ LB AU VA 1, 2011 4F 6—7 H AL RIOLFHAFER 20k, 5 2 /N AR B o

F Tl g5 E) Bray—Curtis AHIMERE 201 8 £ A HEMAETE MDS I iR R ECH 0.01(<0.05) , BEAR LS 1Y
BEAMRIRREL R, ES 5L 0 )% (ANOSIM ) 4H 8] 22 53 W Z 0, K 45 - R=0.95(R<1),P
(level% )= 1.8%(P<0.05) , Uil 4 a2 7R E(E 3) .
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Fig.2 Percentage composition of abundance and Cluster dendrogram of larval and juvenile fish community from 8 months
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Fig.3 MDS ordination of larval and juvenile fish community

from 8sampling months
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Fig.4 Percentage composition of abundance and Cluster dendrogram of larval and juvenile fish community among 8 sampling stations
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Fig.5 MDS ordination of larval and juvenile fish community

among 8 sampling stations
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