ch E B RS 2 AR BATY ISSN 1000-0933
PERRFRHT CN 11-2031/Q

ch EF S HAT

P ERFRESEEET
cta Ecologica Sinica

P E 60 /220 H B HA T
ERHFIR

2011

PEESFFS —_
AR E R 22 B A SRR R 5T Rl
R N tH AR



M C R

" (SHENGTAI XUEBAO)
smepswomis o 31E F3H 2001F2A8 (FAT)
| R

EUA AP BRILLIRT LUK PR B - everererrneerneeeneeeeenns EEE BHES, Y B (593)
“P#%i]‘ﬁﬁﬁ#ﬁ%ﬁ%ﬁ&éﬁfi@&%éﬁ ............................................. ﬁ%/ﬁi,)ﬁ%ﬁ%,ﬁﬁ H B ’% (602)
BA AL R E AR R KA R A A TT A AP e kEE B KEN L (611)
Rl Z 4 R KA A B0 2 1) 4 By A 8 ] R oo Y T N4 B A1 (620)
KA COL RS ot B ZIRH A K B E AL & 209 FRHm e E¥E,EEHZ, X 4 (629)
Bl RALA L) RIT A IR A BAR A A BN oeeeremmeereeennnns T oW, & KT OB, F (638)
FL BRI R A IR KA URAR S D BETE VLB GL - B—, % B GILT,% (646)
jtéﬁi‘giﬂﬁﬁﬁ’f&@i#&‘ ............................................................ Eﬁi#@,%f?}ﬁﬁ,ﬁ{kﬂi,% (654)
FAZ AN O RBA KA S QB E IR e BEF EHE LHE, % (666)
B2 EAAE R AR A PE e BhE, 4R £, F ok, % (673)
ﬁ‘ﬁ?!iii’i&ii%#%f'fiiﬂ‘iﬁﬁ“%%iiﬁéﬁ%" ..................................... e ﬂ’,E ;’%’ﬁ 4%’% (680)
?%?#%?Ez’%"ﬁ#ﬁ%&@ﬁ‘ ................................................... ? ’Q’ﬂ g,ﬁ%?—%’% (689)
P 3 35 Ao AR 3TN 8 T2 3 oy A b 5 A S AR ER R 4G v oo Tr#, FHRE, 3 K, % (698)
LR IR A4 IR R 0 BB BB A A veeeeeeeeeserinrrrrrre e e e e e e & % FAWE ESF,% (709)
AL 4 3R ) R T MR A K S T e TR R EH M (716)
A B AR R R AT AE R L A e s EE FER FEX,% (726)
NaCl #o Na,SO, Mrit F 5 A7 Rl Moot 1 dn ot GEARAB LAY ooveeeeeeneeenes EIE, R, TR, E (734)
BB REE KGR FAIFE R e ﬁi%%,%#lﬁ,%ﬁ%%‘,% (742)
YRt FAR A Db AR H A e T A o8 vvreeerrnnnreereni e Bl A, 0 8, E % (749)
R Qb M R Ay T I K K] oeveverernmeeenee EERWM,ETHEL,BEOE,% (760)
TR S T AR R R L AR R I A e FEH 77 HKE R, R AR (T70)
RATRRE W FAT 8T R 2R ERERIEESHF R eee B OKGHAR, B, % (T77)
BT RRARBARLNEBER BT FEFI e "M, BTR,KAFE,F (784)
GEACIEEEE S MU VS R SO & WA RS & XUECE /L BRI A BFX, EHE,%F (793)
ML LA S A LA LR AN AN BRI YT F e LILH, B 5B, a4 (801)
E BV EARE AM L A DSE 645 [ 4 A weeeevvreeeronreeesiieeeiineeennnnnes mes FARE AT % (812)
BEETE T INA LGP AR IIEL A DFEZL GG A coeeerrrerreeneeen, WL, EAE 4 #,4 (819)
BEARMHME TS E AR AIER GG E B e ?%ﬁ,ffﬁ'ﬁ,?%ﬂ',% (830)
33 FGFER T AT A e E&%,BME?E{:,?%E&,% (839)
T BE B R AR A S IR TR R coeveerrr ﬁ}%él,ﬂ:ﬁ?ﬁ,fﬂj )j%’% (849)
UN AR AALE A RAG AT G oo DK, D F R, F (858)
AR ZAEAZ T DOC 48 TACKT TR - B Fvhy ovveeeeeeenennnnnes BOLHT,E W AW, F (866)
M B 1T AT IR 3 AT R ERE SR TR RARGAE e & F R R R, % (874)
ia) i i

Ut 55a ARG A RFLE LGN K FH B IER L AAGF ARG Hrlm ooeeeeeeens x| & 3 KTTH (882)
#) ) HYSPLIT AE A 547 & $F T B 3 3 R AT BIHLIE ~ovveeeerrmmneneeeeiinnneen AR, R T, %AW, (889)

HAFIEARSHCN 11-2031/Q * 1981 # m # 16 * 302 * zh = P % ¥70. 00 * 1510 * 35 % 2011-02



A 7 2 3R 2011,31(3) :0654—0665
Acta Ecologica Sinica

ERMEETNENERES

AR AR B R AR

(1. J7RIBHE RS, K280 T 524088 ;2. hja/@ﬁkiﬁ@@lk%ﬁ"*w 5PPAk e YT 524088)
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IRE B AR FEIATIIE . REW. B AMERE/NIh L2028, UREIEM A IFEEmk 22, BT ety
2, DI AR EOE 4 L (% IRD) 36 bR, 38 B 0 28 0 T 0 2208} (99. 7% ), JL i (R S Rk A B o R 5 )
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Feeding ecology of dorab wolf-herring, Chirocentrus dorab from the Beibu Gulf

YAN Yunrong'*, YANG Houchao', LU Huosheng'* ", LI Rongwei'
1 College of Fisheries, Guangdong Ocean University, Zhanjiang 524088 , China
2 Center of South China Sea Fisheries Resources Monitoring and Assessment , Guangdong Ocean University, Zhanjiang 524088 , China

Abstract: Based on the monthly sampling in the main fishing ports such as Beihai, Basuo, Jianghong and Sanya of the
Beibu Gulf from October 2008 to September 2009, and combined with the fishery-dependent trawl survey in February 2010,
traditional stomach contents analysis and stable isotope analysis were used to study the prey category, trophic position and
ontogenetic feeding habit shifts of the dorab wolf-herring, Chirocentrus dorab in the Beibu Gulf, South China Sea. A total of
645 (344 stomachs with contents) dorab wolf-herring, ranging in size from 193 mm to 782 mm in fork length, were
randomly sampled through the trawl and gillnet commercial fishing. The results showed that the dorab wolf-herring of the
Beibu Gulf was omnivorous and predated not only on the small pelagic fish but also on benthic fish, shrimps, crabs and
squids. Pisces were the primary prey components of the diet with a percentage of Index of Relative Importance ( % IRI) of
99. 7% . Among these, 24 species were identified. Genera such as Bregmaceros sp. , Thryssa sp. , Sardinella sp. and
Decapterus sp. were dominant in the dorab wolf-herring food constituent. The small fish, Stolephorus zollingeri , Bregmaceros
rarisquamosus , Sardinella jussiew, Decapterus maruadsi, Stolephorus commersoni and Caranx mate, were also relatively
important in the diet of this fish, with the weight percentages of 10. 27% , 9.36% , 4. 712% , 4. 11% , 2. T7% and
2.73% , respectively, whereas the other species prey were only present in lower percentages. The research findings
revealed that the mean repletion index and vacuity coefficient varied considerably by month, while trophic diversity,
calculated by Brillouin index H_, proved to be relatively consistent throughout the year. The spawn peak, from May to

August, was recognized by the female gonad somatic index ( GSI). Furthermore, the peak periods were consistent with the
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water temperature of surface, 20m and 30m layers provided by France CATSAT fisheries remote sensing system. It can be
safely concluded that as one of the pelagic fishes, dorab wolf-herring’s spawning and reproduction correlate with the sea
surface temperature. Mean repletion index (RI) was highest (RI =2.50% ) at the stage of V indicating that this group of
dorab wolf-herring maintained strong feeding intensity during the reproduction periods. Meanwhile the vacuity coefficient
was almost lowest (VC = 0.75% ) at the stage of VI— Il indicating that the fish reverted from Stage VI to Stage Il
increasing their food input to compensate for energy loss during reproduction. The 12 fork length classes demonstrated
significant differences with respect to prey weight and prey numbers. The tendency of mean prey weight and number
increased with the body size following with the improvement of the feeding organs and swimming ability of dorab wolf-
herring. Using PRIMER 5.2 software, the cluster analysis, based on% IRI values for the above fork length classes, showed
that the feeding habits of dorab wolf-herring could be classified into three groups: under 380mm, between 381 to 530mm,
and above 531mm. The absence of a significant linear correlation between the fork length and 3" C lead to the conclusion
that dorab wolf-herring were feeding all the water layers during the major part of their biological life cycle. With an average
value of 3.4, the trophic level of dorab wolf-herring calculated by 8N varied not significantly from the fork length. Tt can
be concluded that stable isotope analysis will play an import role in evaluating the fish feeding ecology and in constructing

the marine food web.

Key Words: the Beibu Gulf; Chirocentrus dorab; stomach content analysis; 8" C and 8N stable isotope analysis; feeding
habits ; trophic level
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515N N _515N [35]
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c

NN o N AR R SRR 3 B 5 O/ Coppy M9 [ B3 HE 4 T2 355 47 ( Peedee Belemnite
limestone ) (B [FI07 LB 5 TL Ry RERp 0 0B R T oA IR E 32905 PR ARHEE &0 T 5 I L 481
SERIRRZS 8" Ny N AL S IR A4 6 18 ;6" N, B RS A LR 6 N, N RS R TR, — BRI
A 25 ARG W AEATAE P 8 B TR I 0 ) RS W A S T S R e T AR BEHAL B DL ( Chlamys
nobilis ) 756 WLELR  FEATETE PR 5378 FR BN S LR (baseline ) , 5 IR 590 SEREHL 3. 4%0 %) AL 5L
FLES DU E SRR 2,00

AL 45 A 4y F KR (SST) 20m KK 30m 7K IREEA [ B CATSAT(ULI) Wl B R A%, geit
SYHEEH SPSS 17. 0 #4: , HAE S B AG K ( Kruskal-Wallis test-H(d. ,N) ) K504 A 550 4 XK 4
1A VRO R RV RL A0 5 B 3 1 O T BAREAR -G 56 0 W7 8 FR 2 REVE B R YR AR ARk, B HTR A
Primer 5.2 P 0145 SR 415 00 0 3 T4 HDRVAE M % IRT 1) Bray-Curtis HIUPERE S
2 H#R
2.1 BIREZFMEMZ

2008 4F 10 H 2 2009 4F 9 H & H eI 28 s kA UG 5 ) kel 645 B (R 1), S EH
i 344 J  BE UK TR 193782 mm , 45 7 T4 30K 254—492 mm ;2009 4F 6 1 i I RE il 2 A 11 /BT 3
FRIRaAR , B A U R THRA R R B SR 2RI B (H,) o 0, AR A0 i H 283N,
JHAEEYIE 0. 446 VERAREAS K050, H A 22 5 AN B3 (1= -0.002,P =0.998) ,

F1 LHEETNEERBEARERSHERH
Table 1 Summary of diet samples and trophic diversity of dorab wolf —herring in the Beibu Gulf

. RE N PHI A REEE EAEE %%‘%%ﬁ‘f’# HRU H, +0.05H, Pl 14
Time FL range Average FL Stomachs Empty Trophic Trophic Samples number within
/mm /mm number stomachs diversity H, level TL H, +0.05H,

2008-10 285—540 360 +13 24 4 0.30 3.05 13

2008-11 255—517  341+8 63 35 0.56 3.00 26

2008-12 236—530 254 +24 54 24 0.57 2.68 23

2009-01 339—520 3908 25 9 0.54 2.46 8

2009-02 237416 3156 50 30 0.28 3.09 31

2009-03 276—503 376 +8 57 40 0.27 3.08 29

2009-04 277782 41013 45 23 0.63 2.81 14

2009-05 276—766 439 +7 92 41 0.79 3.22 40

2009-06 444—595 49210 17 15 0 3.14

2009-07 200—555 41147 49 39 0.20 3.04 2

2009-08 193—743 408 £10 119 59 0.51 2.81 60

2009-09 303—724 403 +9 50 2 0.70 3.04 16

k2009 4F 6 H 4N, HAx4 A RESD H V54E H, +0. 05 H JEFE Y8 2 4~ (£ 1), 4% 2% i 2 B At i) 347
I (1) UL A HRE S BUR 88 F T 0B 55 0 R B 0, 4 T 2 i AUV 55 U0 1 R 2 R i 4R
(trophic diversity curves) , HiH1 2009 4F 5 A ##(0.79) , 1 2009 4F 6.7 A A%, 4350 0 F10. 20,

2.2 BYHEM

e I A s s WISk R 28 3 I3, Forhm Hi (. 26 24 Bh (3R 2) o DA TEDRLRR 2 (14 A

Xt L EEASBUE 43 L (% IRD) KT, 02 R ikifg e ) 0 FERVE Y, S a AR 99. 7% , H o 5228 F
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KA, 51 5 0.2% F1 0. 1% ; FERESE & A Fh e, — 2008-10  — 2009-01 — 2009-04 — 2009-07
WIS FELE 80 0 IS (Bregmaceros ) VAT Sl X dmes o
(Thryssa sp. ) /N> T #1 & ( Sardinella sp. ) . BN )& - 09
(Acetes sp. ) FA B ( Decapterus sp. ) %5, ﬁg 0.7}
2.3 I VERE A LR S KR 6 R ES ol

LR ) R TR AR (1 2) 12 & 2204
A BRI 2% 5% 1.3 ( Kruskal-Wallis 6%~ 2 02|
Hy\\ o) = 50.585,P<0.001) , AP RItE11 A 30  ° 0(])0 L
K6 AHBL3 ANIEE, F H 5% B RE AN, ) B SR
3512 S ) 0 7 A4 T £ B S B 2009 4F Cumulative stomachs
6 H V3 RI S AR 25 B R, 0 °F ¥ RI & & E 1 LSEENEZARERSHEHLE
(2.31) s BEAE 2009 424 H Fig. 1 Cumulative monthly trophic diversity curves of dorab

wolf-herring in the Beibu Gulf

®2 FEETNEHEWEK
Table 2 Diet composition of dorab wolf-herring in the Beibu Gulf

AIXTEEEAE S IRI H

R AB /'\fi E}f\r = E%Egﬁtt H B R L@;fqiﬁ; L Inde)f of Ind.ex of relative
Prey category Number  percentage  percentage a0 percentage [0 meonanee
N/% W/% F/% P 1 P " W’i
722K Crustacea
[ AT Acetes chinensis 21 2.70 0.12 10 2.44 6.89 0.16
J8 JTHR Trachypenaeus curvirostris 1 0.13 + 1 0.24 0.03 +
AT HR R Unidentified shrimps 6 0.77 0.03 5 1.22 0.98 0.02
AT PR Unidentified crabs 1 0.13 0. 01 1 0.24 0.03 +
a2 Pisces
G 6/ND T # Sardinella aurita 4 0.51 0.46 3 0.73 0.71 0.02
E K/ T a0 Sardinella jussieu 8 1.03 4.72 5 1.22 7.03 0.16
4 Ilisha elongata 1 0.13 0.12 1 0.24 0. 06 +
RW) /NS £ Stolephorus heteroloba 3 0.39 0.56 3 0.73 0. 69 0. 02
FHH /N Stolephorus zollingeri 33 4.24 10. 27 15 3.67 53.23 1.21
BREEC/NA L Stolephorus commersoni 9 1.16 2.77 7 1.71 6.73 0.15
A8 /NN Stolephorus chinensis 9 1.16 1.77 5 1.22 3.58 0.08
INAS A JE Stolephorus sp. 51 6.56 12.74 34 8.31 160. 43 3. 64
R EWE Thryssa kammalensis 1 0.13 0.30 1 0.24 0.11 +
BRHE I Thryssa hamiltonii 4 0.51 2.21 3 0.73 2.00 0.05
FFAR IR Thryssa mystax 1 0.13 0.38 1 0.24 0.12 +
K BRI Thryissa dussumieri 1 0.13 0.37 1 0.24 0.12 +
RKAFREIE Thryssa setirostris 12 1.54 2.32 7 1.71 6.61 0.15
) Setipinna taty 4 0.51 2.25 2 0. 49 1.35 0.03
/D% FRES Bregmaceros Rarisquamosus 178 22.88 9.36 79 19.32 622.76 14. 14
R IR R AT Bregmaceros nectabanus 8 1.03 0. 14 5 1.22 1.42 0.03
JERA% )& Bregmaceros sp. 1 0.13 0.02 1 0.24 0. 04 +
L1845 Sillago maculate 3 0.39 0. 42 2 0.49 0.39 0. 01
M5 Caranx kalla 2 0.26 1.77 2 0.49 0.99 0.02
it EE M-85 Caranx mate 4 0.51 2.73 3 0.73 2.38 0. 05
W 8165 Decapterus maruadsi 6 0.77 4.11 6 1.47 7.16 0. 16
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gk
% = ” X} B TS K IRI L
TEESE REESH H BT BAEE " ]Ll?d%(tnfjjtﬂxéz Index of r:litive
THR P2 M Number Weight o i Frequency " . i i
Frequency relative importance
Prey category Number percentage percentage percentage .
N% W% F F/% importance percentage %
IRI IRI/ %
St Trachurus japonicus . .7 . . .
P14 Trach Jja 2 0.26 0.72 2 0.49 0.48 0.01
JE Bt Leiognathus ruconius 2 0.26 0.25 2 0.48 0.12 +
LU Leiognathus lineolatus . . .7 . .
MBI Leiognathus lineol, 4 0.51 0.62 3 0.73 0.83 0.02
SR Leiognathus riviulatus 1 0.13 0. 00 1 0.24 0.03 +
W Trichiurus lepturus 8 1.03 2.23 8 1.96 6.38 0.14
AATHE 425 Unidentified fishes 371 47.69 34.28 175 42.79 3506.97 79. 62
3k /£ 2 Cephalopoda
5 Sepia sp. . . .47 . .
58 J& Sepia sp 8 1.03 0.40 6 1.4 2.09 0.05
o 5 8 Loligo sp. 2 0.26 0.14 2 0.48 0.09 +
| 1 1go chinensis . 7 .7 . .
T EAE I Loligo ch 4 0.51 1.3 3 0.73 1.38 0.03
XU H- 51, Sepiola birostrata 1 0.13 0.01 1 0.24 0.03 +
+ :JIT i ] <0.01%
0% Co PR —o— R 7100%
) 190%
[ 0, -
% o il [
£ 1 70% &
&® 5 2.0% - £
£ 160% £
§§ 1.5% b o 150% ;:
2 140% =
2 10w -
= 130% HEC
= 1200 ¥
£ 05%} 0
% ’_|v_‘ 4 10%
0 . \ . . ! . ) ! ) 0

2008-10 I2008-11 I2008—12 2009-01 2009-02 2009-03 2009-04 2009-05 2009-06 2009-07 2009-08 2009-09
i ] Date
B2 {t#EETNARAEHEBESSEBEEXAE
Fig. 2 Monthly variation of mean repletion index and vacuity index of dorab wolf-herring in the Beibu Gulf

P 3 S 2R AR YE B ] i A S U R, Herh R REFE N B a8 A3 AR, O 34.28%
AYAE WL HR R /INA )& (12, 74% ), FRIR R 75 78 /N £ ( Stolephorus zollingeri, 10. 27% ) Fil /b % g %
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