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MEEESTe MTEKe IRYES

ZFEAVL £ B2, EEE? AALLE R
(1. IR B9 SVRSEF R, A 17 361005 2. KPR OISR K= BRI A LM 5 5 7T 5

RBEAFFMERE, LR H& 266070

WE AR BB e (Engraulis japonicus) MR8¥ e (Thrissa kammalensis) X H B AR AT AL R LE, XA
IsoSource B 158 T PIE IH AR BB MR th. R I " FH Er¥RIERN — B, R TG, MRS KRETIRE
53 B4 42% ~50%F1 53% ~70%, =P E N EERE SEFIE. EREEYWTMLNEM L, 23 RA Y ES B
FEVRESIEFIRERA RIE 3 M A, X S HARKB &M, KikNe 5R&HEs MEWESEHETIHE. H
HIEEAPF TR L 4 T, 3 M AR B S RMAEL R, HE 0% 2 hH, HHEME<S% . HALEREW, AENE
WG EERAOTHERITE, WA T ELENBEMFEFRR. [FEARF,2007,14 @ :630 - 636 ]

KR B N AR REFALR
FEN%XS:Q142.9 SCRRARIRAD: A

A REAE R, KL R T mEA
KR PR ED R, A R W B 2 8] B R | AT R 2
555, AT I JE 55 ORAIE B 38 1) 8 B84 R, AN
MR LA BIAT G . BT SRR (BT
VEA A% SR, K B AR A R G B o B BN R Y
AIFFEER AR A R AR TR . A (E I E A
BB R R R B B 3 A E BRI
B, SRR 38 2 B VR b g R 2 TR AR AR
R, AT 2R () YRR A R 2.

H B P9 AN RHRE FR IR IV B ST (] e )38
IR, B2 BRI B S Hrikk
B a2 M a s R R/B-4. Akg oy
e — SRS IR 4 BB DR U B B vk TR
TIASE [F 7 3 HOAR kX — e it 7 F ) T
R8T S e i K AT A e i R
FULR, FT LA S 39 A b i o R D
il e R R IO SR e AT i T A LR
SRR (G U SR AT DLV B A R O 2 R ok
VRIS £ B AR B R T ik EL ], o AR s ek
ARG EHE AR, t ] R ERE B
R G0 R R [ 3 4B AT A A

Y5 H EA: 2006 — 09— 12; 1537 HH#3:2007 — 01— 16.

CEHS:1005 - 8737 — (200704 — 0630 — 07

TF1) o 4 2 P B = A A 15 v, L2

w (Engraulis japonicus) M 7x 8 tw (Thrissa
kammalensis) [7] J& 82 B (Clupeiformes) & #} (En-
graulis) , # & W BN B RARE IR 2 TR
e M REE SRR AR LE T WAE
FIU3), E i KT AR KR, R R B
w WMEEREY . AR E R RE R
KoM EYESERENEEY RS RER, G
FEE WA R & Bh TR} DT R EE A ) A T
WARBEATHE T, 0 3 K77 AT LA A i, B 048
I ARE IR 2 IR SRR AR S AL P A
RGBT ARG I T SRS
VA1 e e A R R R 2 AR

1 MR57F%

1.1 ##

1.1.1 #RIUAFEE 5T 2005 F 4~5 A
H BRI (32°30" ~36°30'N, 120°30" ~ 125°00'E) , 4
rF LK FEREEEAIF 9T Bt B0 K PRI 55 BT A R R A
Geb7 5 H 2w R W BT IR S R
R BE R P bR HE R BRI RN TR B P, MOK R 22 7K

EEWB:-EX ARMFESEATHE (30490233); X BARFE W LT E (30570293); BB K =REM A B LRI E S

61200603> .

{EEEN:FR N A974-), B, LA E, FENFEFEA S . E-mail: zhoyil@126. com

BIHEE: & B4 . E-mail: jin@ysfri. ac. cn
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P L HE SR, F IR 4R TR AR 40 B > 900 pmn
500~900 pm-+300~ 500 pm F1 100 ~300 pm 4 Fihi
o LLS mm AEKIEIRG S 5 0w F7R Sty BEAT
S, R KAE 5~10 B, L lcdEw #4080 B, 14
KIGEN 62~146 mm; 78 Btk FE 5 120 B, K
TR 61~117 mm. RFw FREHe KIHATRE
B E R R R IVE S FE S AR E &Y
AT RRIE R A 0 B A, P BB R
REAWTy 588y BEREEE.
1.1.2 SRIS=ANE  BILH PR NI sh Y
BRt i KR, FET 4 CHKFEPHIT24 h 1B
2, AR5 T VR AR AT, A & ) 32 B A VR AR A
Py B 5230 EA R, FFR AR KER, BUGE B 5
IR BB T AL, AREUE SR A 3 3R )
VIEEEA Wy FE. U B SR B W e 8 R A P
1 mol /L HCl £ X gL AL 3R 2 R 15 S, JF A 7%
KRR B . BREEEME TG TR
(Toffon LYD-2) " — 80 C %+, Ml A S o4 5 7 OF
TRAT
1.2 7%
1.2.1 RERMIESMZE FRETHRERE R
A7 3 LEAE A B 43 B0 W 5, A8 [R) 67 36 B Ak
JEJE MR Flash EA1112 Jt % 7 #7153 B 1R DELT
plus XP F27E [7] 7 % B A8 i Con Flo I #H 3% i
Bo 9 TARUEMNA &5 B A vERs M, SR 5 AR
JEI 1 ANARERE, I B AN AR AT 2~3 IRE
T, B AR E [F) A7 3% EEAB 43 7 LUAE XS T [ B b 1
PDB FUA/SAM o 7R M-15) e e 6 %
EEfEH 6 ERRER, FES L% LR,
SBC/ PN = [ (R amgle = R standard’ /R standard | X 10°

HHF R =Wise /WincE Wisn /Wian: & THER /N
FORFE S FAL 2 A3C BN & EBAK, o (K
TR FEA E GCHEPN S ES &G, sBC
SBN MR R h +0.5X 103, B B & 40 8
RS RER R +5% -

21 AT AR A 7K A4 o B AT RE ) R ) Bt
B TS RGEH IR ) AL i H, ey
MR AL, B B R IR, Kk
AU I L 7S Bt M BURRE R 35 LLAE K
e —H Y ESRE I, UAX &Y RT e E
THERR. Bl RN RESEE, N EYES
FEBRET, 0T B S G, 2 R . 0 P

Y EEE R E AR B E FAL R L E

BIERNMREE R Gu I EDES R
R b2l

F%) = (1- (=) /a 1X100%

R, f RREWMESE; » Ay 9 HR RIS
Fily MEREE FAL R INE; « Rom 6VBN B HEEH,
AT 2. 5%0 M1 3. 6%0» H: 1 2. 5% Ay 51 i 25 16
TEENEHI&M T e 5HEREERE R RN
Z1H,3.6%0 N Minagawa <5 FUHIF 51 13 238 5 HoAH
b i R (R 2 22 M gk (i L7
1.2.2 B#E4H#% PRIMER VS %4 ZNMH
TR ARV I S5 40 ThRE AN A4 ) 2 REPE AT,
BT 2R B AL T BT R 1 R A R 1%
AP E AR EENH R R RS T R
SR U890 eyl AT 5T P % K 1 SR T 5T B B e
RSt TR WP R4

X H PRIMER V5 #1475 2% % 28 (CLUSTER)
S3ATEE, BT R 45 %08 Bray-Curtis A8 1505 $c 200, 4
HTRT, SER R A ) B i oT ik A o L AT DY IR
HRANZL 3548 46, DU A kL8 — 2 R 1Y)
A 2y, Hoep Bray-Curtis fHEAPEIEE 1, 4

2c
atb

XPao Al e 58K HERFREL c h
P LA TR AR

1.2.3 EBYMEEBREE BEWESIEILESLN
DA FAE 7] 7 3% LU A B A Y Tsource #2711
PR £ R R B 4 1) STk B B, SR S ) Bray-Curtis
HB IR ML Schoener EE BT E WA BYE
B, MR AR T

Bray-Curtis = & 58 SB[ZOJ

S
20| Py — Py

Sp= 100 x<1 - F+———
§|Pik+P]k|

Schoener & 74 D; 22}
S

k=1
R AKF, Py Py AR K fE AR
i~j BB BT A AL (W%), S O TH R FH AL
Hrp SpHIfE N 0~100,0 £ L EDEE, 100 %
RV EES; D;AEN0~1,0 R LRYE
Z R EYREEES, 60 @ 0.6) ik F{H,

I,= x100%

Pi/e_Pj/e|>
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HSRHARTEET 60 0.6, Ll B ES
EK%[Z?,—ZS]O

KRR Bk 3 K7 MR Bk E5
T O T W S 2 AT R AT, Bl () P TR
BT EE ; () e THEME K TTERLE, 7R Btk 1HEL
BNDTEREL: (© 7R Bt TR ERTTRR L, w 1B
BN TTRREL s () WU 1R R TR EL AT (o) PO 18
kg /N DTEREL -

2 ZER5HH

2.1 BER{LERIFE

M B AR St M ERRE [RI7 35 LA
SRR, oB3C HIEHE 5518 —20.97 X103 ~
—18.64 X 103 #1 —20.97 X 103 ~ — 18.58 X 10° (&
D, o Bl AHE, ¥ E 5 5 A — 19.57 x 10% Al

-20.17%10% B #H M B giEE, 525 A
2.34x103F12.39 X 103; 6PN H A F 43504 8.64
X10°~11.86 X 1031 10.51 X 103 ~12.60 X 103, *F-
BIESY B 9.35 X 103H1 11.17 X 103, » BA2E 7
MR EER IR S8 K, 95008 3.22 X103
2.09%10%,
2.2 (ERERK

Sy FIRE Ay MRS 2 AL 3R P M AR
AL B TG BUIEAT 1R A A AT, A PR P A I i ERR E
A 2% LU A 5 R 8] 8 TC 2 & AH X OF Bt w
813C:R=0.13,P=0.74,n=9, 8P N: R=0.12, P
=0.74n=9%x OBC:R=0.55P=0.06,n=11,
SBPN:R=0.51,P=0.09, n =11 . KPR AE L
R SRR MEMMAEKELEETEEMN

*1 HHSs MTE%. BHRARERMEILE
Tab.1 Carbon and nitrogen stable isotope ratios of E . japonicus and T'.kammalensis in the southern Yellow Sea

G A /mm BRARE A & (/< 103 BAE R R I E /x10°
Species Fork length class s13C SN
61-65 —20.363 8.637
81-85 -19.756 11.658
86 —90 -19.591 10.551
91-95 -19.576 9.393
96 — 100 -20.071 10.697
® 101 -105 -19.834 10.934
E. japonicus 111-115 —-18.637 10.955
116 — 120 -20.972 9.207
121-125 —18.810 10.671
131-135 -19.158 10.459
141 -145 -18.710 9.453
146 — 150 -19.054 10.377
61-65 —20.007 12.599
66 —70 —20.276 12.565
71-75 —20.183 11.453
76 — 80 -20.971 11.310
TREN 81-85 —20.258 11.679
T . kammalensis 86-90 —18.583 10.513
96 — 100 -19.763 10.602
101 -105 —20.588 11.485
106 — 110 -20.127 11.035
116 — 120 -19.690 11.525

2.3 BYAMESHT
RYE B SR MEE R o B R WAEE
B EAE [F) O 3 LA e TR R A B, AT 5T

HEEL > 900 pan T3 54 500 ~ 900 pm VF I F11.
300~ 500 pm 534 100 ~ 300 pn 795 30 49 Fl
FHEBAAE i BRI >900 pm T304 500
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~900 pm VF BN A 5 R U L 40 B0 AT A7 AE AR
HiBbe REEY. B AREKe A
e [ i 2 HAE, SR IsoSource % #1267 1 45 75 %
Frdet & tE LB DTk L), 45 R B, w FOTERL DTER LG
I R B DR IR A A HE L 500 ~ 900 pm 7 5
41,900 pm VF 37 54 300 ~ 500 pm 3797 514100
~300 pm VFEIFEEN Y, HEE R AT HE A, BUE TR
EEAEI R 429% ~50% s 7 S bia B4 VERL SRR EE AT MK

*2

S MK YR 7 . 500~ 900 e VEHFEIH.900 pum
VRSN A BT A SEHF, B B A
B HHIN 53% ~70% - FHERA . >900 pm T shY)
H1 500~900 pm P BHAIX 3 FERLE T2 10 64
o, th T L, e AT A £ ) R
Fow M08 /0 SRR 0 53%, Ma 08D SRR W
42% , TEFTH SRR AR T AR A — 364 L, R
Wi AR S (R D).

M E e MTFBiRe ERERERM LG

Tab.2 Contribution proportion of diet organism to E. japonicus and T . kammalensis in the southern Yellow Sea

TR Fri% jm w /% HFEe /%
Diet organism Diameter E. japonicus T kammalensis
100~300 0~21
v 300~500 0~27
FFHEEI Y Zooplankton
500~900 0~52 0~35
>900 0~43 0~31
MEEAF Leprochela gracilis 0~12
BIEHIF Crangon hakodate: 0~12
fFHEE Larva 42~50 53~170

HRYE B A € R FETH S e FIIR B b % 1H
B TTIR L 1 45 2R (3% 2D, K A Bray-Curtis # 2 1
#01% \Schoener B & & HIA AN FE SR 0 M 1% 70 B4 JL
GO T SRS (RO 8. 2
e RIS 3. (e RSB ANFIEAELSTHR EEA

GHEOT, NS SWES R EEE S5 A
30% ~92%42% ~83% F1 36% ~75% - Schoener
ESEHNEITEMNSE R EER KR, N 62%; Bray-
Curtis E2IEHE T ERN S REEH R, N 41%; R
KWL HM R EERDN, 4 39%-.

*3 TEEEERLTe MFSi%e WENERE
Tab.3 Dietary similarities of E . japonicu and T . kammalensis under different feeding condition

w Schoener EETRE D; Bray-Curtis E& 5% Sy RENH R g R AL Rk
Condition Schoener overlap index Bray-Curtis overlap index Cluster analysis Stable isotope techonolgy
a 0.70 0.70 0.65 0.63~0.74
b 0.30 0.44 0.51
c 0.41 0.42 0.36
d 0.40 0.66 0.63
e 0.92 0.83 0.75

Fra. PEEATFHTRL b, o ERRATBL, By HERDNAME . 75 Bty ERRATIKE, o ERRNFBKE d. PE

R K TR e, PO IERHR/NTTRALL.

Note: a.mean dietary proportion of E.japonicu and T.kammalensis; b.the maximum dietary proportion and minimum dietary proportion of

E .japonicu and T.kammalensis> respectively; c.the maximum dietary proportion and minimum dietary proportion of E.japonicu and

T . kammalensis, respectively; d.the maximum dietary proportion of E.japonicu and T.kammalensis; e.the minimum dietary proportion of

E .japonicu and T . kammalensis.
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3 g

e TR mmwm s S R R S w
SINTIETE ORI, w0 B0 W) 4 BRI A Ol T30 3l ) A
frfEe, R Btk W EIANE AT HER,
A VFZARE, MAELIF (Leprochela gracilis)~ B I8
¥UF (Crangon hakodatei) %5 JE A FHEERTIR B, 1)
HRitigy W41 BETH LN 30.41%, /8 S Bin
SR ETTER L ) 21.49% , 4 Xt R B4
w I DTHR EC AR AR PERLBE K, BN T A S0 45 5,
TR AN A Bt R OTHR B, EEACHIF 5T 8 B/
GERUNT 31.5% . XBEE SR E S ik i
thye BB PEHEAT 700, Hah e i i E TTE
55.39%, LT R KL AT 5.39%, /M4
RKT 13.39%. imEES BUHIR I 2000 F ~2002
FRETE T e MR Bbiw B4 ST IR
HE., MEAEELOR e R E B A
B, kA 2 ahth, BEF (Acetes) &7 B (Sagitta)
i 22K (amphipod) &, M7 Btk w B IR Y)F HI
Teahtn, ME BN i e MR Rk E A
WIHEATHE FUR I, A7 HE X R B bd e B9 0O DU L
HE2.6%, 1w B YT H. LR HT LA
ERFRE N S8 B te BV TTHEREL ] T LA
B RIA R B BAS) €1 DTk B A — 4, TR B9
AU, Tk b 5] SR T HoAh . 5y AbA KB
HE N 585w 2B TTER L IR 5T 45 R AT LLA
W, A7 HE AR HABIE B FTRE T A B e 5 R 4%
w HWH. BTw HFatke E£REHFHEGAES
WA RTRIN A ANF], i U AF R B Rk E &
AN—, BET A AR L DT R KN AR A A TR A
Yot R HF M B R Btie B BETTIR
EEAE F (0~55% ) , 45 Bk AR E [ 35 I
ety S5 He WIBETTEN L 04 42% ~
50% 11 53% ~70% , £ AT ¥ 20 B 2 A .

TEVE R Tk Lu ) 77 1, B3k 3 3807 30
T ) S RO E S RN E, Bray-Cur-
tis B IRHEA Schoener B &7 HE 45 R —FL,
BERNER SRS HME 5% 18€ FARE =2
PLAE ) B A R 3R LUAE 2 EAE N A S R R A
BREEEMIETHEM, AR
Hig g X R — R R R 2.5% 06,
ENAFE—RIEAESRE P E FAE.BHER—
(R B ) SR A7 5 ) 5 P (DA T R 1 o

HRNFREFREEENEXN G, BELFESRS
R — AR DA, T LVE R E R — K
NFRAEGEME . Minagawa 2517055 B A F 2 € 7]
P FEHATE FR R B SCE AT G 9 0 R L,
A EFREEENT 1.3%~5.3%0 T4 3.6%0-
AFFHKH 2.5% F1 3.6%0 7 il X e FAAR St 1)
EYESEEATIE FHE RS2 0A 63%
T4% » 5 RN HTIE A P e HUE M 85 RATLL i 1%
o avbvend 5 e M 5 FOANF B B4 STHR B IR L
Hh o SR NEE, AHEAF T HERNRE &
WESEERETLTIEN. bvend 5 e N 4 FB
WEME R E b S o EEFHEE R, » 578K
w XWTEMERMEE R SR AFHAF. &
a~d fl e 3 Fi41F T, Schoener &8 HE R H 4
FAH Z K, BN 52%, 3 B4 RAOTIME N
67% ; Bray-Curtis 215 50AM 3 Mt 45 R4
H17% s FIIMEA 73% ; 1 R 2Bk 3 Fhit 5
SREFENH 10%, FHEA 68%. 3 FHTIATE as
d il e 3 Fh4 A N HUVHE 45 R E IR, (B4
AZER K. ATHE s, HE SR EE M k5
Mew A7 HE G TTRR LA AE R K Z 5, A 0% 2 55% A
. XL B EYATIE, 2 MR R ETT R AT
1Y) 2 P O R B R SR 2 A v R R e R 3R
HIEM . 2.5%F13.6% 2 FREFREEL T, R
REFRMBRESE e SR8 Ey SYWESER
69% . 4 PP IRAEVEEIEET Y TTER I 45 A E A
Kot avd 5 e 3 F&AF T 4 o7 T3 45 R Ak
FHZEARK, LT &, B8 0E R AL 3V R K s TE
T4 8] () - 3 13 ) 2 B P W e L At T v T
i, 2FIEHE A E U BEWESIRE KT 0.6 I,
VI 4 B 237250 ZEAmokl S 1 ok L
TLREGEF H e FIA Sy MEYESEH LR
F 0.6, KW ERFEREN TSRS

4 NG

AW FUE R B B AR E R 30 B
B R Ty FIFR Stk I EPEEAT T
ST, BIFE oBC EEMEREE, WHER
PIRVREHR —E. iR S5 EHe LHMEER
RS E [P 2R ELAE R € 1 3 E 2R YR SUmk EL
], 25 VR TTHR E A5 R 30 /M IR R A HE #1500 ~
900 /7347 5049 900 pan V7317 30440 300 ~ 500 pn 7
Wesh A 100~300 pm VS04, B 2208 K 4 A7 HE
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, FETTE L] & 42% ~50%; 7F & by & 1H K}
TR EC A7) FR R B AR PR AT HE £ 500 ~ 900 pm VF
Wesh #1900 pm 777 31470 5 I 4 MR R 40 BT, o 82
TRRMHE N HE, TR LL B by 53% ~70% - 11 HE€H
TEME R BT & TR R — &Rt 2
HEMNRESERE, WA N EYReE EE 2
YAFHES T . B E AL HE 2 57 Ul e 1Y
ERE R AR K XA RS ZH B
TR ok LB AN [/ 0%, R AT e 558 97 4 ik
RERAK.

R 3 P 3 7E R ) = sk B, SR Schoener E
B 454075 \ Bray-Curtis & 8 800% R R - ik fiz
EFMERHEIITETHENEYESE &K 3. KN
B 3 A% e FIAR St WS B 0T 0 22
5%, Ut B 70 A i B e [F) 7 3% LR BV R AR
FF DR L R AL b, AT DR R AR &
MR EYESE, BAML AT EER He 577
Shw WHENERERMRLERITEREREY
EEE., RRENMTERERMRESEREN
TR R T 5k, B A F 2R 50t i I Ad g R
A FEA WA Y E SRR, 7l 2 RIBEEN
FIWrbRiE. BILL 0.6 Ak FHE, B ESHRBKT
ZF 0.6 0, WHAEYMA Y ES ZE. AL
FUah FF T, T4 B 4R A AR A Y R Bk AR e
FMRETEEDFEN P EYESE 2
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Food competition of Engraulis japonicus and Thrissa kammalensis from the
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Abstract: Stable isotopes have been used in many research fields as natural labels, and are becoming more
and more appropriate option for aquatic ecological studies. An organism’ s stable isotope ratios 3N and &3
C, etc) are an integration of the isotopic signatures of preys that have been assimilated through time; the or-
ganism will come into isotopic equilibrium with its diets depending on growth and tissue turnover rates the
ratios can change with different food; are good labels of organism living conditions. According to the stable
isotope ratio of an organism and its preys, we can judge its food composition. On the basis of the prey pro-
portions of the Engraulis japonicus and Thrissa kammalensis determined by stable isotope technology. The
proportions of all food sources showed that larvae and juvenile fish were the most important prey to
E . japonicus and T .kammalensis whose proportions were 42% — 50% and 53% — 70 % ; respectively. On
the basis of food proportions; we calculated the prey overlap between the two fish species with three meth-
ods: diet overlap index; Cluster analysis and stable isotope technology: respectively. The mean result of each
method was about 70% . There no significant difference among results of the three methods; with calculate
error less than 5% . From the results of the research, we speculated that the larva and juvenile had the high-
est proportions which was the main energy and trophic source of the two fish species. From the result of the
research, we speculated the nitrogen stable isotope can used to calculate the food overlap of species. [Journal
of Fishery Sciences of China>2007,14 @) :630 —636]
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