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RE AT HEERBUESHRGELS. FERHENHPHESHE: § Yt
% OBRAEBRAEVESR SVESAYN, BERGEHYERE BRETORERLES
BETNHXFR, AWEEUREEESEH THARXBRNZME,; BT EWHFOR
& WPERE D RHAEAR, LR EWMEY TREASHLIKEREER
AYWRIMRAE; LT RERCY R, WA RN T AXEREHHEITE, A4 T A
BUEHH Q. Simpson 54 S. ZRWIE H. HNERRIURRYERFER [HEXR
RAESHRAINA.

x@iE fAX BeAS ERRIE

EXRAMHREEREEESERASEH SN ER, EARNHSEYHEBRN
ROARER AL B REAESHR PR —R A RE, NEaTh BYik
B, SYEEIH. BEESHEPEREYHNRER, UEREE - £k - A
B RRH RSN ES., A XELRAREEESHROEABID A LK ERM L,
BT LA LR L, FHATHP A — S e g, SRR EFRYE R
BRI T ACHULS R B, B,

1 BXEANMMRARTESE

MK EREEEHMRAARTAL AR, MR, BETE #E

C HEEEE, UERBRTAFRFERFHLRS. ERARGRAESFREMBERLZ —,
R ERETESZRAEHSEN EEKE, BRICHREHRBEBLASE,
1962 LA, 1981 ZEFE, 1990 FEHIEZL, 1992ab; EAIHE %, 1993 Brodeur et

al., 1990; Dou et al., 1994 Dou, 1995a,b: Groot, 1971; Pinkas et al., 1971).

%ﬁ%@%ﬁﬁﬁ%ﬁ%&%ﬁ%%ﬁ%,Wﬁﬂ%%%@%¢%%%ﬁ%ﬂﬁ§
NAEEFE RERM. TROERA R EDT B S TG L EEMHTE R
RE. DR Ak T B B SR A ) R S LRI AR S e BN, JHRIE A E AR E
MASMEBEE DS (AR, IR AR B/ REBLRBEKE) R
BEAYNEEER, D BEMEREYEE SYPI G L. FHEERA 4 5
(Hyslop, 1980): HBUHIR F. MBELL N, B LY REEE2H W, HE, U

B, EHE, B, WAET 1967438, Mt MPTRA.
BHEHY: 19448 2TH, ®EHM: 194 3A5H,
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FEFERA L RRYE, MR BT RE B A MR I B AR, T
AREHER R R AR EYE T S Y P AT SR SCER B, MARKE 2 L AE S IR A Y
MEASHER A, NFFIYRERARHAXNEYHR, ALEEWERLE
HERNEYHR. —FH, MBEIHEESATHEARESHN/IUAYNEE
¥, A—TE, AYMRAEYEREE R AT C A RBIRT R R, AR
BPEBESWIREARLNSE. 7L Pinkas% (1971) #2187 EE 45K (IR
IRI=FW+N) 8 IRI=FN+V), LA AR RAF B SR,

AR SWHEBAERM, #—5RRaERS MRS TS, Ritag
BEITAFREYRE. EEVTEURFEEAETHXR, FREAAELOXNES
YA, BRBKEVERME, %NS RER, WM REL R EY
EERELZ(BLNAS, 1962 FHHE, 1992ab FHIEE, 1993).

2 BIENAYERERR '

BRYHEESEEPYREF SEBRINERRRE, EHRFUEFRHREER
EBRPARERERNENRKT. AEERGHA, HERKEHE. FE0ERER
SHIRHELL H SR E AT RS £ R I e NS — 5, iR NeE Y R %
BWFHNYHNBE R, FHIVEUEREERANANERIYNES, WELE SR,
T, REBHARBREMDY, WFE, BT FERRORN, FHFE—HREE
YnZ Tz, RESHY RPZHY(ETOEE, 1993), FUREHSRELLESR
%. Hynes (1950) 7EAHPT@eriEmi it ok, RIBEREYEY 59 b HRKA
BHEERSERLAIS. ZHERREWHR B T AKX WHB, T ERb
FRIRAROEEBREPHEFKFERMAL, OdumZE (1975) i “HERAEYH EHE
FRETEMNBRYBSWEREN T HESHHBBRFRORMEM 17, EFEEE
FEBFEEN, (L BARE R A R EY R TR, CHEEEaEN
BYARY, HREIRNTIRE Y SEE G HREN YT TaEMEMRA, N
T AREFRRNMEE. Yang(1982) B “BRERFENEYESE T FTERYRSN
BRRSRESYWAHR DI T LR RN 17, BEaEEHREFRH#E—$ K
FE. VAERIUN % FMAXFENAER, BBakERaiattEgst:

T=1+Z(PT) /100 (1)
AP, THMBERMWERY, P, ASYERS i EHEARNETWHR TS, &ME
BAYR ST R 100 T ARYRAMEFRG. HaTHE, FIWERSY 1, HY
BUEMFERIYERR N 2, HANBRENEREHR ()RS, S Mhawd
HRITRE . %t ARSI /NS iz B sh i oy FERYM G, —RIREe Ly h
B KA EBE S it R . MUK s h TEAYNGL, RRER
BB AT, MEAHEE, WSRAIPE, MEESL, ERESHEME
MEEMERESEA Y. REBTRENTFSEREYI/NY EERTY AN ER
BIRA R BB Z G — Wi R, AR ME — S0, BEERTUEN
ERFER R TSR, ERE WA R B R AR 2B FRA T,
KFRAMEEREEKBNALRYNHBIRRERE (R K%, 198 E@®
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#%, 1992a,b; Brodeur et al., 1990 Dou et al., 1994 Dou, 1995a,b; Groot, 1970, 1B
ETFaLRYHELHARAMRL., FE(190)HE THRASE—RE, FHE—RLH
B, PEAKEE —HENLAERLR, WEEXEREPNBEMTRRELETEENS
%,
3 BEMAMEER
RTR—BENAXNEYERZAES. FERBI=RER, HEEFRES
F, B HRA SYEEE O(Dou et al, 1994 Dou, 1995a; Pianka, 1973) KBS HUAHEEL
PSAWaliace, 1981): .
Q,=%P, - P [EF - TP)? )
PSI=[1-0.5E| P,—P,1)1x 100 3)
A, QN HEE IR WEYESELR P AEREY LCEHEE i RYHBPH
HERASW, P, AENAY K AEHEE RYARPHERBSWL,; L AERAEYHH
¥, o,MTHEMEN 00— 1, HESK, HALARNRYREENHT, —HEERY
EABME., SEYHBRTLE B, QFPIBRKEL Y_HeaFHERvHER Tt
FIERE, O XBIB/NE0. —BER T, O, KF 058, RARYEREE. X O
5K (2) PEHIEHRBY 3. BEMNHBRENECDERBEL, THRAXR S BA
R SR,
D ou(1995a) A Simpson(1960) # ¥ SKH BEHEE Z RN EWHMRE, DIABHE
XL R AR ERE:
§=C/U+B-0) @)
X(HF, AR BHANAI_HEEXNHBAYRHE, CHHBEENEEHENEYH
¥, STEHAE0— 1 2[4,
BRBYXEARIHN G —BENFTLEBYEHERB(H) REYABB S EHEK
(J), AIR&AHEENEYZRERR RN EREMER, WTLTRE—#%AARR
RENEBEFREENANRES, RYMATILREDESIGH. SVSHEHEREREDS
WEEMNEREYHABLEE, PERESERE. HEX, AR, HEsEE
WERBRA, EYZHETEERE—K M Shannon —weaver ¥ F R ( Brodeur et al., 1990; Dou,
1995a):
H=— ZPU log, P; (5)
A, PAEEAY EHEE i NEYHRPHERESKL(TR). SYHSENE
AR E X B T-HH A (Dou, 19954 Pielou, 1977):
J,=H, [ log,N (6)
Xp, NAEYRER. JEX, HEESYHBEYS.
AaXayaARa s Bafs Ry, A EHEAERNAREER
FREYIREME, HERX—FE, Dou(1995a) i1 T aEBEAYHFNE IR
YIRS B D, . X THREAESHUKE & h & a, RIEATER A G5
HRERNIRER —BUW:

D=(2P) f,/ max. {ZP,)) £} v
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Kof, DAY TEAEBE TN EMREFIRE; £ VR aY ) EaXBEET A
A5 YA R A PR R, B R I R R E AR, K
BB BRI A/ N B R BRI R W HEF. —Bh, D>0SH A EERY,
0.1<D;<0.5 B AR ERY); D<0.1 B HEAEY,

4 HWEEEANTIERE

AEMEHRREET TS THESSE. EEEHNH. BLEUR
WA SHTMRYRRE. KBS,

AR BB TNESETE SRR RE MR, HREFRELS, BRELER
SR EIE SRR . Groot(1971) HLARAMT TR 132 bt B A MEAS TR EERE
HERESEHNER, FRELALNIRARBEET AN ESKE. BARA%
(1981) FI WL T ERIR T RN LB SBIESHAENER, LK
R REAANARE RENEREIY. k. 1. B ITESCEYME) KR
PAR I, R, B, MNS(ARFEZENESRRAHERZ MNESR), flks
B @ KT AR PO x= (x,}. i(RRE if5hR, j RIS Ha, RAEITHEE
2 KR (R S ) d

djm={):[bc,jl*x,.jz) s 2 8)
Kb, s BATMEE, BRASEEREMUSALNEEESEY, “RE—-%
(1984) HFR T BESHAMENERSECERE, B, A0S, 2ERE0E. 4.
M%), BESE(O. % BASUERNLSE(E. B #®I1ES MBS HRIE
HEAT AT AT, SR ARIE) 25 50 B HE A 2 R4 BUAS I 4 2 K S B R 5 3
B (FER), MRASRERET). B8 5Ea8HeE). §RSHBOEL%.

YRR NSRS DR A M T AR RS, AL SRR A B A AR 3 e e R A
B, TREWMEREANTIEASHETY . A% IR YEEEREE SN
b, BRRL AR 8 E R A RS EE, KRN RENE SYHARKERE
BHEYHEL, R ZMMITN AR A REH. HEERRRFENRE
WX TR M AR E T EARE, N2 B hFEfEm — s mdE, 5 3K18 70 R # 1
ERYEE, BT AT SRS S PO EMEEIE— vev 53X 1(viev.1961)
B 5T S 20 R A W TR

&

1:=(r:_pi) /(ri+pi) X ©)
R, [ RAKIEREY | RN r REREYAEGEE YRR, p R
RN AEYTE R ERE R A W B, [ ERE N —1<[<1. [>00, AREHEE
PERMEY 5 T <ORY, SERBEERAEY i BRMTERANF THRAENMEER, BE
HEHEFHEEEARREKTY, SRERBIHERERN T, ARMFEEENAE
MR BL AT AR, M LR R R 2 A ARIRS FXMRE S, Bt L, Viev
PR AT B F AR PR E IR YR B RTE, (B T S A Y 4 iR 5t
BEGFRER AT AR, N2 AT R mEERURTER. Wk NS xR g
BRI, BT A0 (R R R f AR B A SRR A —.
BRI T a0t R R E ARSI K, RS, SN ARERNE
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mi, BABES¥UEREY NN . GREREYFNHREANERERER
SH—FRIAESETHENT, HAREXWAGSRRERNRE, BEOKPFSEKXR
URASE T ERSEREW, MR EARRBEENPHSERE. BRETE SO
FAH Winberg(1956) ¥ AEB¥ PR QBB SASEPHEERR SIS BNEAR
BHRERMES KEREN. CATER, ENCEHRBRTEENREEY SRR
B, BEAYFELBETIE. —WEEBALXMNES —4E£K —RE=FLEEX,

BT XA FAEIS(Jobling, 1983). &4 K1k, RE{H Cui Yibo(1987)" Xt
Phoxinus phoxinus (L.) B EE8E Y 2% 09 2 5 18 K8 /DZE (1989) 2 % F 5 75 85 Silurus
meridionalis (Chen) BE BN M ARGHIFR. WIMEAZTENA XARFER, ERKREIPRMA
WP, BHKTEL, REMNAREREYFHIRMETES RS, S8, LHE
B — B RK [ R I R R BF R A R E B,

BRBEASTHREARTEZ, EIREEDAMEKT EBSHRE RS0
MERXFR, HEXAR BE— 4K —RERESE. W, RAEEREEMRA TR
MELBASHRFERAIG SRK, A v BB 4T % Wb R 8 K i F |17 A Al
#l, BEAXREYCCTRRR, BN HABRLRE, ZREBFERS RN TIERM
L SRR 2K
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FEEDING ECOLOGY OF FISH—— A CRITICAL REVIEW ON
THEORIES, METHODS AND THEIR APPLICATION

Dou Shuozeng
(Institute of Oceanology. Chinese Academy of Sciences, Qingdao  266071)

Abstract  This paper reviews the theories, methods and application of feeding ecology of
fish, and dicusses the following aspects: (1) stomach contents analysis, (2) trophic niche and
diet overlap, (3) food chains and food webs, (4) trophic levels, (5) criteria for principal
and secondary prey taxa of fish community (6) relationships between feeding behavior and
the morphological characteristics of the digestive organs (7) effects of ecological and
physiological factors on the feeding selectivity of fish.

A new measure, diet dominance index (Dj), is put forward to determine the contribution
of a prey to the diets of a fish community of similar feeding behavior:

D=CEP) f, | max{ZP,) £}
where P; is the percent weight of prey j in the diet of predator i f, is the frequency
occurrence of prey j, expressed as the number of predaiors in whose diets prey j appears.
The diet dominance index for each prey was calculated and used to classify the prey into
principal prey (D,>0.5). secondary prey (0.5>D,>0.1) and rare prey (D,<0.1).

Based on the point methods by former authors, a formula for trophic level of fish is
sﬁggcsted for discussion:

T=1+X(TP) /100
where T is the trophic level of the predator T: is the trophic level of prey i. Trophic
levels of photoplankton and herbivorous zooplankton are 1.0 and 2.0, respectively. Trophic
levels of other camivorous predators are estimated by the new method. P is the points of
prey i, estimated from its contribution to the stomach contents of the predator.

Other indices such as overlap index Q. percent similarity index PSI, diversity index H,
evenness index J, Simpson index S and Ivlev index I are also applied to the
study on the feeding ecology of fish, which is fully discussed in this paper.

Key words  Fish feeding ecology Theories and methods  Applications



