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Feeding habits of three sciaenid fishes in the southern Yellow Sea

XUE Ying'%, JIN Xian-shi', ZHANG Bo', LIANG Zhen-lin"
(L. Key Laboratoryv for Sustainable Utilizanon of Murine Fisheries Resource Certtficated by the Ministry of
Agriculture , Yellow Sea Fisheries Research Institute , Chinese Acadenty of Fishery Sciences, Qingduo 206071, China s

2. Fusheries College , Ocean Uniwersity of China, Qingdao 266003, China)

Abstract: Based on the bottom trawl surveys conducted in the southern Yellow Sea in auturmn and winter from 2000 to 2002, teeding
habits of three sciaenid fishes ( Collichthys niveatus, Johnus belengerii and Pseudvsciaena polyactis ) were studied. The multivariate
statistical technique was used to study the seasonal, spatial and ontogenetic variations in the diets of each species and the morphological
ditferences in the feeding apparatus of three species. The results indicate that the tood compositions of three species differed
significantly from each other. €. nweutus was a planktivorous predator teeding mainly upon euphausids, shrimps and copepods.
whereas J. belengerii was a benthivorous predator consuming primarily benthic shrimps as well as small fish and polychaetes. In
comparison with these two species, P. polyacns was a generalist teeding upon both benthic and pelagic preys. Although the diets of
J. belengern and P. polvactis were strongly influenced by habitat type and season, the former variable was more important. The
ontogenetic differences in the food composition and dietary diversity were also detected. The dietary diversity increased progressively
with increasing body size of C. niveatus and J. belengern . However, the reverse applied to . polyacns. The intraspecific values
for Schoener’s dietary overlap indexes between each size class of C. nueatus and P. polvactis were relatively high, whereas those of
J. belengeru were lower. The highest intraspecific dietary overlap values of C. niveatus and P. polhaetis were recorded between the
smaller size classes of both species. The values for interspecific dietary overlap between each size class of the three species were from
0.50 to 0.50. The principal component analysis (PCA) indicates that the morphological characters of the feeding apparatus were
similar between C. raveatus and P. polyectis, whereas these two species showed some differences from J. belengerii . The relative
lengths of the lower jaw extension and mouth height were smaller for /. belengeri: than the other two species.
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1.1 HREE

FEAHEBLA 2000 - 2002 R ZE (10 - 11 A) F
K2 (1 B)TEH 8 (32°30' ~ 36°30' N, 120°30" ~
125°00" B)FEAT I8 R HE M i 2, AN H
AR I S R A A s A
T X KR A 20 ~ 100 mo A T ELEE P 40 S Bl Vg
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314 Hh 1883 BREZH . EHEH59.3%,
BRI R R KA 1.
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Tab.1 Sample size and size range of three fish species

BEHE C. nweatus

s [k it

central south total
115 % number of stomachs 330 624 954
%5 ¥ #L empty stomachs 143 298 M1
=5 (% ) percentage of empty 43.3 47 8 46.2
(A K fEB (mm)range of size 40 ~ 128

KM EEE J. belengerii ANEE P, polyacts

s il &it R S Fit

central south total central south total

415 270 635 1070 465 1535

345 202 547 610 285 895

83.1 4.8 79.9 57.0 61 3 58 3
40 ~ 127 81 ~ 180

1.2 BEUsH

B B A R S I EAEA Y= E , 43 5l
-6 5 4 O I (mm) AR TR () , TS 7 1k
. PR T AR R AT, BN LR AT
AEXE BRAR W 43 25 B IG . MR HE % 1ACHf o B P AE
FHt A%, FAL 1710000 B 7R ERR R LR E
b, B T 5 P 3 A oH T 2 T 1K 4 T B
W AR AL MRS AT AT,
1.3 HiEAIE

TR R BB B R 2.
ANBOE Sy A IR G HE AR I F
BRI (%) = G e i 10
?ﬁﬁ%%ww=£¥ﬁﬂﬁﬁﬁ%§%xum

K H Shannon-Wiener 2 £ 4 45 0 ( H') Hl
Pielou ¥IA1JE F5 52 (') K55 TR S AL HED)

Shannon-Wiener 838 X3 T % A 1H BHE R 8, 2
R A B G BB R FE

Schoener E & 15 %1 (D,) 'S T 447 & Sk
140 () & 20 A FE DL

Dy=1-0.5(2 1Py~ Pyl)
K, Py Py BRI TRk FE R A ) 118
EhEH S MERE S, D, EN T ORER
B)MIGELEB)ZE, DMEAEKTHET 0.60
NFREF B EERND,

TERE 3 25 B TOR AN TR 2 868 3 i 45 SR 7 A 5
W], A LA AT B SR A 7 BB e R RSB
A EHEABIER S A r a S iR 22 108) v
RIS ENIBR 25,
1.4 ZRr&itsah

PRIMER v5 J& AR 5 41 (8] () % SRR (UM ok Bk
T iOE|FE 2  ATTs R a e i V1 4 N & 1
Joke B S RES (B S B AT E A4l



180 b

%

H

(DX T 3 e YA ER ¥ 3 fifis
AL 50 RA AL HEATHENL T B —H AR 2R —
NEERL S (2) 28 T HIFSY T 7 6 0 B W 4 U 78 1X D
ENIEL, B ES X R TR 3 Fhéa
JraA 25 FECCERERM B A/ B f) AN 10 B (K I
W 4 0 ) K BT TRENL 4 X LI B Y 2
7R R RORE A DA BT BT AL
B FG Y 4 A AR SRR D BRI DK L 10 BE R B
frore.

HWATLZICF T AT, BT R AYG FE 502 TR Y
O, T AT e A T T R AR e, L
TR LS T B e s . ) Bray-
Curtis FEHBLYE 2% 55040 5 4% 5 (60 22 4 21 AR 490 A L
FREL T IR LA B A B AT T AT BSR40 H -
(1) 1E B B MDS #5 15 23 H7 ( non-metric multi-
dimensional scaling ) ; (2) #H £ 75§ ( ANOSIM ) ;
(3) FHARLPE 61 53 L 5347 (SIMPER) .

1.5 BREBERSHUNENSH

4 Schafer %1 HRIE , A SCREE 6 MES
fabs (BDEAE IS . AP R | PRI . O
e BRSO #E AT . SR bR AR R
G rill e K5 B BE 0 002 mm., B350 & 43 B 1%
B 20 e R/ANARE ) b1 pi &, & g iR
[ 55 13 1 2o b 0 A A 3 BB A — 3

W54 P2 AR AR T i 450808 5 LA R ) EE (1
WA IE B PR L LLTEBR ik /25 S xt
FEASHRIE M, K PRIMER 3044 %t 6 4
JEAYERIY Bir A 8008 304 1 1 804 73 (PCA) L JF
200 11 R AR Y B A O TR EE T LR 3 PR
RHEHTHEES EA2ER.

‘ g4
2 4R

RLE
GRS R AR g AN U o e B E TR
AOHTHIEE R E AL 6 FERAE YR BE 3 Ff
LI e ER B BB R E A
B AN (R 2) . RERMEE I LLPEIRSh P N Y
NEPERS, TEE R P R ABIRE AR F
B2 BRERYIHEIRN A 26 F L R R A Y
MKV T B Euphausia pacifica ) , P K &
( Calanus sinicus ) FIYNEEAR( Leptochela gracilis ) , ¢
[ 4 2 U300 1 b K, 8
VIHGEIOPRIR S & O s kM E B

2.1

( Eualus spp.) AU FRAE AT ( Crangon affinis) .. /N
HERER VR e s M MU B ), SCRERR | 26
FHksiy, RIRB BN AL. B ERE
B hAERRE FIREER S R 28 B
VRIS A1 B, (URERLAE P & K7 PR A A
FH IR, IR 288 ( Engraulis japonicus ) | 7 B ¥4
B2 ( Thryssa kammalensis ) T 2 < B 8%, ( Themisto
gracilipes ) (3 2)
2.2 BEYMERNER

[ 1 J£ LA Bray-Curtis AU 2 B0AE FRESE 1L 0
#J MDS ¥, FITi8 [ J5 SR8 (stress) BIMFLH 0,09, i3
A% 1 AT LR oK ff B 3 Pl £ S 4 8 B 4 L
FE20 . MDS [T M 3t 5, 1K SR A 4 (10
A BRI G E (3 ) RN ET (L3 ) BYRE G A
By A 3 MR AR RIS, i H 3 P EES
Jia] {1 BE B, A 3 Fh AL B AR 2 SR R
P A AP AR 4 B 2R B 3 B i (4
HMFTEREMNZER(R=0.99,P=0.001).. &
3 9 T H] SIMPER 73BT %t FR) 3 Fof £ 34 1 22
(1) €3 49 AL A AE A RLPE TR % 10..0% DA E 1Y
VEORHA 9 (F 338 9 K IBURE R 90 ) o fBil L B G 4y
MBI EN WA T AR, B
N NATERE T8 2 05U, TG & 08 1
T BB RFVERR AR AT AR K

o Stress:0.09
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P. polyactis
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Fig.1 MDS plot of the dietary samples of three fish species
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Tab.2 Diet composition of C. niveatus, J. belengerii and P. polyactis in the southern Yellow Sea

[EVEEUES BB E C. nieatus B . belengerii NP polyactis
prey items W% N% F% W% N% F% W% N% F%
% Pisces 3.4 0.2 0.8 10.2 3.5 8.0 29.0 1.4 12 5
8t Engraulis japonicus - - - 4.1 2.2 5.1 10.2 0.7 5.4
JAEF Coitin mystus - - - - - - 1.1 + 0.5
WY Setipinna taty 2.3 0.2 0.6 0.3 0.3 0.7 - - ~
i 61 Amumodytes personutus - - - - - - 0.3 + 0.3
U2 KT 1 Benthosema prerotum - - - - - - 0.1 + 0.2
Rz N G Johuins belengerii 1.1 + 0.2 - - - 3.7 + 0.2
KRR EE Thryssa setirostris - - - - - - 1.7 0.1 0.8
o B s Thryssa karmnalensts - - - - - - 9.2 0.4 4.1
7K 228 Enedrias fangi - - - - - - 1.7 + 0.5
4 % K221 Apogon lineatus - - - 5.8 0.9 2.2 1.0 0.1 0.6
ASn] HEIA 8 2% unidentified pisces - - - - - - + + 0.2
IH3E % Crustacea 95.7 590 81.8 8.8 8.8 70.7 77 890
4 % Decapoda 28.1 5.6 15 4 w2 535 573 36.9 75 26.2
WEAT Latreutes anoplomyx 1.7 2 0.8 2.5 2.5 5.1 0.3 0.1 0.5
RHLAF Leptochela gracilis 11.2 1.8 6.2 2.2 2.2 3.6 5.7 4.9 8.8
LBEYR Heptararpus spp. - - - 3.7 4.1 3.6 - - -
R Exopalaemon annandaler -~ - - - - - 0.2 + 0.2
G AR Metapenaeopsis duler 2.1 0.1 0.2 - - - 1.3 0.1 1.1
WHIE EEF dcetes chinensis 1.0 0.4 1.6 - - - 0.1 + 0.3
[ AGEE Alpheus distinguendus - - - 0.8 0.3 0.7 2.3 0.1 0.8
|| A SE8F Ahpheus juponicus 0.5 0.1 0.2 5.8 3.1 6.5 0.1 + 0.2
AR Crangon affinis 2.8 0.8 2.3 19.2 8.2 14.5 22.1 1.2 11.0
I EE Crangon cassiope - - - - - - 0.6 0.3
ABEBEAR Upogebia major - - - - - - 0.2 + 0.2
KR Paluemon spp - - - - - - 0.4 0.1 0.6
G KRR Paluemon gramen 2.8 0.1 0.2 1.3 1.3 2.2 0.9 0.1 0.8
R ICHESER Paluemon ortmanm - - - 1.2 0.3 0.7 - - -
I { AR Parapenaeopsis tenella ~ - - - - - 1.6 u.1 0.8
SR AR Euakus spp. 3.3 0.4 1.4 2.1 2.7 21.7 0.4 0.1 1.2
TP IEEE SRR Eualus sinensis ~ - - - - 0.3 0.1 0.5
TEIT TR HAF Latreutes planirostns 0.5 0.1 0.2 - - - - - -
ABIHEIA IR 4 unidentified decapoda 2.2 1.8 2 1.4 4.7 4.4 05 02 1.1
% 45 Brachyura ~ - - 09 1.3 22 0.1 + 0.2
WHEE Charybdis bimaculata - - - 0.6 0.6 1.5 - - -
HHIELIBE Pinnotheres sermgnathus -~ - - - - - 0.1 + 0.2
A~ 6] HEIA B8 2 unidentified brachyura ~ - - 02 0.6 15 - - -
[T/ % Stomatopoda ~ - - 2.8 3.5 73 02 + 0.5
I TR Oratosquilla oratoria - - - 2.8 3.5 7.3 0.2 + 0.5
¥R ¥ Euphausiacea 0.8 4.7 50.7 4.8  lod 7.3 2.4 075 91
K VIR Euphawsia pacyfica 50.6  41.2 55.0 4.8 16.4 7.3 289  66.0  58.1
AN HEABEEF unidentified euphausiacea 0.2 0.5 1.8 - - - 05 15 11
i HF ¥ Mysidacea 4.1 22 6.0 1.1 1.6 2.9 03 0.2 11
HIHE AR Acunthomysts spp. ~ - - - - - + 0.1 03
K &l AR Acanthomysis longirostris 3.5 2.0 5.3 1.1 1.6 2.9 0.1 0.2
BUE FUBREAT Acanthomysis hwanhaensis 0.5 0.2 0.6 - - - 0.1 0.3
JLSHHEREEE Gastrosaccus kojimaensis ~ - - - - - + 0.1 0.3
AT BEABEEE unidentitied mysidacea + 01 0.2 - - - - - -
£/ %8 Copepoda 12.3 18.8 10.4 - - - 01 0.9 3.5
i B K8 Calanus sindcus 7.9 26.4 26.5 - - - 0.1 0.6 2.1
~ - - - - - + 0.2

WA K 8 Paracalanus parvas
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TH PP A M C. niveatus ek g, belengerit /Nt P pobyactis
prey items W% N% F% W% N% F W% N%&  F%
K SR K B Euchaeta concinng 0.2 1.1 2.3 - - - + 01 05
WEVE ALK & Euchaeta murina 2.7 10.1 7.0 - - - - - -
BB KFE Acartia bifilosa + 0.3 0.4 - - - + + 0.2
Wy oil) 7K 2% Centropages Spp. 0.5 3.2 2.5 — - - + + 02
98 18 M) K & Centropages tenuiremis - - - - - - + + 02
BRECH 300 K B Centropages memurriche - - - - - - + 0.2 0.5
Y7 K% Fucalanus spp + 02 0.2 - - - - - -
LLA e 3 /K 2] Labidocera euchaeta 0.9 74 4.5 - - - - - -
PR B KB Pareuchueta russelli 0.1 0.2 - - - - - -
Avul BEA RS A2 % unidentified copepoda 0.2 02 - - - - - -
$1¢% Amphipoda 0.3 11 27 17 91 04 30 21,5 20
AU IE Gammaropsis spp. + 0.3 0.6 0.4 4.1 4.4 0.1 0.1 0o
M JEI AR, Themisto gracilipes 0.1 0.1 1.4 0.3 1.3 1.5 3.0 20. 1 20. 1
LR B4 3F Ampelisca spp. 0.1 0.4 0.8 0.9 3.8 3.6 0.2 0.9 1.8
[ [CALIRFER Ampelisca bocke - - - - - - 0.4 0.4 0.8
B ABR Y IL Ampelisca cvelops - - - - - - + + 03
I ML Tsopoda - - - 04 0.6 15 02 01 05
5% 11 % Cumacea 0.1 0.1 0.4 0.1 0.9 0.7 + + 0.2
AN GE L Iphinoe tenera 0.1 0.1 0.4 - - - + + 0.2
A o] BEIANE 4 umdentified cumacea - - - 01 09 07 - - -
Je I H¢ Cephalopoda - - - 0.3 0.3 0.7 0.2 + 0.2
ALWENVE LS Sepiola birostrat - - - 0.3 0.3 0.7 0.2 + 02
%% Chaetognatha 02 02 0.6 - - - 02 0v 21
i -1 W Sagitta crassu 0.2 0.2 0.6 - - - 0.2 0.9 2.1
£ £ % Polychaeta 0.8 01 0.4 7.0 6.3 16 + + 02
LB Lumbriners Spp- - - - 1.9 2.2 29 - ~ -
Wb 48 Gheera spp - - - 0.8 1o 2.9 - - -
WK 3% AEHY Onuphis eremita - - - 0.1 0.3 0.7 - - -
Y%L Lepidonotus spp. - - - 3.3 0.6 [ - - -
WM i Nephtvs spp - - - 0l 03 0.7 + + 02
P A 4% 88 01 Leauira japonica - - - 0.6 0.6 1.5 - - -
TP 4 Goniada Spp. 0.6 0.1 0.2 0.2 0.3 0.7 - - -
Asn] BEA £ T unidentified polychaeta 0.1 01 02 0.1 03 07 - - -
L5 # Bivalvia . _ _ 07 3 29 ~ ~ ~
P47 Tellinidae - - - 01 06 0.7 - - -
HE4; Dosina spp. - - - 0.6 1.9 1.5 - - -
A BEA AT A umdenufied bivalvia - - - + 0o 0.7 - - -
HE others - - -~ - - - + + 02

i+ &K <o, -KREBRAHENR

Notes: + indicates less than ) 1, - indicates absence

£33 MaMBERWHMMIEEERBREE 10.0% A EHENEY
Tab.3 Prey items which contributed more than 10.0% to the difference in diets of each pair of species

B fish species BHBE C. nuweatus WA S, belengerii
KFEHEBEAF E. pacificn N T o
JZiny i g, belengerii LI K E €. sinicus
EIREF % Eualus spp.
FEPTKE C. sinicus KFEEBEUER « K. pacifica

N P polyactis < <
(b potyactis M BIAR = T, gracilipes FIRIK Euatus spp.

TE: x 4R FIBMKH] 18— TR RBERED A » WL H 1T 8D FHE—F BRI R R
Notes: * ndicates the prey items which distinguished the species in the vertical column, while the absence of * 1ndicates the reverse situation
from those 1n the horizontal column
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Warwick! 5 H 75 7 IR F MIUPE 23 87 o, R (8 8
KREWPZZRETHEmBBEA, dE4T, K
ERI g 0 0/ B £ ) B ) 2 LS T DX ) S I B K
TRETRR M R EEHEN AL, %5501
T SIMPER 43 #ri% 4 (1% B3 Ap f 26 A [R) 2B 15 1
T IX 22 (] 13 A IR AR UM STRCR A 10. 0% LU

R R AE ) (P U HE S ) . 5, SRR
M EEAF R PR ARG IRy
Z 5 TEER N FER I AT K ERAREF
HMiIrRZ MUKEFEHEEMWERNEMA KX
( Labidocera euchaeta )% .

R4 FEFTMEREHEFHEUESFTOSGITE R AIMEEKFEPE
Tab.4 The R-statistic values and P values in the two-way ANOSIM test for

pairwise comparisons between different seasons and areas

A fidr %77 seasons HE[X areas
fish species R R P
WEE C. nueatus 0.891 0.575 0.001
R LR 4 £ 7. belengeru 0. 462 0.003 0.634 0.001
INHEAR PL polyactis 0.304 0.008 0.991 0.001

*®5 MNEMBEARFTEXERWAMNIFHELIMTHKERE 10.0% A EAERE£Y
Tab.5 Prey items which contributed more than 10.0% to the differences between the diet

of each fish species in different seasons and areas

BT IX

seasons and areas

FRZE i A

autumn in the central Yellow Sea

X FE WG

winter in the southemn Yellow Sea

YLHINE H C. nweatus

& R AR

winter in the central Yellow Sea

autumn 1n the southemn Yellow Sea
N ECnY ffi P g, belengeru
% B
winter in the central Yellow Sea
B2 F. juponicus
B B 19 D
autumn in the southern Yellow Sea
A P polyactts
ES TN Akl

winter in the central Yellow Sea

H
B2 E. juponicus

HARFAKE L. cuchaetu
KFVEREUR " E. pucifica
hEPIKE " C.
BHEMAKE L. euchaety
AR KE T €. osinicus
MELER L. gracilis

BHEEF C. affins
EBEAF " Heptacarpus spp.

BHBEF C. affinis

FEWER " C. affinis

HWEEBNDKE E. mannu
KHRBEER " A, longurostris

squcus

WSERKE ™ K. conanna
WHEERIKE E. manna

KFFEBER E. pacifica
LREF T Eualus spp.

IAREAF Ampelisca spp.
FFFEBUR E. pacifica
WHREIER Ampelisca spp.

B T. hammalensis
BB C. affinis

FBIREE T, hummalensis

autumn in the southem Yellow Sea

YHEAR " L. gracilis

FEFREE T. kanunalensis
RFEUF "~ L. gracilis

Feoe KRR IR WM KK FE - TE RS AR A R« MR- ETMEXKH TS SRR

I X A RER A B

Notes: * indicates the prey items which distinguished the season and area in the vertical column, while the absence of * indicates the reverse

situation from those in the horizontal column

2.4 EYERFEEKNEL
3PS Y B A RER A B (AR 2R AL (B
2). MEER/NREEEM E EE R RIS RAL 2
K, oEMNEROLLZMN 85.2%, He ik
PEE AT 2.0% (B 2). mA- A
K LA CUER B B AR SRR, e R )

WAHBE. BEE AN, AR 2R LU TR,
TR AT S FIBE AR B9 LL U B BT MR 2R A LY
PIBA B A1

MR IR G FRUZBRAR,
How RN MR BRSSO 2 HE R AIALE
KRB, 45 & 14.3% o DR B Ry
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(c)
S 425 Fishes O §F% Shrimps @& #835 Crabs
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Stomatopods Euphausiids Mysids
e F Ve B Xk . HEX
Copepods Amphipods Isopods
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K2 BEME(a) R F
/INEE i1 () R UK R K AR K
Fig.2 Variations in the diet composition of
each size class of C. niveatus (a),

J. belengerii (b) and P. polyactis (c)

Wit FESR AR MEE R, IR
{547 T S I, T AL 26 L 2 B RN BLSE 2 1Y LA )
B MR, e TR LU R B B A AR 1k
MMRE/NY /B E R A BRI, kR
L P RN GRS A= N

11 3.0% . MERKI/NE A TG AR F
R, EMERA SN 94.4% . HEK
KA BE R, RS LA BT 3 n, T 2 AR 28 B8 2
J& Ui SRR AR 25 F EL U A P R B (1 2)

mE o6 Al L, RERME AL S A K
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Tab.6 The dietary diversity index and evenness index of each size class of three fish species

{& K £H (mm) BEBEE C. niveatus B EEE J. belengeru INE P polyactis
size class H J H J H J
40~ 59 0.75 0 66 1.20 0.93
o) ~79 0.76 0.53 092 0.93
80 ~ 99 0.62 0.52 0.85 0.71 0.40 0.31
100 ~ 119 0.35 0.50 073 0.69 0.51 0 32
120 ~ 139 0.06 0 2] 0.55 0.37
140 ~ 1759 0.74 057

> 159 0.37 0.45

x7 3MAENEKABEA Schoener RMEEIEH
Tab.7 Schoener’s dietary overlap index between each size class of three fish species

K 141 (mm) BEBE C. niveats R ] belengeri INEREL P pobyactis
size class 0~59 60-~79 80~99 100~119120~139 40~59 60~79 80~99 100~119 80~99 100~119 120~ 139 140~ 159 > 160
MM ¢ niveats
40 ~ 59 -
o)~ 79 0.84 -
80 ~99 0 65 0 70 -
100~ 119 0.66 0.67 0.74 -
120 ~ 139 0.46 0.46 0.62 0.67 -
KRB EE R T belengern
40~ 59 051 0 52 0.51 0.50 0.50 -
o0~ 79 0 51 0.52 0.51 0.50 0.50 0.11 -
80 ~99 0.51 0.52 0.51 0.51 0.50 0.11 0 37 -
100 ~ 119 0.51 0.52 0.51 0.50 0.51 0 23 0 47 0 52 -
ASET P polyactss
80 ~99 0.51 0.52 0.51 0.50 0.50 0.50 0.52 0 51 0.5 -
100~ 119 0.51 0.52 0.51 0.50 0.50 0.50 0 52 0 51 056 0.75 -
120 ~ 139 0.51 0.52 0.51 0.50 0.50 0 50 0.52 0.51 056 0.6l 0.72 -
140 ~ 159 0.51 0.52 0.51 0.51 0.50 0.50 0.52 0.51 0.56 0.36 0.44 0.5 -
> 159 0 51 0.52 0.51 0.50 0.51 0.50 0.52 0 51 0 5 0.54 0.62 0.71 0. 60 -

£8 3MAN6 MHSERMEI 4N ERFHAFTEURA 4 M THIOFEBMAETHE
Tab.8 Loadings, eigenvalues and percentage contribution explained by the first four principal components
for six morphological characters of three fish species

F @4 principal components

1 2 3 4

PRIE{H eigenvalues 3.47 151 0.79 0.17
J5 #= 5i#K #5 ( % ) percentage contribution 57.8 25.2 13 1 2.9
AR characters

A A< premaxilla length -0.413 0.427 0.362 0.342

L #if#J&IE upper jaw extension —0.402 -0.38%4 0.110

Fai i RIE lower jaw extension —0.485 -0.208 -0.338 0.244

I/ mouth height ~0 484 0.289 0 229 0.146

1152 mouth width -0.433 -0.303 0.379 -0.748

1 intestine length 0.105 -0.672 0.551 0.480
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