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Table 1. List of organisms taken by the Large Yellow Croaker off
Chekiang and Kiangsu (1958—1961)
> S T8
" w o> pet
1| E|m| | v vI|vojvm | IX | X 0| 3| A2
k¥ HYDROZOA
1 Muggiaea atlantica ) 8 1
2 | M&KkEE Diphyopsis chamissonis 6—21 [+ ol | b | 32
SRENY ANNELIDA
3 | BEBAF Terebellidae ) — 1
4 | YREIE K Sternaspis scutata — 1
5 | #1253 (POLYCHAETA) — +
6 Bl SIPUN_CULIDA — + 1
¥ 23 COPEPODA _
7 | B Calanus sinicus 3 + 3
8 | MRS 1—3 +H | |+ 2
& B3 ISOPODA
9 | Cirolana japonensis 14—16 2
10 FEWKHERSE 7—25 | ]+ 2
' i# @3 AMPHIPODA
11 | $§¥F2% Gammaridea 3—I11 |+ + 1
12 | $Bk Themisto gracilipes 6—7 =+ 1
13 | REHEEF (Hyperiidae) 2—7 |+ A [ [+ |+ 3
14 | 43484 Oxycephalidae 3—11 o+ ||+ 69
HEAFZE MYSIDACEA
15 | JLBEEMEUTR Gastrosaccus. kojimaensis 7—13 | ||+ || |+ 106
16 | FLAKRARSS 7—23 |+ N RS + 5

: H4iF22 EUPHAUSIACEA
17 | XFBBBIF Euphausia pacifica 8—18 (4 + ||+ ]+ +|+] 155
18 | [RBEEF Psendeuphausia spp- 8—15 |+ [ | 52

/&% DECAPODA _ ‘

19 | BMGINEF Metapenaeus joyneri - 2475 + ||+ 3
20 | KERXEF Miyadiella podophthalmus 9—24 + 2
21 | BRAENEF Parapenacopsis hardwickii 21—86 ++ |+ 3
22 | MUSIHRIE P. senellus 15—41 ) I 5
23 | MIKIRER Metapenacopsis dalei 40—57 |+ 3
24 | JBINEF Trachypenaeus curvirosiris 58—73 + + 2
25 | RBRRNER Atypopénacus compressipes 31 3| 1

26 | thEEBHRER Solenocera sinensis 9-—77 N KR R S ER 9
27 | hE=BIF Adcetes chinensis 10—36 |+ N ENESEAERERENEN 29
28 | WpRIEF Lucifer intermedins 12 + 1
29 | SMEKSF Leptochela gracilis 14—39 | [+||+]| |F{F|{F+] |+ 16
30 | REMERMF L. aculeocaudata 12—28 |4|4 |44+ |+ |+]|+ + 5
31 | Plesionika sp. 10—44 {4+ + |+ 2
32 | BEIABRAR Alp/zeu.f: distinguendus -28—50 |41+ +

H: + BT HBEREALT - MEX A 10% Mk,

Explanation: 1) food content; 2) body length in mm; 3) month; 4) maximum number found in a

single stomach.
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2 |1|x|m w| |x ||| B
33 BAEAF 4. japonicus 16—43 [ |4|+ +[+| 6
34 | e EEEAF Latreutes planirostris 14—25 =+ 1
- 35 | JKBEEF L. mucronatus 9—33 + + 2
36 | BEKRFEF Palaemon (Palaemon) gravieri 25—61 + +i+H |+ 2
37 | BREEUT Palaemon (Exopalaemon) annandalei 31—36 + 1
38 | BIGWMEF Crangon affinis ' 18—46 =+ (7)) 2
39 | Pontocaris sp. 23 + 1
40 | & BEFH Paguridea 14 - + 1
41 | MEMMEE Raphidopus ciliatus 7 1
42 | HAKAE Dorippe japonica 30 1
43 | $FFHF5E Portunus (Lupocycloporus) gracilimanus | 16—19 + 2
4| REWIRTFER + + +[+
45 | Wi Charybdis (Gonioneptunus) bimaculata 11—14 |4k + + 2
46 | SREYI Ry + |+
47 | TWLIRE Xenophthalmus pinnotheroides 4.5—11 |+ 8
48 | =EQ% Tritodynamia sp. ' 5—7 + 1
49 | kBRI Macruran larvae 4—11
30 | 4G Rtk Brachyuran larvae 3—4
022 STOMATOPODA
51 | dfdg Squilla oratoria 26—100(4{+|+ + +|+
52 | BRIEFEE S. inornata 20—63 |4 ||+ +| | [+]+
53 | srusshik Alima larvae 10-—30 ‘ + |+ 81
1823 GASTROPODA
54 | e Pyrené sp. 5 1
3. B% CEPHALOPODA
55 | &ty Octopus variabilis 20 + 1
56 | k#EH Loligo beka 7—54 Fl[+] 1
57 | MGE-BM Sepiola birostrata 6—12 (?) 4+ 2
58 | @ mTetEEE Sepiella maindroni 10—20 + 1
EIEHI CHAETOGNATHA
59 | #m Sagitta spp. ‘ 16—20 5
fa 2% PISCES
60 n‘ﬁﬁfm%‘%ﬁ Harengula nymphaea 41—121(4| |+ 5
61 | BEB& Clupanodon puncratus 123 +- 1
62 | RIG/AAR Anchoviella commersonii 22—69 + 2
63 | IRBHEER Thrissa kammalensis 81 1
64 | 88F Engraulis japonicus 64—90 6
65 | K Setipinna taty 66—112 +| 5
66 | RF Coilia mystus 30—133 2
67 TiEF C. ectenes 141—211 + 1
68 | Bkf Harpodon nehereus 311714 |+|+| + +i+| 6
69 BB Myctophum pterotum 11—36 |+ 144 20
70 | BIALER(3hE) Dysomma anguillare? 59 + 2
71 | RIKERE Bregmaceros macclellandii 33—49 B EN N FR ]
72 | $EHER Corythoichthys crenulatus 110 + 1
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HE 1

C T | I} IV | V) | v v I | X | ST { X
73 | YRR Syngnathu; schlegeli - 60—120 + o 4k 1
74 | FRERHE(SHED Liza so-iny o 82—147 B T O Y [
75 \ RIEBER(SIR) Polydactylus sextarius 50 -+ 1
76 | BXkHA Acropoma }aponicum ’ ' 36 . + 1
C 77 | SR Apogonichthys lineatus : 31—37 | 2
78 | Wp(e) Atropus atropus . 30 . + 1
79 | AR (IR Trachurus japonicus | 40—69 +| |+ 1
80 | BEERMEBER Collichthys miveatus 45—101| |4+ |+ [+ . 1
81 | BhLAEER. C. lucidus ' 44—127( | [|+f [+ +{+ 3
82 | RERIR) Pseudosciaena crocea 10—70 [4|+|+| [+|+|+|+|+|+{+|+]| 16
83 | /FEER P. polyactis ) 13—242) | {4+ +[+ +[+ 6
84 | BRRUMER Johnius belengerii : 33—95 |+|+| |+|+{+] |+[+]+++] 3
85 | Ml Chaetodon modestus : 33 | . + ) 1
86 | BENR. Champsodon capensis 45—46 + 1
87 | HWRGhR) Trichiurus haumela ‘ .| 95—400 1o ] | 2
88 | /ANEFRA T. muticus 166 +| | 1
89 | BRAR (IR Pneumataphorus ]apomcus 114 + 1
90 ﬁﬂ!&(ﬁ]ﬁ) Stromateoides argenteus 35—67- +i 4 1
91 ,\%‘ﬁﬁg%m)ﬁﬁ Chaeturzc):th.y: hexanema 35—85 |. i+ |+l 6
92 | WA Aboma lactipes. 26—56 - +|+ 3
93 vﬂzﬁﬂ‘-gﬁﬁﬁg Odonmmblyopus rubicundus 36—75 + . -+ -1
94 AL A Ctenolrypauchen chinensis 80 S [ o8 + 1
95 Eﬁ:ﬁ% Cynoglos.ms robustus 34 i an 1
9 | MEEH C. joymeri: | | - 40—120 N 0 T S )
97| REAS S 1.1—1.4 +|+ + 820

98 | HmgHI ' S 2 + :

, ‘ o4 « :
9 | ' Lo o . | [ | ]

00 st o + B

IR, (Pseudeuphausia latifrons) \ JLETEHENT DA B JoE b S5 AR £ EERORL (32 4),

SAANHEY IR IR, SEK, B RK BPETEE LW R R B
MERAFITE 3% , 43RO HIUTALET 5% (% 2), W BILRA I BIR, T
R A B AR I 1S 13 et , AR R KB EE ,

BT, KB U B R U AR BB 0k TR R 30, K — TR
AR LA A TR, R R TR R T R B A 2, KR A B
TBh i, B A R AR

KK IR, +AA%, DURE BT, A b, AR
(S ) AR R AR B2, sk MR 0 B KK A S b I
SR b A TR RE | 75 B RUT , D e JE SR | B TP T
Bt B TRAUTEBE A AN L F AR 1 B U R T RS 8. ARG S
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TR2 BRLVIRERABRAR MR (1958—1961 &)
Table 2. Constituents of food (1958—1961)

. 1 - B &7 e & 35 B

Ey FU (%)i (%) ) (f/lm) . Fh H®
i x> 68.7 . ©35.8 . 31.7 .37
B Ry 29.0 55.0 - 11.6 #9150
g B oY 1.6 1.6 1.0 4
PO 0.3 4.7 0.1 ‘ 2
% = %Y + 0.2 . ' 3.
2 & ey -+ -+ - + 1
% B OB + + + >1
B B %Y + + _ + 1

Explanation: 1) Group; 2) Pisces; 3) Crustacea; 4) Cephalopoda; 5) Hydrozoa; 6) Polychaeta; 7)
Sipunculida; 8) Chaetognatha; 9) Gastropoda; 10) weight in % 11) frequency; 12) partial index of

fullness; 13) number of species.
SHER fl SNBF RLAEE fo T TAAEIRAR , DA K 0 B RS P P B R e s T R
B 22 G BIT | H AR SR A8 S A S BB B AR M Ao X 5 ‘

T AU R BT AT (20 OE— A E AU

(1) #kB(IFE.KiE) Harpodon nehereus ERJ@%EBZEPIEH’thEmi =E
KEN 15.4% , HBUEEN 0.4%, CIERERETREEAE S, PR , T8 R
BT TN, EUHLERA T AR B ARt Sz —e  WIHTEIRRRTE AT
FRAERAMA LA 9 A, 1 A, 2 AEIHTLHER , UK 11 BIENTHE HEX,
oSk fARECHE £ B P B AE B B 15 %o T8 75 %00 2, TAEZE. E A 6 B KT
15 %00 HRHBHFLL A WOl RO TR, e U SR , Bk, AT B MRS KK fL 5 sk f e
ST B3 TR 4 5 B ‘ | =

(2) Ml Squilla oratoria EEWHIHEE N, BEES 8.7%, HIRHFEEN
4.9%, EHATRIEN I BRRER ST, WAL RSN, &
B AR A A4, B TR AT MBS, 11 B (W EHEX
SR 17.1%00)F 1 B (HTILHIEE 5 40 %o0) IR, SK—IEAEHEFN 2 5505k f— 8
RNKRE R ETE RS,

(3) MMFELA Harengula nymphaea E%ﬁ@i%ﬁﬁﬁ*&ﬂmuﬁlﬁto
EZR VL BN B E B T b, T LA R B A o 55 3 AL
(TR S 3 A R RO K S TF R B T TE B R 48 CRIU=URAN) , (5 1T 8= UIIS Aol
(30°00'N, 122°30'E AIH) —Hrisdesl a2, Al A R EX G TRIER, S5k S
325 315 %00 (BB 63.1% , HBWAEN 30.6%)0 5 FEMAITSEAIER &% 81 & 18
2, BEK L ABFERELB,

(4) BEEMIEE Johnius belengeri 71E3XEAYEHEE H41, BWIL, {LIEEK
HAE R A A — TR, I BT I SRV 11 B S S E] 10.9%0,
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. (5) /pERA Pseudosciaena polyactis EFHWRREBHEERFARZ—, B
BOSh L R WHL JLAERER T R R A X o LR TR AR R B3 B2
KE BRI a5l 15 e 3 AHEBIAE 5 %00 AR , PR AEEA MK/ (4h3) FE 6,7 A
1.3—6.7 Bk, 10, 11 B3 9.6—10.5 Bk, #% 3 FUHLAHER /R f, AN
FBERRR, SR EGEE] 15.6%00 (1959 45) Fil 30.6%00(1961 42), FHBEANKABEREK
B— B3k 24.2 EREI Ko |

(6) K¥ER Pseudosciaena crocea & WRIHFITFEAERE & W o9 —#F
Sro BEIPTFRESR 7 ERAN (hie) WS AMEERATRE R, K25 Ex
BIAMRE TR S BRI 84% o 7 R LR AMARTIER £ B PO B o
FRL 7K, R S R BB . ER BRI — Rk
B, RTINS E; —EhIA 8 B, BT AR AR T
2—5 BRI, R R, S HaHGE 11.3%0 (B 5 43.6% , WA R 39% )0

(1) SREELF Acetes chinensis 1ERErT L EIEEAE 70, FRIERK, BUFIT,
TR AR AN — N, ERHISHERE, & 14.9% , Hi T MRS,
WERRE 1.8%, WTIEEEaRE 1,52 A5, 4 B EEAXH/NE, 5455
FE 5%00 AT o ,

(8) #MEIT Leptochela gracilis HHiBERREEWE, WAL, {LIAERR
AIEBEE IR, BIEAYERENEEER TR ESIR, 4 8RR 3%0,

(9) vhie&EEIT Solenocera sinensis #n (10) g E{AXTEF Pafapenaeopsis
hardwickii RIS AR FF RV EIT S E R BRI A HRRILER . WL EE M
KE AER FE TS TEAXMIR & FEB RGN, R P iR BT R R
ABRHEB,

(11) 7N Coilia ectenes Fa(12)RfH C. mystus [ﬁ]%ﬁﬁi@[‘ﬂ;d\ﬁgﬂﬁﬁéé,
AL O RS O A MEE A A 08 % , 2R P T AR RS = B0, BHFL, TL35
SEWRE A AR S 4 B, BIIEF=IPE rkTE AT e AW AT A
1, TR 4RO 20.8%00 , R 3.2%0; BHLALHER AT AT 4+—6 ARIO A
WHELSERE,T 12 AT 2 AARASRIENHS.
~ (13) HM Setipinna taty EREBEHES, FERET R, EOEEN

(k)R RBG , RWHLERARE R BRKIERA %, 9 AR 10 BENHLILHEX , X
S HE AR 0.3%00 T 5.9%0, 11 BEENHTHT EMEE 3 10.7 %00,

(14) Z8RigER Collichthys niveatus 1 (15) HkigE M C. lucidus X7%
FAEE RS AMREEAN R, WEEREER WAMGEBEERELE, %
ST WHLILHER AR AT 2 AT A BIISE ACHESOT 6.1%0); B0
PR M kPl AR, T 4 BB )i RN M, il a X R A (4.6%0), T 6 A
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L AERAR A EMTINAE (10.2%0w), FEERE G2 {LEEHRE AR
WSk HEE £2(0.8—8.3%00) , 5 BRI T EEFATE B AW higdk, MBS E REN RN A
WL #ER KE ANEEEENRZ—, FEECHN 8.3%w (EE K 52.4% , HBBEE N
4%)o ;

(16) KE&FEWER Chaeturichthys hexanema X —|EMEME/NEIELERE
A UEE AT, BRE A BREE AN R K UL AR R BN R
M AR FNERERABE—ROERES Cynoglossus joyneri FIFTFIMEHER Aboma
Lactipes SETEAHEFIZE,

(17) £Ef Myctophum pterotum ERELEESMTHRE, WLEEARE
F A X NELR K f, 10 B 11 B30, 55009 3.1%00 F1 3.3%00,

(18) EW45iR%EE Xenophthalmus pinnotheroides &3 E 7= T35 Y55 2 AR
A, B WL LSRR R AR AR A X ko 7 AXKILA4 (31°30'N,122°30°E)
IR HE fUBE KEE AR/ NERBISR, 880k 25 %o (B 5 89 %, HBLIAEN 65.7 %),
11, 12 A{LEEARHE AR A X T/NE , 5485 E] 1%00,

(19) FRIiFE: Squilla inornata HRERETRIEERE RAOMAE, ELWT,
LSRR E AR R AN G2 — B4 B 8RS, 8 2%0 LT,

(20) BEKEIT Palaemon (Palaemon) gravieri A3 ERENHEKER
REIFEZ—, WL AILH SR RE AN ERAEX MBI, H4 B 5
HHRAE 2%00 LA T

1

=, BEMFRL

1. —fRAFAE

K AR R, RRE T TR SRR AR LAERER DX RE(2H
33 BART 2), BRI ERIET 15.8%0, i 100.5%00 , F83E(Y 6.3 %, X
F ek ARtk K , AT AR B T YR A E £ (G 137 )M MBS (40 B B
R o
| R AR RIS, AVHRPABENTHEMHA R, K RS
Y RE 19.2%, RTINS ERREH A UE, & B ERETHAT 63.4%, 592
By 3B L, FEE, MENEREE R KEREE, 4 B S A, FRES513592%
F183%, 9 A1 10 B 82% F0 87 % , Mt 43 RInE SH1E 41% 3 64 % 2R,

Bhgt, K f BT A, TERE S B BRI MRS A — E R T, A
B Y KA S, L EMEREEN TS, —EhABNAEYMERSN 157,
B %3k 32 fh, BrpE | #k B3R R 28 Fh (24—32 Fh), A E BB HRA 20 Fh (15—28
i) s B MR AN (KB B 3.7 BXREZ 9 XA, BHE, %k ABEHN 55
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Fig. 2. Seasonal variation of the rate of replacement of food contents of the Large Yellow Croaker
off northern Chekiang. 1. Of different groups of animals; 2. of species.

£3 FTEER AR AR R EIEL(1958—1959 4£)
Table 3. Seasonal variation of feeding indices of the Large Yellow

Croaker off northern Chekiang (1958—1959)

§:ﬁ1) ﬁ(n) %12) %13) El&)
o APl x| x | x{xu! 1 | ol w!wl| v | vi|va]|vm
TEA (%) 66.8 | 75.0 | 79.8 | 63.4 | 80.7 | 89.0 | 55.6 | 72.2 | 72.8 | 69.0 | 97.0 | 85.0
Tt B HE B (o) 22.4{53.4|74.3|20.5|79.0 |100.5 | 29.4 | 50.0 { 15.8 | 16.0 | 20.9 | 25.9-
B ()®  [458.5 [789.0 [473.6 [354.3 410.0 [550.4 [318.9 [332.5 [551.1 [384.3 [160.4 [376.5
REFRI(%)" 18.2 | 23.4| 4.0| 3.0(20.3|49.1[23.0{26.7] 3.1 6.0|33.220.4
FRFRE(%)® 82.3 | 86.8 | 40.7 | 50.4 | 63.6 | 64.1 | 40.7 | 92.1 | 83.0 | 49.5 | 49.5 | 58.3
BhFE® 31 29 32 28 17 18 22 15 19 24 24 27 .
B RTEELE(Cm)| 6.1 | 7.7 57| 8.6| 7.8 8.4| 77| 7.5| 9.0 6.3| 3.8| 3.7

Explanation: 1) Season; 2) month; 3) index; 4) percentage of stomach with food; 5) average index
of fullness; 6) maximum index of fullness; 7) rate of replacement of animal groups; 8) rate of
replacement of species; 9) number of species of the food organisms; 10) average body length of

the food organisms; 11) autumn; 12) winter; 13) spring; 14) summer.

B (3.7—7.7 [EK), T4 2 B0 Al 8.1 kK (7.5—09 Ex),
2. EPRE '

K36 f B R AT B 9 3, (H R R R B U078 — B SR 22 570 AR 4K

B, T3S 76.9%00 s R TR ZE, 44.8 %00 ; W, 39 35 %00 ; T HZE RH 21.3%00,
ERINE FKEEBED ZKE ANIES T BRI S [ R TH HE B IntReg &, X

3) BE4WHT LRI EBFYKE(C)L &N 13° 247, B Bh& 20° 245,
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| BABEHHE AR E RS TR, HETURY: SEE— e EaRRns
o, RERABRT, Bosh, K TN AR B RS , AN S RTINS
TR T i ZE 2R ST AR S 2.7 oo , BERY 8.8 %00 , ST TF7= A

BB, K AR E NS AR R, AT SRR

H-+ABHB, ‘ .

 EE, KA AR AKNLERK, B8 Y 935%, DITEBER T8, KU B
Y B AN (50.6 %), /NI FL BRI L BABHET A, BB A, K AL A%
B AR SRR (33.6% ), WA EE A SERA(5.3%) TRl M, THERT
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FEEDING HABIT AND SEASONAL VARIATION OF THE FOOD
CONTENTS OF THE LARGE YELLOW CROAKER, |
PSEUDOSCIAENA CROCEA (RICHARDSON), OFF

CHEKIANG AND KIANGSU

Yane Ji-mine AND ZHENG YAN

(Institute of Oceanology, Academia Sinica)

. ABsTRACT

‘The aim of the present investigation is to study the feeding habit and seasonal
variation of the food contents of the Iarge Yellow Croaker. Altogether 1,767 sto-
machs of the adult specimens, 20—52.5 cm. in standard length, collected off Chekiang
and Kiangsu in 1958 to 1961 have been studied. The results are as follows:

The Large Yellow Croaker is a predatory fish with a more mixed diet. It takes
neatly hundred species of animals, mainly small fishes (including young fishes), shrimps,
mantis shrimps and crabs, of which the following 20 species of fishes (with *) and cru-
staceans are of great importance, namely, Harpodon nehereus*, Squilla oratoria, Haren-
gula nymphaea™, Johnius belengerii*, Pseudosciaena polyactis®, P. crocea® (young fish),
Acetes chinensis, Leptochela gracilis, Solenocera sinensis, Parapenacopsis hardwickii, Coilia
ectenes™, C. mystus®, Collichthys niveatus*, C. lucidus*, Chaeturichthys hexanema®, Myc-
tophum pterotum™, Xenophthalmus pinnotheroides, Squilla inornata, and Palaemon (Palae-
mon) gravieri. ‘The majority of these animals are widely distributed and found abun-
dantly in the area where the specimens were collected. The advantages of its feeding
habit and of the abundant food supply seem favourable to the increase and stability of
the population of the fish. However, its predacious nature should have direct influence
upon the population of the young fishes of several important species.

The feeding intensity of this fish reaches its peak in the autumn and is very low
during the spawning seasons, and it still takes much food during the winter. How-
ever, the feeding intensity is rather even all the year around, as compared with some
northern species of food fishes.[”?!! Based upon the seasonal variation of the feeding
intensity, the annual feeding cycle may be divided into two main phases: low feeding
intensity during the spawning seasons, and high feeding intensity during the rest of the
year. According to the period of appearance, the food contents can be divided into
three categories: 1) those taken constantly, 2) those taken intermittently, and 3) those
taken incidentally. The food contents are subject to great seasonal variations, and there
occur two periods of maximum change in the composition of diet, one in spring and
other in autumn. Further more, the items of food are greatly enlarged during the
summer and autumn, while the size of food organisms is larger in winter and spring.



30 ' wowE o8 = #

Such seasonal changes indicate that the relationship between the need and availability of
the food is rather complicated. '

" According to ‘the data on growth!!2 of this fish, the growth rate in the summer is
equal to that in the autumn ot even higher. The tesults of food analysis, however, show
that the feeding intensity is higher in the autumn than in the summer, as the index
of fullness (21.3%q0) in the summer is only about one third of that in the autumn. It
is interesting to note that the stomach contents in the summer season consisted mainly of the
young fishes of Sciaenidae (30% in weight), while those in the autumn mainly the
animals of poor quality such as Harpodon nehereus and Squilla oratoria (35.3% in
weight). ‘Therefore, the relation between the quality of the food and the seasonal growth

of the fish is obvious.



