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Fig.1 Seasonal change in fork length of D. maruadsi
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4 AR (%) = B SEprE R x 1000 BBk XK 5 ( nonparametric rank test) F1-F 77 #6 1
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Tab.1 Diet compositions of D. maruadsi in the East China Sea

TR P HEH T AL H B AR MR ROA 2 b

prey items W% N% F% IRI%
7k B2 Medusa 0.01 0.09 0.35 +
JK B 7K 88 4A Hydromedusae polyp 0.01 0.09 0.35 +
% E 3 Polychaeta 0.03 0.07 0.35 +
U2 VL& Paraleonnates uschakovi 0.03 0.07 0.35 +
3L 22 Cephalopoda 5.69 2.76 5.24 1.50
LR WK Abralia multihamata 0.26 0.12 1.05 0.02
H A 2 Af Loligo japonica 5.10 2.50 3.50 1.47
Kk H- 5 A Sepiola birostrata 0.22 0.09 0.35 0.01
H 3 Fl Sepiolidae spp. 0.11 0.05 0.35 +
N2 Ostracoda + 0.09 1.05 +
ANHLNEEEE Cypridinodes bairdi + 0.02 0.35 +
B B S Euconchoecia aculeata + 0.02 0.35 +
K B34 Euconchoecia elongata + 0.05 0.35 +
1% 2 Z Copepoda 0.12 20.15 43.01 4.24
K& EE R K & Euchaeta concinna 0.01 0.80 3.15 0.14
WP B 7K 2% Euchaeta marina 0.01 0.59 1.75 0.06
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prey items W% N% F% IRI%
Hi4e¥ Kk % Calanus sinicus + 0.24 1.75 0.02
4 7K & Neocalanus robustior + 0.02 0.35 +
W I 7K & Undinula vulgaris 0.01 0. 64 4.90 0.17
/NPT K & Paracalanus parvus + 0.09 1.40 0.01
0 B 7K & Eucalanus crassus + 0.07 0.70 +
WAk FLAT K # Eucalanus subcrassus 0.02 1.08 6. 64 0.40
K FJ& Calanus sp. 0.04 4.01 1.40 0.31
[CJE5EIK % Scolecithrix danae + 0.31 1.05 0.02
R & f /K& Labidocera acuta + 0.02 0.35 +
i gl 7K 2% Centropages tenuiremis 0.01 0.92 1.05 0.05
JEF8 -3k 7K % Candacia pachydactyla + 0.02 0.35 +
W3k 7K & Candacia truncata 0.02 1.86 2.45 0.25
HETE T /K 2% Temora turbinata + 0.80 5.24 0.23
SR iK% Temora discaudata + 0.02 0.35 +
M KRN /K ¥ Corycaeus speciosus + 0.42 2.45 0.06
Wi FESI/K & Oncaea venusta 0.01 8. 04 5.59 2.49
-6 7K F Sapphirina opalina + 0.07 0.70 +
4817k F Sapphirina metallina + 0.02 0.35 "
-G /K % & Sapphirina sp. + 0.05 0.35 +
##7K % H Harpacticoida gen sp. + 0.02 0.35 +
AA]HEABE LS unidentified Copepoda spp. + 0.02 0.35 +
AR 2 Mysidacea 0.38 2.12 5.24 0.20
R INHAPREER Tiella pelagicus 0.01 0.05 0.35 +
RN/ N HRERR Tiella ohshimai 0.14 0.75 0.70 0.03
& M/ NHEAFERR IR Tiella hibii 0.10 0.57 1.75 0.06
K ERBERR Acanthomysis longirostris + 0.02 0.35 +
A HEYBEEF unidentified Mysidacea spp. 0.13 0.73 2.10 0.10
i & 3¢ Amphipoda 0.30 6.25 18.88 0.93
40 SR VL Themisto gracilipes 0. 04 1.04 5.24 0.31
T NS, Lestrigonus bengalensis 0.05 1.32 6.29 0.48
KR TR Lestrigonus macrophthalmus 0.02 0.42 2.10 0.05
ZU5R,, Lestrigonus schizogeneios + 0.12 1.75 0.01
TEURJE Lestrigonus sp. 0.11 3.02 0.35 0.06
TG Oxycephalus clausi 0.02 0.05 0.35 +
T AR S R AR, Brachyscelus rapax 0.05 0.14 1.05 0.01
AR A] #EIAE, unidentified Amphipoda spp. + 0.09 1.05 0.01
ANEE TS RE Synopia lutramarina + 0.02 0.35 +
EUR R Gammaropsis sp. + 0.02 0.35 +
54K 3 Euphausiacea 5.01 22.13 12.24 11.81
KEVERUMT Euphausia pacifica 4.48 19.77 8.39 11.26
FAEARER Pseudeuphausia sinica 0.52 2.31 3.50 0.55
AT HEABEIF unidentified Euphausiacea spp. 0.01 0.05 0.35 +
1< E 2 Natantia 6.30 8.08 29.37 3.99
T [ B UF Acetes chinensis 0.80 0.45 2.45 0.17
H A EHF Acetes japonicus 0. 04 0.02 0.35 +
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prey items W% N% F% IRI%
HRIZEWR Lucifer intermedius 0.02 0.21 0.70 0.01
RARZEAR Lucifer penicillifer 0.05 0.61 1.40 0.05
W& Lucifer sp. 0.08 1.11 4.90 0.32
HFEHF Leptochela gracilis 4.63 4.38 4.90 2. 44
YR ANEEMT Leptochela aculeocaudata 0.15 0.14 0.70 0.01
W IRAR} Scyllaridae gen sp. 0.32 0.07 0.35 0.01
] HEAHFZ unidentified Decapoda spp. 0.20 1.08 13. 64 0.97
ZREZ Anomura 0.07 0.05 0.70 +
R E Pagurus sp. 0.07 0.05 0.70 +
%3 JE 2% Brachyura 1.17 0.66 3.15 0.21
L il HE 5B Arcania heptacantha 0.01 0.02 0.35 +
15 3L )& Calappa sp. 0.28 0.02 0.35 0.01
Al HEA % FE 24 unidentified Anomura spp. 0.88 0.61 2.45 0.20
FE 32K Sagittoidea + 0.05 0.35 +
§i & Sagirta sp. + 0.05 0.35 +
£a 2 Pisces 77.48 16.17 43.36 50.97
fiit Engraulis japonicus 0.85 0.38 1.05 0.07
Wbt )& Saurida sp. 0.10 0.07 0.70 0.01
Jo 3kt Harpodon nehereus 7.44 3.65 4.20 2.58
£ B Ji$ AT £ Benthosema pterotum 41.15 7.45 15.03 40. 44
W% Muraenosox bagio 0.02 0.02 0.35 +
% [CJRET Bregmaceros macclellandi 3.59 0.21 1.40 0.29
T Callionymus olidus 0.21 0.09 0.70 0.01
WET Sphyraena pinguis 0.07 0.02 0.35 +
RIGHY Acropoma japonicum 0.21 0.02 0.35 +
TEGE KM Apogonichthys carinatus 0.43 0.09 0.35 0.01
4 55 KL Apogonichthys lineatus 4.91 0.54 2.80 0.84
¥ JRMF R i Acanthogobius hasta 1.99 0.73 0.70 0.11
LR MR R £ Odontamblyopus rubicundus 0.03 0.02 0.35 +
#ER & Auxis sp. 0.77 0.64 0.70 0.05
w7 Trichiurus haumela 8.80 1.34 4.55 2.55
F )R Cynoglossus sp. 0.11 0.02 0.35 +
ANA]#EA A2 unidentified Pisces 6.79 0.85 9.44 3.99
240 4K Planktonic larvae 3.42 21.33 75.52 26.14
2% Lamellibranchia larva + 0.02 0.35 +
1 HFEs Alima 4K Squillidae alima larva 1.77 9.38 23.08 14. 24
KRB FARLEK Macrura zoea larva 0.01 0.12 0.70 0.01
K BZEBERR 44 Macrura mysis larva 0.49 3.28 19.93 4.16
WFEENR 444 Palinuridae larva 0.03 0.02 0.35 +
5 B IAR S Brachyura zoea larva 0.11 1.51 6.99 0.63
57 B2 KIR G4 Brachyura megalopa larva 0.98 4.74 21.33 6.75
11 5] fish eggs 0.02 2.26 2.80 0.35

a + 7k <0001,

»”

Notes: “ +” indicates that the ratio was smaller than 0. 01.
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FE A THRHFR S o B3R 258 3 1 A T AR oy
Alima #j{& (F% y 23. 08% ) | kg & 25 KR %)y 14
(F% 4 21.33% ) . K BB IR G 1A (Fo h
19.93% ) LRI H(F% 24 15.03% ) FIRFVF
BEER (F% iy 8.39% ) 5 IR Bl 22 10 7 KF-
BEIF (N% 2 19. 77% ), F AR MRS B LT
10% 5 A4 50 1F B F A TR W B i A Lo HEY
YR B IRAT (W% Jy 41.15% ) il 1 4))
(W% J 8.80% ), J8k i 4yt (W% hy
7.44% ) \H A S SR (W% 3 5.10% ) 2
KR (Wh J 4. 91% ) B U (W% R
4.63% ) T PERENR (W% Ny 4. 48% ) , 1 iR
Alima 4 A FN 55 B8 28 KR 2 14 iy A~ g /)y,
WA A LA, 2 5 1. 77% #1110, 98% ;4%
RO EE ZEMEFR B0 73 L (IRI% ) HEFY , 5 i 02
LENEKT 1 (IRI% y 40. 44% ) , FL U2 111 HF Itk
Alima %5 & (IRI% 4 14. 24% ) . K - P i oF
(IRI% }11.26% ) | % & 25 KR 44K (IRI% Wy
6.75% ) \Jo. 3k )4t (IRI% Jy 2. 58% ) T P&
GI7K & (IRI% fy 2. 49% ) Fi 4 2 4K (IRI% Hy
2.44% ) .

0 2502 W B 65 A o S () TEDRL S, B R R S
it 17 Fp g, BRI 19.10% , Horh KER 4y
HErE LRI A, el 2R/ a2k
soE g, HE S H 0 (W% Ry 77. 48% ) FiIAH
X SRR BCA 43 H (IRI% 9 50. 97% ) #5555
MNECE S (N% R 16.17% ) FlH 3SR (F% R
43.36% ) WAR & e AR 5 S E N R}
FME, FEIE LIRS, Alima g (R FT 2Lk,
HABCA 5y AR & (N% 2 21, 33% ), 1 HF ik
Alima {4 (1) H BT 31 i A3 TR P B i (F% R
23.08% ), WEWFAIEEE = 5 B RIS BE, U R

PRS- IR A AR R W AR P A, 2L LARTE N
F, HAECA 73 LU AE T A TR R R
2.2 RYMARBEETHEL

WSS TE R A R Y 17 Fh, B4
X EE AR R E 4 HE (IRI% ) HEY KU L 2R
YT 46.(% IRI 2 59.03% ) Jg. 3k fa (A HE4)) £ ( % IRI
7 16. 94% ) Fl 1 ¥R i Alima % 4K (% IRl Wy
16.58% ) s 1EXE MR AW R R B 23k 65 Ff,
B UL TH R R O ER G Alima %)) K (% IRI
23.73% ) SR KRIBLE(% IRI F521.21% ) F1
KRBIBRIFSIK (% IRI 2y 13.43% ) % 5525 4))
A, FE AR (% IRI 2}y 12, 99% ) | H A fl il oF
(%IRIF 2. 43% ) , W 58 B ¥ /K % (% IRI
1.61% ) A EIE( % IRI 2 1.26% ) Fil—LE A 0]
FEIA B 28 LA U AR 5 5 7ERK 2= TR AR 2 g /b 3t
16 Ff, & WL H K2 L 2K AT 1 (% IRI
47.39% ) FIACTE-PEREUR (% IRI H 34.73% ) , 4 ta
(% IRI }37.59% ) A1 H A< #M2 2 W (% IRI K
6.50% ) AT HE SR o — 2 19 LL ], A 2 S
TR RIR D s X R R =, b e 2R
HY TR R, TR 32 Ffr, FE Fe 23k 27 Fifr Hovp
B 28 15 Fh, R E LI BE @I K & (% IRI Ky
38.93% ) FIAEHF (% IRI 41 19.18% ) Ry &, a2k}
HCOR AN TR e R A IR AR D57

¢ HRWE B 65 PERL 2 A 3 0 O i, AR 2 v
FTLAE Y, A [ 65 1) 1 ) 2 Bl 2 750 1 A2 A A B
AF AR A 4 b AN ECE 43 B D B R
HEFP  TEAR 2R, W5 [ 62 (10 TR ST rp £ 288 1Y LU 4514
SRR Y HOR TR A, e BRI A
D HEE 2R TR SR I S BORD Hh B R A
L, KR AR R, e SRS B 20
WAL, U R R AT R s

*2 HRBFEEMEHEEESIE ABESEMHIMENETEL
Tab.2 Seasonal variation in the percentage weight, number and the occurrence
frequency for major prey groups to the diets of D. maruadsi

TR ST 2 spring E Z= summer FkZ= autumn &K Z% winter

prey group W% N% F% W% N% F% W% N% F% W% N% F%
12 Pisces 95.39 43.61 76 57.44  8.17 17.28 78.53 23.25 81.82 42.21 0.54 7.32
FEIF4)11A Planktonic larvae 3.74 37.06 22 9.23 34.79 68.52 0.01 0.09 3.03 8.76 10.17 31.71
1% /£ 2% Copepoda 0.06 11.82 4 0.18 13.43 27.78 + + + 3.51 73.76 48.78
IR Mysidacea 0.15 1.28 10 3.87 10.22 8.64 8.68 65.17 39.39 0.60 0.27 2.44
K &2 Natantia 0.10 0.96 12 20.95 17.22  38.89 1.83 2.33 33.33 20.91 2.01 17.07
H e iH R} others 0.56 5.27 14 8.34 16.17 23.46 10.95 9.16 27.27 24.01 13.25 7.32

a + 7Rk <0001,

Notes: “ +” indicates that the ratio was smaller than 0.01.
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MIFP I 2  FERK R, W 5 0% 32 B4 2 M 2 AR A
e IR S o= (17 Ty R 1 65
B R FTE ISR B ARAR D s R 42 TR
Z TR B 545 f A TR 3B R/ NRIAR ER F
TSR RS B e e s

2.3 SWARBEXIKHEL

W [R5 %) B ) A B S AR A A TS [ AR
PEARXS B E AR ECA 3 (B 2) , K 50 ~ 99
mm [ %[5 6% = B2 (% IRI 2 39. 09% ) FH
WEIRIE (% IRI 2 26.63% ) A E, K RBISFIRE 22K
(% IRI 2h 11.33% ) 43 5 AR K LA, £ £ AR A AL
3t 16 i, H o 32 AR Bl 202 KOF VB AR
(%IRI N 26. 63% ) Fil it 4 {7 1 (% IRI Xy
12.13% ) ; L 100 ~ 149 mm {915 [ 05 £ 256
TRIFIAR (% IRI 2 74.95% ) 55 B TR Fp 2 2L
59 Fifr, FEAREKAN I IE LRI, Alima 4)j {4 ( % IRI
h029. 03% ), KK KRk (% IRI h
25.35% ) KIS SAR (% IRI 3 16. 74% ) %5
PRI SR K 150 ~ 199 mm ] 22 LIAR
B2 (% IRI f 34. 84%) . .25 (% IRl N
31.46% ) B2 (% IRI 5 27.18% ) R, 3
F PRSI 40 B, FEACRFPIE- L EIRIT M
(% IRI 3 27. 33% ) FIHHEL U (20. 36% ) 5 XL &
200 ~249 mm B} 35 DL 35 (% IRI N 77.95% )
R SRR RN S 3L 31 Fh, F BRI
L ENEIT (% IRI 3 66. 19% ) K-V (%
IRI 7 8.01% ) Fll [ MR it Alima 4h{4& (10.04% ) 5
MY KR 250 ~ 299 mm B 32 5 LA 2 (% IRI
5 69.66% ) FIHEHF (% IRI Fy 25.31% ) HE,
T BRI 3E 21 B, FRFRMPIERE L AR
JT40( % IRI } 53. 58% ) . K EEBEHR (% IRI N
25.31% ) A taglifa (% IRI J56.19% ) 55 KA
8( % IRI 3} 6.20% ) . Jp 30 (% IRI 3 4.19% )
FH AH 50 (% IRT R 3. 91% ) 1) 4y 14 55 i Tk
L7/

R R R S5 AN [F) SR B B A L 53
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Feeding habits of blue mackerel scad Decapterus maruadsi
Temminck et Schlegel in the East China Sea

JIANG Ri-jin'?, XU Han-xiang'* , JIN Hai-wei', ZHOU Yong-dong', HE Zhou-ting'
(1. Marine Fisheries Research Institute of Zhejiang Province ,Key Laboratory for Technology Research on
Sustainable Utilization of Marine Fishery Resources,Zhejiang Province ,Zhoushan 316100 ,China;

2. College of Marine Science and Technology ,Shanghai Ocean University ,Shanghai 201306, China)

Abstract; Blue mackerel scad, Decapterus maruadsi Temminck et Schlegel,is an important pelagic species
which is distributed in the coastal areas of China. In the present paper, a total of 444 specimens of blue
mackerel scad at fork length(FL) of 52 —276 mm were sampled from seasonal light-purse seine surveys in
the East China Sea from May 2008 to February 2009. By analyzing the stomach contents of Decapterus
maruadsi ,more information was provided on the East China Sea fish feeding ecology. The results showed
that more than 80 prey species were ingested by blue mackerel scad, while planktonic crustaceans and small-
scale marine fish constituted the dominant prey groups. Among the crustaceans, planktonic larvae,
euphausiacea and copepoda made an important contribution to the diet. At the species level, as indicated by
the percentage index of relative importance, Benthosema pterotum accounting for 40. 44% was the most
dominant prey, followed by the Squillidae alima larva accounting for 14. 24% , Euphausia pacifica
accounting for 11. 26% . The percentage of empty stomachs and mean stomach fullness index, which were
analyzed by applying the chi-square test and Kruskal-Wallis test, varied significantly among different seasons
and size classes. It indicated that the feeding intensity was the highest in spring and lower in winter.
Meanwhile , the feeding intensity was the highest in size classes of 50 —99 mm and 200 —299 mm while the
lowest in other size classes. The major diet composition was significantly different among different seasons
and size classes. The B. pterotum and Squillidae alima larva were the dominant prey in spring, whereas the
planktonic crustacean larvae in summer, B. pterotum and Euphausia pacifica in autumn, Oncaea venusta and
mysidacea in winter. Cluster analysis employing Bray-Curtis similarity index revealed there was an abrupt
change in diet composition at about 200 mm FL. The planktonic crustaceans were the dominant prey groups
of fish smaller than 200 mm FL , whereas small-size marine fish were the dominant prey for fish greater than
200 mm FL. It indicated that the percentage of nekton significantly increased with the increase of fish size.
Compared with the previous studies, the diet composition of D. maruadsi varied significantly ,the proportion
of B. pterotum decreased markedly. In addition, the average trophic level of D. maruadsi in the East China
Sea was 3.55,which was carnivorous fish feeding on plankton and necton.

Key words: Decapterus maruadsi; feeding habit; trophic level; the East China Sea
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