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Fig. 1 Location of the Gougqi Island and sampling station
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Tab.1 Stable isotopic signatures, C . N ratios and length data for S. marmoratus in different seasons

Z4i season 0"C/%o 0"N/%o C/N 4 K/mm TL KHEURE n
2 autumn —15.3+0.4" 8.4+0.6° 3.3+0.1° 138.57+24.76° 7
X2 winter ~15.240.5° 8.340.6° 3.0£0.4° 118.86+28.91° 7
#Z  spring ~15.9+1.2° 7.542.1° 3.340.1° 110.92+55 86" 13
HZ  summer —15.3+0.1° 6.940.5° 3.5+0.1° 92.33+2.50° 3
ANOVA F=1325 F=1229 F=4.908 F=1.048

P=0.287 P=0.319 P=0.008 P=0.388

i RPAETRFORE R

Notes: different letters indicate significant difference
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Tab.2 Stable isotopic signatures, C : N ratios and length data for S. marmoratus in different size classes

(mean+SD)
2K /mm  size classes 3"C/%o 5""N/%o KEHURE n

0~19 ~18.2+0.0° 4.9+0.1° 2

20~79 —16.1£1.1° 6.7+1.5° 2

80~109 —15.40.8™ 7.3+2.7% 4

110~139 —15.3+0.4™ 8.3+0. 6™ 10

140~169 —15.1+0.4° 8.8+0.4" 6

170~199 —15.6+0.7™ 9.1+1.1° 3

ANOVA F=10.554, P=0.000 F=4.655, P=0.005

Bl o NIE R K, H}9.1%0.

B EFTESITER, 0~19 mmAYH#E & fifl 5
HAh KA CEA 2 7 3% 20~139 mmi
Bl 2 B o CHZEF AR E, 5140~169 mmf
OPCIHZE S B35 80~199 mmi & fifh = [] it 6 C Il
ZRARIE . 18 E Y6 N A Bl 4 KR L
TH ., 0~139 mmiYs NEZE R A B3, 80~
199 mm[# 6 N{E 25 5 A 8 3

HRYEF- 16 CFIONIA M R B85 R, A
M 2K h3d, Hho~19 mmby—4,
20~79F180~109 mmA—4 , HApA2K4110~199
mmy—2H (&12), ANOSIMZ3H134H 22 [a] () 2% S 4%
W (P<0.01, R=1),

2.3 BiEI#E

16 B fifi (Seb) A 8 CIELAR N T 1H B 2 B 6 CIE.
AH X & S B4 EF (Gam) . #F2E(Shr), 2% (Cra)fl
125 (Fis)— Ml ; # & fify (9 0 NAE K F 22 FF 1
(Cap). #URFIVEWE S (Zoo), HaZds | HRAHI

80~109
20~79
10~139
4|_E 170~199 5,
140~169 ié
0~19 “E
92 94 96 98 100

Bray Curtis AH{APE 53k
Bray Curtis similarity index
2 BEMAEEKAR. RRERMEKFERLEE
Fig. 2 Hierarchical clustering of stable nitrogen and

stable carbon results for S. marmoratus

classification by total length
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Tab.3 Relative contribution of different food groups to S. marmoratus (IsoSource model based on 6°C and 6"°N)

ANFEEPIREIIFXS TTHRZE/%  relative contribution percentage

YFf species

FIEEY Zoo HlF Gam  FFFH Cap WP Shr B Cra K Fis
_— 5
WE PJE  mean 18.6 16.5 22.3 14.4 12.8 15.4
S. marmoratus J6F  range 0~38 0~78 0~68 0~68 0~58 0~70

B . RARE [ 2R A0 2= 4 28 A 2 ol B ) A Y
TN ARG, AR R B, W E
fOCEMINEF T 2R AA R, FEEN
R R AR AL R = AR A B E Y,
HT T B A A2 [R] 57 28 A6 AN [R] 35 5% 2 A W 1) 4 1
RO AR BN, I T 0 CIE AL 5 HAH R —
B, AR,

L) I v — S 5 SR Y £ 2 2 X T i
JEAG ST A HORHE YA A R L 3R, Vizzini
S5 OO A i B TR AR E R R I Tt
WA, —BEHT, JFRKEh MY H
WA KK L, B IR A R DL — P R
N FEECN, TEMAC BT R, A Bl g3 R R
el LA By 2 FF U 0 28 TR B8 2 S5 IR A 2R )
AARRREREE, HEYOREIEEZ.

— SBT3 WAL 58 )5 v 28 5 T A R W A AR
1E 5 45 5 5 Fa0E R A7 3R HOR 19 43 B 45 R AR
— B, N A TR AR . H AR
(Trachurus japonicus)55THRHE PR /N 0 | 26
i (Chelidonichthys kumu) 5 FhE B vTER,
HRRERM R RS H EYW SR E S
AR B 2M 7 A e E il ) e S 1k, K
WE T Rrh g ir . R A IR &
SN A8 2 (1 AR N T AR AR B0 43 A il S 5.03
92.00, 0.71, 1.16F10.87, & [Al 4 % F A R
2 AT W04 & il i) B IR BT O 22.3%, I IR Tk
T H &Y T B 92% Y R TTRR(E, T A R
Xof 4 E il 1) 5T R L 2 TR G B S W o b
PSSR o 3l X R DTk b A ] A D A AT fE
Je 58 5 W) o3 05 VR R W 2 4 B I I
PRI, ZF R A Ee—8 A ng R A R
H R EAURE, e A Y 4 Bl R AR
e, T A B e ) A2 E [R) 07 3R 2H SR B ) S
WA T RIZE S 6E B,

T LA E S W o O vk R B S
FEBE R R MR EIR S Y,

R TRWE S . AWEIE 0N FH e [ 4
AR R B il 11 6 CAE B 5 3 A RE A o CE A
XPELR ) — M), X RWEZFF R AR, B
R AN R G CIEB R R SR R T &
BRI, MR, AR5 E TSNS 48 & fif
BRE3A8E H EW a4 R n3.358 i,
PR b4 2 IS A S Bk

32 BEHBARSIMHEE

R I HERE ST M A F B B AR 1k
ek B, e A 2 it mT LR R )
SR EEAS o 48 B il (Y 07 C{E Ao "NTE 7E A
7] 25 15 22 [7] 2 S4B 1 5 (P>0.05), BEBAAR Al 2R
2R A 2 R K, XA e K
GRS AW B B VA & A i = R L= 7 o V[
7R H 6V CH AN S ONE Bl 4> K i AR b R A G
(P<0.01), KRR KE P Bots & fil 1) £ 22 57
ETE N

AW, AR 4K 418 B il i & ok TR
FAAEZE S, 18 B B AR B (0~19 mm)iY 6 CIEEL
AN, SRS PCE R, FEB TR
Y4, L (>19 mm) 0 CIE N—15%0, 5 #1F
RO CE I, EEHE A CM KM i 2
e UREESAE SN I 2 4 K A0 1 i i 3
K, HH UL ER A A Bl v e &) £ Y v i 3D
Y A S R AR h i . E LA
T H S B, RFEMK A E
WA BAFAEZES, MARKAR M, Ewda s h
viig A S LB L, A R S L R, A
HET /N T 109 mm 48 & i 5 22 FF ol EuF
&, KT 109 mmiy 48 & fily 3 228 2 48 & filh
i | BELRAE | IR B bR B IR IR AR AR
(R A o 48 B i A5 VK Sh i i B M A K
R REA Z WA, T RS IR B
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Feeding habits of Sebastiscus marmoratus in the Gouqi
Island based on stable istope analysis

XUE Bin "%, JIANG Rijin ¥, WANGKai’, LIANGJun', XUKaida', LI Zhenhua'
(1. Scientific Observing and Experimental Station of Fishery Resources for Key Fishery Grounds, Ministry of Agriculture,

Zhejiang Province Key Laboratory for Technology Research on Sustainable Utilization of Marine Fishery Resources,
Marine Fisheries Research Institute of Zhejiang Province, Zhoushan 316021, China;
2. State Key Laboratory of Biogeology and Environmental Geology, School of Earth Sciences,
China University of Geosciences, Wuhan 430074, China;
3. College of Marine Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Sebastiscus marmoratus was the main economic fish in Gouqi Island offshore waters of north-east
Zhoushan Islands, which played an important part in local fishery. This research used carbon and nitrogen stable
isotope technology to analyze the feeding habit of S. marmoratus in different seasons and developmental stages
and evaluated the nutrition contribution from food organism such as zooplankton, amphipoda, shrimp, crabs and
small fishes. It showed that in the four seasons of Gougqi Island offshore waters, the 6"°C value of S. marmoratus
was between —18.2%o and —14.7%o, of which the average value was —15.6%o; the 6"°N value was between 3.3%o and
9.9%o, of which the average value was 7.9%o. One-Way ANOVA showed that the 6"°C value and that of 6°N were
insignificantly different between seasons. This indicated only a slight difference in the feeding habit between
different seasons. A linear-regression analysis was carried out, which analyzed the whole body length and the
carbon and nitrogen stable isotope ratios and showed the §"°C and §'"°N values changed with the body length
significantly, which indicated the differences of the feeding habits of different developmental stages were very
significant. Cluster analysis divided S. marmoratus with different body length into three groups: one group with
the length of 0 to 19 mm, another group 20 to 79 mm and 80 to 109 mm and the third one 110 to 199 mm.
ANOSIM analysis showed the differences between the three groups were quite significant. The 6" °C value of S.
marmoratus was close to that of the food organism such as shrimp, crabs and small fishes. When analyzing the
nutrition contribution of food organism with IsoSource Software, the research found Caprellidae’s average
nutrition contribution to S. marmoratus was the greatest, i.e. 22.3%, and that of the fishes, shrimp and crabs was all
above 12%. Based on the 6N value of S. marmoratus of Gougqi Island offshore waters, the average trophic level
was 3.18, indicating that the S. marmoratus was of low-level carnivores feeding on Caprellidae. The research
found that S. marmoratus was benthos feeders rather than zooplankton feeders and Caprellidae, fish, shrimp and

crabs etc. were the main food source.
Key words: Sebastiscus marmoratus; stable isotope; feeding habits; trophic level
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