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Fig. 1 Variability in food items of S. oualaniensis of

different sizes in the Nansha Islands area

M. medium form, D. dwarf form, the same below
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Fig. 2 Relationship between the mean number of
otoliths and beaks in stomach contents and

mantle length of S. oualaniensis
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Fig. 3 Cluster analysis of food composition of

S. oualaniensis in the Nansha Islands area
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i, TORYRE 8°C YU N —19.63%0~—17.81%0, “F
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X E v R R R A S S AT, R
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T ok A R R T Al AR E TR R R IR S
FEHESL B AT T, VDR B T B 5 1 e AR
TURVHE P ME . HEASR R SR AE S, AR
A 25 [8] (TA) Pz O A= 3547 (SEAc) A fE &
M, HEMREZEYES RS B850
)8 TR AN AR B R, PORBE ) 8N (E M0 %
AYAEVE ] (NR), A 257 %8 (] (TA) F O A2
i (SEAc) R F e, Horh TA 55K M
s REE RO RE B R 2 M (CD). 8°CH
WR AL (CR) . ZSHRE 1R & (MNND)
DL KAl R V5 7 3R A A 3 i Y Bl (SDNND) &
B ER A EE k2, ES).
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Tab.1 Variation of 3"°N and 3"C with the mantle length of S. oualaniensis in the Nansha Islands area

Y[R (T BB AR EZE ) %0

Bzt Jii & /mm FeEmEU R range (mean+SD)
type mantle length number shC SEN
o 90 ~99 2 ~18.50 ~—18.31 (~18.40  0.14) 7.98 ~ 8.86 (8.42 £ 0.63)
medium form 100 ~ 109 16 ~19.61 ~—18.14 (—18.86 + 0.44) 7.28~9.32 (8.24 % 0.63)
110~ 119 16 ~19.60 ~—18.10 (~18.93 % 0.44) 7.73 ~ 10.13 (8.74 + 0.60)
120 ~ 129 19 ~19.42 ~—18.29 (~18.86 % 0.40) 7.43 ~ 9.88 (8.66 + 0.70)
130 ~ 139 11 ~19.33 ~—18.11 (-18.62 £ 0.31) 7.72 ~9.09 (8.43 £ 0.47)
140 ~ 150 15 ~19.51 ~—18.33 (—18.91 = 0.41) 8.10 ~ 9.80 (8.95 + 0.65)
>150 11 ~19.31 ~—18.36 (~18.86 % 0.36) 7.17 ~9.99 (8.84 + 0.85)
Ak total 90 ~19.61 ~—18.10 (—18.84 % 0.40) 7.17 ~ 10.13 (8.64 + 0.68)
AR <60 2 -19.42 ~—19.27 (-19.35 £ 0.11) 7.21 ~7.22(7.21£0.01)
dwarf form 60 ~ 69 7 ~19.23 ~—18.64 (—18.95 = 0.24) 7.09 ~ 8.20 (7.60 = 0.40)
70 ~79 18 ~19.56 ~—18.21 (~18.87 + 0.41) 6.79 ~ 10.12 (8.32 + 0.89)
80~ 89 19 ~19.43 ~—18.27 (~18.84 £ 0.34) 6.48 ~ 9.60 (8.15 + 0.82)
90 ~ 99 17 ~19.63 ~—17.81 (-18.72 + 0.54) 7.49 ~ 9.66 (8.38 £ 0.78)
100 ~ 109 5 ~18.52 ~—18.33 (~18.43 £ 0.09) 8.05 ~9.10 (8.55  0.45)
110~ 119 6 ~18.57 ~—18.06 (~18.41 % 0.19) 8.08 ~ 10.07 (9.22 + 0.68)
120 ~ 129 1 ~18.58 ~ —18.58 (~18.58 % 0.00) 9.46 ~ 9.46 (9.46 + 0.00)
Ak total 75 ~19.63 ~—17.81 (-18.78 + 0.42) 6.48 ~ 10.12 (8.30 + 0.84)
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"ML Mlomale e PR Mool 2.97, HEVEE FOU R 2.57~3.41, FHEF%

19 H2.95, MEVEE SR 2.54~3.37, FHE SR

I e = o Pk 3.02; WHIURERYE RPN 2.34~3.41, F

R Y FRG R 2.87, MEVEE FRHN N 2.34~3.41,

R '85 ISR GN 276, MEMEE FRHGEE N 2.56~3.39,
FIHEFRH N 2.98,

. . . 7 IYRT R, B b B R v R R

—18.95 ~18.85 ~18.75 ~18.65 T SHE P A R i 78 R R P O A 2 ) i) o 34

§5C/%o WIS IR TR AR 1 7 3R A X

B4 FEibEESEES M B B R B B I WA, HHA 3 RN E IR R R A
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Fig. 4 Stable isotope biplots of "°C and "N values of
S. oualaniensis of male and female of medium and dwarf

forms in the Nansha Islands area
R

MR 8N A THEE R VD 5 0 38 5 1 0k
RUBE B SR G B R 2.54~3.41, FEHE YN

T2

2.3
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PR EE IR R RNFAE Y S, (HEEAR SRR,

HUAREAR R F I 5% W K a3 (7 6).
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Tab.2 Trophic niche variables of S. oualaniensis in the Nansha Islands area

¥ FREE medium AR dwarf
parameter WM female MM male B total WM female MM male & total
CD 0.68 0.76 0.72 0.79 0.76 0.85
CR 1.30 1.51 1.51 1.82 1.38 1.82
NR 2.82 2.85 2.96 2.84 3.64 3.64
MNND 0.12 0.14 0.10 0.19 0.18 0.13
SDNND 0.09 0.08 0.06 0.13 0.15 0.09
SEAc 0.67 0.98 0.80 1.04 1.00 1.11
TA 2.27 2.82 3.20 3.49 3.27 4.16
7E: CD.FHEJBEOHEE; CR.SPCYER; NR.S"NJE[H; MNNDFHJRALLIEE L ; SDNND. BT AArEE; SEAcAMEMIAIE: TANE
AT TR

Notes: CD. distance to centroid; CR. §"°C range; NR. 5"°N range; MNND. nearest neighbor distance; SDNND. standard deviation of nearest neighbor

distance; SEAc. standard ellipse area; TA. total area

13 o HHIEE WM M-female
12 [a PP AEE  M-male
o 11 f}fv %ﬁg ﬂ#&% B-ferrlla]e
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S 8
7
6 L. : A : . .
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8"3C/%0
Es5s ETHREBERVENSEHEFIERE
Fig. 5 Trophic niches based on "N and 5"C values of

S. oualaniensis

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

—o— HFRIEEMEE  M-female
- o PREE-REE M-male
—X— A EE-MEE  D-female
< 34 —— WRBE-HEME D-male
5233 o g g oo
B2 ok e i R
fma 26
gl L
T R e - - - ==
S O N X NS = A& AN
A i l L ] = o~ e e e e
S O o o U L ! ! LA
TR %X o O o o o
8283 %
A4 2H /mm
mantle length
Ele MiLHRSHESHERRXRLR

Fig. 6 Comparison of trophic level of S. oualaniensis in

the Nansha Islands area
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WHl . MXHFR AR, 5Kk KR
80~100 mm) =2 LA KRR B2 | BhIF . w2,
Hrek, BRSPS HE, X sEk
A ) B AN R A KT b, IR R 130~
150 mm [ >R JL P AL 4% & 25 [60%~80% A XT
% i B} (Myctophidae)] A1/ #l [5] 28 ¥, Chen 5™
MR, MK KT 200 mm A9 25 1 0 32 4%
HeWE & 2, I KT 400 mm A R 2578 B
W R H Bk ) 50% LA L ASHEFSE RRE & R
B 1) VH A A R A N TR AR A A A 2
FE 4y PR A S DUTE i s W AN 2SO
FB R E AT kMM, ME
AMERMAERK, BERA, HKKTF 120 mm
TR IR K T 130 mm (9 vh B RS (A5 2 £
Bk R B N, B S B,
PR A M 7E B B b R B A R TR 50% LA
o e Sk R ORI A 28 B Oy Hp R TR fRl R
BEE Dk FEEE XS, HEZEXI N HEE
Az ) Bl S AEAS [ Y BB T o LR TR, iR
RUK/NZE S e R A &K .

B AR R R B L R AR AR Y
ML, fFam S LA RS, K&
BB IR A, Rt R 5, JF
KK R shik ATk sh ™. FZAF (Ommas-
trephidae) 3k R R E R WM B E L UWE A E,
BERE B EORET T ARIERM Y EE iR
TR, R T kB — Rl A A
SEmEE B IR RN, B B X S
/N (1 HE 5 28 Ry o ) A AR R A R ) 82 R
SRR, X — BB SR BT
WP R S A SRR AR, il R
ARV R Y B, 76 SRR EE 3R
HERY ., AR T, B RS S
X R AR W 0 e BB S IR A, R AE
W32 5 1 it UK AE P B B A AR AL S 2 — B

110 s B e N iR B R T SNE o/ E S
Zh, FEESWNEEMEAE - EMER,
OGRS R B, 7R B REVE PG LRI 3, BR AR
BRI B W B BRI, #E KO
AR, WK EEEREREY (&
BRI 50 %) FAFHEA", 78R Y AR,
1t 2% [ 75 M4 (Trichiurus sp.). 5 F} (Carangidae) Fll
fiff Bl (Clupeidae)]. 2T ff Ik UF 55 0 55 12 W 2
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BEXMNEP, fEE I, 5 LA E
Bl . HE L (Anoplogasteridae) il i £f1 £}
(Omosudidae) %5 125, DL} N %} (Onychoteu-
thidae) F1E%E & F} (Enoploteuthidae)ds 3k B 25N
B AR E S B S YRR A, MR
0 Y B 05 5 W DAAT G £ B 1 00 2 D R 4 L T
J& (Abralia) W)k 280 EEFEEX S . FEAF
o, MAEAEYFNEAT R, TR R R AR
RS . RS PV RE S,
FEBEXNZAHEE ., MAD Ik RKE,
1B Hy T G B PR A ) i RO R, &5
TR PE AL o 28 A0 E R B AFAE — I B, {H Y
BEMEAEYEANRE, 2ot 5 a H AR
FAE AT . AN, HISCE &5 Hr A I
1) B85 1 > M AR 0 38 i e AR el s, R AR
NSRBI VAR 25 7, T VDI 5 1
38 55 S A L B RE A A B N, AR
BHE R A AR 2 5 AR B B AN ]

32 BMARNRFIESEFRESM

T % IR 28 87C B 76 G 2B 7 3 (W) A7 7 22
S, TEARREFRBZEAZLA K, o] HIK 4G
AREY IR, T8N B 2 A BE i 1Y
TE By 4l v A0 T AR B W rh B AR
TITE A B AR 2+ 0 40T, SRR AE 8°C
(B A58 93 A 30 FEL ) B9 22 BE R R BB RE Y 85N
(EUR I3 AT FOR TR g, VS FRES TR,
Jr Ak B 55 SR R RS B R AL . A S B
F A0 T PR | A0 A B A v 22 DL P B B
FRBS AR ZE AR, UG o BB R (R 2R A 19 8 5RO
ARTEBEAVE IR Z R SRR AL, A 45 2
BERAR—H R, SEWA T, RRE .,
HERER Z 08 FR AR SN S LW, UH
FEURIA] & W)k IR, A 7E B W A SR 58
R F o ERORRE R 2 I T R IE bR
VAV [EE] Th AR(E 4) LE b OB O, ROV P o 4
A IR A S L SE MR R T B, HG R Y T
P HA 3 AN REAARLE , A oA 199 T A R
Prffo FRULHEDN, e BB,
TR R AR Y T 4 BE T A A Al S A Y
AR, SEOUE FRE R A T A R

33 ERARXAR

Bkt i e LS 5 amMn
TG Irvk, REfs B S WAl £ 2 1) TEDRLZE I
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{H T HAR AR R K, AN BE S WAl £ 3 7E 4l
RO, HRERM NG RA M, me
A8 FH A B R 2 )L AN RE 1% S il 2 3
K — B [ NS O ARk, 80T DLE
SRR T DTN A W E B W D R SR R Y

HEAENRE IS WA s e 1LE
Wi, BEEERMAR, SUNEAEMEHE RN
AW, EIRYOHE N RN, Parry! {9 W 5
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BRI, AWEIE b B 35 ORI R 31
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2 H AR L R K, R A iRy K
AN RA i E SO 1) — A RAFR AR, 55
WA (R AR E R R A R B, IR AL R A
2 DU/MABIA R &, OB Y A 2 2 v
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Feeding habit and trophic niche of purpleback flying squid (Sthenoteuthis
oualaniensis) in the Nansha Islands area, South China Sea

XIE Jiayi ", ZHANG Lizi', WU Wenxiu', ZHOU Beihe', CHEN Qiujie ',
ZHAO Chunxu ®, HE Xiongbo', XUJun’, YAN Yunrong "**

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China;
2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China;
3. University of Chinese Academy of Sciences, Beijing 100049, China;
4. Marine Resources Big Data Center of South China Sea, Southern Marine Science and
Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang 524013, China,
5. Guangdong Provincial Engineering and Technology Research Center of Far Sea Fisheries Management and
Fishing of South China Sea, Zhanjiang 524088, China)

Abstract: The purpleback flying squid (Sthenoteuthis oualaniensis), which is one of the main fishing objects for
light attracting falling-net fishing vessels, has abundant resources in the South China Sea. In this study, samples of
medium-form and dwarf-form of S. oualaniensis were collected in the Nansha Islands area. Traditional stomach
contents analysis and carbon and nitrogen stable isotope analysis were used to study feeding habit, trophic level,
trophic niche and their relationship with feeding organisms. Consequently, S. oualaniensis mainly fed on fish,
cephalopods and crustaceans, and the food composition was different at different growth stages. The medium-form
smaller than 90 mm ML and the dwarf-form smaller than 100 mm ML fed on zooplankton and small fish. The
medium-form ranging 90-129 mm ML and the dwarf-form ranging 100-119 mm ML fed mainly on crustaceans,
cephalopods and fish. The food intake was mostly by fish and cephalopods for the medium-form larger than 130
mm ML and the dwarf-form larger than 120 mm ML. Besides, the §"°C value of the medium-form ranged from
~19.61%o to —18.10%0 and the §"N value ranged from 7.17%o to 10.13%o. The §"C value of the dwarf-
form ranged from —19.63%o to —17.81%o and the 8N value ranged from 6.48%o to 10.12%o. Analysis
showed that there was an overlap of trophic niches between the medium-form and the dwarf-form,
which indicated that the squids had competition for food resources. The trophic niche of dwarf-form
was larger than medium-form, and there was lower overlap between the dwarf- male group and the other
three groups. In addition, the mean trophic level was 2.97 and ranged from 2.54 to 3.41 for the medium-
form, and the mean trophic level was 2.87 and ranged from 2.34 to 3.41 for the dwarf-form. The trophic
level of the dwarf-male group was relatively low and quite different compared with other groups, which
may be closely related to body size.
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