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Fig. 1 Sampling stations of fishery resources survey in the southern coastal waters of Zhejiang
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Tab. 1

Sample size and body length range of Pennahia argentata and Atrobucca nibe in

the southern coastal waters of Zhejiang

i R % =B/ PRAKIE Fl/mm A /mm

species sample number empty stomach number body length range mean body length
H Ut Pennahia argentata 287 100 50-196 97.28+28.86
Bt Atrobucca nibe 204 66 84-149 110.80+12.19
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Tab. 2 Diet composition of Pennahia argentata and Atrobucca nibe in the southern coastal waters of Zhejiang
%
MUk Pennahia argentata M4kt Atrobucca nibe
THRLRIZE prey item
N% W% F% IRI1% N% W% F% IRI1%
12 Pisces 7.73 24.55 32.09 18.41 28.06 41.62 52.17 66.38
L BIKAT i Benthosema pterotum 4.66 1546 1979 1640 2278 2841  42.75 65.25
# [CR6% Bregmaceros macclellandii 0.95 7.23 4.81 1.62 1.11 6.79 2.90 0.68
I 4 Eupleurogrammus muticus 0.11 0.55 0.53 0.01 0.56 0.70 1.45 0.05
/NEE AL Pseudosciaena polyactis 0.11 0.12 0.53 + 0.28 0.07 0.72 +
F M G0 Johnius dussumieri 0.11 0.01 0.53 + 0.28 0.15 0.72 +
M 46k 411 J& Johnius sp. 0.11 0.01 0.53 + - - - -
KGR Acropoma japonicum 0.11 0.54 0.53 0.01 - - - -
A FEfih Minous monodactylus 0.32 0.33 1.07 0.03 - - - -
BN Lepidotrigla alata 0.11 0.18 0.53 + - - - -
i 4 Pennahia argentata - - - - 0.28 + 0.72 +
N 22K R YRR 1 Amblychaeturichthys hexanema - - - - 0.56 4.66 1.45 0.23
H A6 Engraulis japonicus - - - - 0.28 0.75 0.72 0.02
HJE Cynoglossus sp. - - - - 1.39 0.08 2.17 0.10
A F[HEIA 2 unidentified Pisces 1.17 0.12 5.88 0.31 0.56 0.02 1.45 0.02
¥R Decapoda 11.02 39.05 35.83 14.71 27.78 46.14 54.35 25.29
H AU Alpheus japonicus 0.85 11.41 3.74 1.89 6.94 26.34 15.94 15.82
e BIELIF A. distinguendus 0.21 0.45 1.07 0.03 1.11 11.02 2.90 1.05
SN Alpheus sp. 0.74 1.22 3.74 0.30 3.06 2.55 7.97 1.33
H1[E B UF Acetes chinensis 5.61 9.15 14.97 9.11 5.83 1.14 10.87 2.26
HRUFLLUF Plesionika izumiae 127 13.17 4.28 2.55 6.39 419  13.04 4.11
MEEUF Leptochela gracilis 0.53 2.00 2.67 0.28 1.11 0.64 2.90 0.15
BIRK AR Palaemon gravieri 0.11 0.02 0.53 + 0.83 0.22 2.17 0.07
B UF Exopalaemon carinicauda 0.21 1.45 0.53 0.04 - - - -
AT HEAAFZ unidentified Decapoda 1.48 0.17 7.49 0.51 2.50 0.03 6.52 0.49
1 /£ 2% Stomatopoda 1.80 19.06 5.35 3.05 1.94 5.48 4.35 0.96
¥R % Oratosquilla oratoria 1.69 13.01 4.81 2.92 1.94 5.48 4.35 0.96
S FBILUFES Anchisquilla fasciata 0.11 6.05 0.53 0.14 - - - -
% £ 2E Amphipoda 1.69 0.17 6.42 0.15 3.89 0.16 7.97 0.50
FJUFIE H Gammaridea 0.74 0.06 2.14 0.07 2.78 0.12 5.07 0.44
AR #4 U & Ampelisca sp. 0.11 0.05 0.53 + - - - -
IR R Gammaropsis sp. - - - - 0.83 0.02 2.17 0.06
/NS Hyperietta sp. - - - - 0.28 0.02 0.72 +
R JE Oxycephalus sp. 0.11 0.03 0.53 + - - - -
387 H Hyperiidea 0.11 + 0.53 + - - - -
AT HEIA R /£ 2 unidentified Amphipoda 0.64 0.02 2.67 0.07 - - - -
BEHFZE Mysida 3.39 1.32 12.83 1.27 8.61 1.30 12.32 1.34
55 AR BIBE YR Hyperacanthomysis brevirostris 1.80 1.07 6.95 0.82 4.72 0.84 5.80 0.96
KBRS H. longirostris - - - - 1.11 0.30 1.45 0.06
INCLRRUR Erythrops minuta - - - - 0.56 0.01 0.72 0.01
AT HEABEERZE unidentified Mysida 1.59 0.25 5.88 0.45 2.22 0.16 4.35 0.31

(f¥%¢ to be continued)
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(8% 2 Tab. 2 continued)

MUl flL Pennahia argentata

HAk{ Atrobucca nibe

THRFIZE prey items

N% W% F% IR1% N% W% F% IRI%
WEHF2 Euphausiacea 0.21 + 0.53 + 8.89 1.69 7.97 2.51
& Crabs 0.95 3.42 4.28 0.14 3.33 2.73 7.97 0.59
IR & Porcellana sp. 0.32 0.29 1.60 0.04 1.94 1.15 5.07 0.47
B Raphidopus ciliatus 0.11 1.91 0.53 0.04 0.28 0.23 0.72 0.01
A48 Charybdis truncate 0.21 0.32 1.07 0.02 0.56 1.34 1.45 0.08
£ F4R T Portunus gracilimanus 0.11 0.71 0.53 0.02 - - - -
AT HEN S unidentified Crabs 0.21 0.18 0.53 + 0.56 0.02 1.45 0.02
3k /£ 2% Cephalopoda 3.50 5.80 15.51 5.83 1.11 + 2.90 0.10
WG E- 0, Sepiola birostrata 0.11 0.08 0.53 + - - - -
AT FEA Sk JE 2 unidentified Cephalopoda 3.39 5.72 15.51 5.82 - - - -
B2 Copepoda 65.57 3.67 2460 5399  10.00 0.07 1522 1.59
YK & Calanus sp. 62.71 3.19 19.79  53.73 3.33 0.03 8.70 0.87
$i/K % J& Temora sp. 0.21 + 0.53 + 0.28 + 0.72 +
JBEWE K %5 J8 Aetideus sp. 0.11 + 0.53 + - - - -
2i4E /K F B Acartia sp. - - - - 1.39 0.01 2.90 0.12
7K Z B Oncaea sp. 1.17 + 1.60 0.08 2.78 + 3.62 0.30
AT HEIAAE 2 2K unidentified Copepoda 1.06 0.11 3.74 0.18 2.22 0.02 435 0.29
4 1L % Tsopoda 0.32 0.35 1.60 0.04 2.78 0.68 3.62 0.37
rJEZ4 Ostracoda 0.53 0.01 2.67 0.06 1.11 + 2.90 0.05
R E Cypridina acuminata 0.53 0.01 2.67 0.06 0.56 + 1.45 0.02
% V B} Cypridininae - - - - 0.56 + 1.45 0.02
& /£ 2 Gastropoda 0.21 + 1.07 + 0.28 + 0.72 +
g B 2& Ophiuroidea 0.21 1.00 1.07 0.05 0.28 + 0.72 +
MefE2E Lamellibranchia 0.11 0.14 0.53 + - - — -
% 2K Polychaeta 0.11 0.08 0.53 + - - - -
AN PEAE R unidentified prey 2.97 1.73 11.76 227 1.94 0.11 5.07 0.31

T 3R I ER & LU/ T 0.01%, —Rm A 3.

Note: + indicates that it has occurred and the percentage was lower than 0.01%, — indicates that it has not occurred.
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Fig. 2 Percentage of empty stomachs and mean
stomach fullness index of Pennahia argentata in each
size class in the southern coastal waters of Zhejiang
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Fig. 3 Percentage of empty stomachs and mean

stomach fullness index of Atrobucca nibe in each size
class in the southern coastal waters of Zhejiang
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Fig. 4 The percentage number for prey groups of
Pennahia argentata in each size class in the southern
coastal waters of Zhejiang
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Fig. 5 Cluster analysis of Pennahia argentata diet

composition in each size class in the southern
coastal waters of Zhejiang
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Fig. 6 The percentage number for prey groups of
Atrobucca nibe in each size class in the southern coastal
waters of Zhejiang
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Fig. 7 Cluster analysis of Atrobucca nibe diet composition
in each size class in the southern coastal waters of Zhejiang
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100 mm K41 1R B 2R 400 =1(0.85), FLk
R K A S R 120~129 mm (R K4
(0.84)L) J 5 B A4k f1 140~149 mm 1A £H(0.82).
TE 48 MEAKAHANA A, A INABMESRFREK
F 0.6, HAKRKAHAHAEN 18.8%; 23 T4 AME
BZRBUNT 03, HEIRKHE A 47.9%,

3 i

31 BfERE

AtFiE L E Y, BT LR R
Vi 11 2y £ R G B S . R AR B
FRECE 57 L (IR1%) N FE An i iR AN [ R A= 4 o 22
P, 25 5RO WV g BT I 1 4 A R B DAk
X RERMIRIE R 2 sh Y, eI RIR,
T P8 4 00 32 ZEPEORL R I o f 2R AR, oL &
JEEAT F A AR SRR S o X He 1 g s AR 5 9
Bh, B W SR T R AR O
SR P TR, ISP E &Y
A HT TR A R S AT T T,

x3 MMIEMEEAWHENMERY S ZEIKABER Pianka (HRESERZH
Tab.3 The diet overlap coefficient between Pennahia argentata and Atrobucca nibe in each size
classes in the southern coastal waters of Zhejiang

M fafRk K41 size class of Pennahia argentata

100-119 (37) 120-139 (51) 140159 (14) 160-179 (3) 180199 (5)

Y RN
size class of Atrobucca nibe <60 (4) 60-79 (103)  80-99 (70)
<100 (35) 0.32 0.25 0.29
100-109 (69) 0.35 0.14 0.17
110-119 (52) 0.28 0.09 0.12
120-129 (32) 0.40 0.19 0.25
130-139 (8) 0.06 0.02 0.03
140-149 (8) 0.11 0.02 0.06

0.38 0.85 0.71 0.04 0.47
0.46 0.80 0.63 0.02 0.36
0.46 0.72 0.60 0.00 0.46
0.47 0.84 0.69 0.15 0.49
0.16 0.25 0.40 0.00 0.50
0.45 0.82 0.77 0.00 0.44

T 55 A R AR S B

Note: The sample size in each size class was given in the bracket.
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Abstract: The feeding ecology of fish is an important part of the study of the marine ecosystem. Through
predation, fish not only satisfy their own growth and development but also promote energy flow in the ecosystem.
Studies on the feeding habits and trophic interactions of fish can provide a scientific basis for ecosystem-based
fishery management. Pennahia argentata and Atrobucca nibe are two common economic fish species in China and
belong to the Sciaenidae family. Many studies have been done on these two species, except for the feeding
relationship between them. To analyze the feeding habits and trophic interactions between these two species,
biological samples for both species were collected based on bottom trawl surveys conducted in the southern
coastal waters of Zhejiang in August and November 2020 and January 2021. A total of 287 stomach samples of P.
argentata and 204 stomach samples of 4. nibe were collected to perform stomach content analyses. The percentage
index of relative importance (IRI%) was used to measure the importance of each prey item. Cluster analysis was
used to evaluate the ontogenetic variation in their feeding habits. To facilitate the analysis of the relationship
between feeding habits and size classes, the samples of P. argentata were divided into eight size classes, and
samples of 4. nibe were divided into six size classes. The overlap coefficient of diet was used to estimate the
overlap of food composition between these two species. The results indicated that the prey items of P. argentata
included 48 species, among which, Copepoda was the main prey category and Calanus sp. (IR1%=53.73%) was
the dominant prey species. A. nibe fed on 43 species, mainly fish and shrimp, with Benthosema pterotum (IR1%=
65.25%) being the dominant prey species. By feeding on different proportions of prey, these two species ease the
feeding competition by having different main prey categories. Furthermore, obvious ontogenetic variations in the
feeding habits were observed for both species. With the increase of predator body length, the main prey items
switched from small-sized items to large-sized items, and their feeding intensity changed correspondingly. The
feeding intensity of P. argentata gradually decreased with body length, while the feeding intensity of A. nibe
decreased at first and then increased with body length. Trophic niche breadth indicated the place of a predator in
the ecosystem in relation to its prey. The trophic niche breadth of 4. nibe (3.06) was much wider than that of P.
argentata (1.82), indicating that A. nibe had a better ability and range of utilizing food resources. The overall
feeding overlap value between these two species was 0.22, whereas high overlap values occurred in certain body
length group combinations. For example, majority of the feeding overlap values between all body length groups of
A. nibe and of P. argentata groups with body length in range of 120-159 mm were higher than 0.6, indicating
significant feeding overlap. This phenomenon revealed the possibility of feeding competition between P. argentata
and A4. nibe in the southern coastal waters of Zhejiang. The findings of this study enhanced our understanding of
the trophic interaction between P. argentata and A. nibe and provided basic data for ecosystem-based fishery
management in the southern coastal waters of Zhejiang.
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