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Fig.1 Distribution of basic fishery resource data
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Tab.1 Basic data source for the fishery resource in the Zhoushan archipelago waters
A (1] X4k PREVIEN Ak AR
survey time survey area sampling method number of sites data sources
2016—2017 UBeY 7 I T A IX 3 JEAEM 19 [12]
Shengsi Ma’an Archipelago and its eastern waters
2015—2016 FHLIFE S Zhoushan Islands JEHE 18 [13]
2009 JF1LAEERHEEIR  northern waters of Zhoushan . T 24 [14]
2018 N 7RIS eastern waters of Zhoushan JEEHE R 16 [15]
2006—2007 FRILE B K At Zhoushan Islands and offshore waters HiHF 37 [16]
2021—2022 Mt B0 DUFREEAESE  mussel farming habitat in Gougi Island PR 18 [17]
2018 BRI 545 5 Shengsi Ma’an Archipelago &M 12 [18]
2016—2017 UGN B B4 restricted area of Shengsi County HERL I, TR 33 [19]
EEN= WO H bR R IR L A
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Fig. 2 The hierarchical model of target species screening for marine ranching
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Tab.2 The standard for assigning values to an index
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Tab.3 Scale and definition explanation of

pairwise comparison method

b fay & S

scale definition
1 PSESESTESE iEE S
3 ESEIEAPSE vz
5 ESENIEAPSE g i
7 Y ESTEArSE Va2
9 DA 3 L ] 4 0 T 2

2, 4, 6, 8, BSENASISE i E - ez d - Ph b
_EIRTEANAA 445 2 2 [H]
B30, 172, 173, SR ECEAE BB R a;; 1 H R E

PR CR=0.1 B, FIWTHERF—3MER2E; CR<
0.1 i, IR PR A —3, ULBH L RAT /s
P ETA S

I 5 R PR B AR R T R G VTN i
JERBLR 15 N EAR R BEATHT 4, TR H R
Flr Wil 7.0SW< 10 & NGBS O B R Fh,
TOSW < 7.0 % NHEFEBUATELE Bnfh . TELR 5T
e, BEARFREYFRRIE . RSN ERELK
FPEEE Y S AE, YU A Fishbase 038 & (http:/
www.fishbase.se/); & THEVE LA . A= 7% SRRAE
GEURA LA RSO AE T R B, WS E TR
VR DX B YA DG I SCHRBERHS ), AN

15
W= Z W;si ©)
i=1

Kb, woOI AARREIME, W, 25 i MR
HAH, S, HARRIESR i MMEFRIR{ETT 70

oy 20 A AZ L F AR R SR, IR0

Bhn (BFEROARL G C9) P44 43 A AR SE A

FIXZR (10 73) . HOLSER A X4 (8 70) AMRAL

FEBAAXTR (6 53), FHUURMMATT o ALUT 3 Ff

JERARA . R F AR, B HIAS AR B S B
5 B9 BARFR, AL 2 A BA T2 A8 L 5
KA B ARBR, RV I pE TR A2 2 UL B
23 NS R 7 P K IS e 0 i T I
Rt e T a2 L SEER (14 F AR

L4 H
2 iR

21 RREREFNEN—HMRIEESR

HT 8MABML RT3, 3 7THEN)Z
(B) XF HARJZE (A) W HI Wi B GR 4), TTHRZ (©)
XFUENZ (B) 19 5 A HIWAE B (2 5); 26 5 N
U5 W L R AR, % 5 N2
TUARTST- X5 5 B4 79 79 2 R s B A

IR 6 A A W SO R 5 25 R i
A(0.098 1), B1(0.043 3), B2(0.0924). B3(0.0380).
B4(0.010 8) 1 B5(0.036 0), H—# k% CR (A
BI/NF 0.1, L& AT Mg Rl 5

P ) OB R O 3 o A TR R AR A (3 6)5
TENZACEAEHEF R S R G0 B1(0.406)”

=4 ENE B) MBHRE (A) I BT EERF

Tab.4 Judgment matrix of rule layer to target layer

A Bl B2 B3 B4 BS

Bl 1.000 0 22577 43057 2.763 5 54914
B2 0.4429 1.000 0 3.633 4 28794 4.3057
B3 0.2323 02752 1.000 0 2.5678 37895
B4 0.3619 0.347 3 0.389 4 1.000 0 4.404 9
B5 0.1821 02323 0.263 9 0.2270 1.000 0

W AR S P B e T 3375 1 22 3¢ LB IR AR (19 ) LA 5 807
Hfh.
Notes: The numbers in the Tab. 4 and Tab. 5 represent the geometric

mean of the scale values by pairwise comparison of elements in Tab. 3.

RS EIRE (O XENE (B) BTN AN BIFI EizERE

Tab.5 Judgment matrix of index layer to rule layer

Bl Cl C2 C3 B2 C4 Cs C6 B3 C7 C8 C9
C1 1.000 0 1.968 0 2.8794 C4 1.000 0 4.176 7 2.8794 Cc7 1.000 0 34538 43057
C2 0.508 1 1.000 0 2.760 8 Cs 0.2394 1.000 0 1.7321 C8 0.2895 1.000 0 22577
C3 0.347 3 0.362 2 1.000 0 C6 0.347 3 0.577 4 1.000 0 C9 02323 0.4429 1.000 0
B4 C10 Cl1 Cl12 BS C13 Cl4 C15

C10 1.000 0 1.715 5 28173 C13 1.000 0 4.6835 2773 4

Cl1 0.5829 1.000 0 22577 Cl4 02135 1.000 0 1.0557

C12 03549 0.4429 1.000 0 C15 0.360 6 0.947 2 1.000 0
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Tab. 6 Target species selection weight value for

rule layer and index layer

AN A FRbRZ AR

rule layer weight value index layer weight value
B1 (0.406) C1(0.211)

C2(0.134)
C3(0.060)
B2 (0.271) C4(0.168)
C5(0.057)
C6(0.045)
B3 (0.149) C7(0.096)
C8(0.034)
€9(0.019)
B4 (0.125) C10(0.063)
C11(0.041)
C12(0.020)
B5 (0.049) C13(0.031)
C14(0.008)
C15(0.009)
VE: 3R AU R ARE R AN S F W R BT TR 1 & ZEE E 4 B
& Hd, BRERESRNL, SN EERBE A N RE
BERREZ.

Notes: The values in the table represent the percentage weights of each

element calculated from the judgment matrices in Tab. 4 and Tab. 5;
among them, the sum of the weights of the rule layer is 1, and the weight
of each rule layer element is the sum of the weights of the corresponding

index layer elements.

“Fi RE 2 BE A W B2(0.271), ¥t I R T Y8 50
B3(0.149)”, “Z: ¥ DK L B4(0.125) " Fl“ft 235
IFIHE S BS(0.049)", 4K BRI AU (EHEIT AT 5 4 fE
VTR IE CLO.211)7, A 1 S AR AIE C4(0.168)"
“HE A FERE C2(0.134), <RI FFHJE B €7(0.096)”
A< A C10(0.063)”
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Tab.7 Core target species of marine ranching in northern Zhoushan archipelago waters

B # P (G5
type family species score
BN 8L Muraenesocidae KifEtE  Muraenesox cinereus 9.12
fish FEE SR} Congridae SEREEEE  Conger myriaster 8.57
fit#l  Engraulidae it Engraulis japonicus 8.24

Rkt fl  Synodontidae J3kfa Harpadon nehereus 8.53

fig#F}  Lophiidae EHE  Lophius litulon 7.72

fifiFl  Mugilidae fi§  Mugil cephalus 8.71

fifi}  Scorpaenidae WE il Sebastiscus marmoratus 9.46

Nekfufl  Hexagrammidae Kil/NEeft Hexagrammos otakii 9.04

PESkNERH Agrammus agrammus 8.62

1ef%}  Lateolabracidae HEAESY  Lateolabrax maculatus 9.10

i}  Sparidae ISR Acanthopagrus schlegelii 7.79

B Pagrus major 7.36

fAEfE Sciaenidae /N Larimichthys polyactis 7.94

K#fh Larimichthys crocea 7.77

fify  Miichthys miiuy 8.36

Hllif  Nibea albiflora 8.48

R IRk Johnius belangerii 7.11

W fFl  Trichiuridae HAH 8 Trichiurus japonicus 8.32

fifFl  Scombrida W& 25 515 Scomberomorus niphonius 7.71

HAMS  Scomber japonicus 7.56

figF}  Stromateidae HREE  Pampus argenteus 7.65

FEEERL  Paralichthyidae FWE  Paralichthys olivaceus 7.70

eSS WFE#FRl  Portunidae ZYEMR T Portunus trituberculatus 8.20
crustaceans HAIE  Charybdis japonica 7.67
M F BB Ovalipes punctatus 7.31

iFlERE  Squillidae iRk Oratosquilla oratoria 7.59

BE4zAlL  Balanidae ZLE A Megabalanus rosa 7.24

BYGEN LAl Sepiidae SIRTE I Sepiella maindroni 7.84

cephalopoda

5L Octopodidae HUWY  Octopus vulgaris 7.97

KU Octopus variabilis 7.17

TUBE HIZFL  Muricidae K448 Rapana venosa 7.76

shellfish

W OZFBUR  Reishia luteostoma 7.73

ZIZEL  Melongenidae MIE Hemifusus termatamus 7.43

IEEFRL  Turbinidae IR Torbo cornutus 7.65

%L Ostreidae K4 Crassostrea gigas 7.19

5 R Mytilidae JEFNWG UL Mytilus unguiculatus 7.25

KRG I Mytilisepta virgata 7.17

HAhE #IEFRL  Actiniidae HAMAEHEZE  Anthopleura japonica 7.35
others KifEERl  Echinometridae IENE  Heliocidaris crassispina 7.04
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Preliminary exploration on target species selection strategy for marine
ranching in northern Zhoushan archipelago waters

WANG Zhenhua *, YU Jintao ', ZHANG Shouyu "*", LIN Jun’, WANG Kai "

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China;
2. Engineering Technology Research Center of Marine Ranching, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Currently, the East China Sea region is implementing the national "Blue Granary" strategic mission. A key compon-
ent of this mission is the scaling up and high-quality development of marine ranching, aiming to gradually replace highly
destructive traditional fishing practices in nearshore and offshore areas. However, a solely conservation-oriented model of mar-
ine ranching is insufficient, as it fails to accommodate the labor absorption and industrial restructuring required for the broader
transformation of the fisheries sector. Therefore, it is necessary to optimize and adjust the attributes of marine ranching in the
East China Sea region and expand and enhance its functions. One of the key steps in this process is the selection and construc-
tion of a target species system for marine ranching in the East China Sea region. To optimize the theoretical framework for mar-
ine ranching construction in the East China Sea region and enhance the targeted management efforts, this study takes the mar-
ine ranching in the northern Zhoushan archipelago waters as an example and employs the Analytic Hierarchy Process (AHP) to
comprehensively screen target species for marine ranching in this area. A hierarchical structure model was constructed, encom-
passing five rule layers: ecosystem status, population regulation function, resource utilization paradigm, economic contribution
intensity, and social impact capability, along with 15 specific indices such as energy flow contribution and ecological niche
width. Based on this model, the weights of the rule layers and index layers were determined through expert scoring. Represent-
ative fishery resource species in the study area were preliminarily screened based on resource abundance and economic value.
A total of 39 core target species for marine ranching were identified, including fish such as S. marmoratus and L. maculatus,
crabs like P. trituberculatus and C. japonica, cephalopods represented by S. maindroni and O. vulgaris, and shellfish including
M. unguiculatus and R. venosa. Based on this, utilization strategies for core target species were refined, establishing a harvest-
ing system centered on sea angling supplemented by gathering and net fishing. This identified sea angling target species like S.
marmoratus and C. myriaster, gathering target species like R. venosa and A. japonica, and net fishing target species like P.
argenteus and P. trituberculatus. The establishment of a target species selection system for marine ranching in the northern
archipelago waters of Zhoushan clarifies the specific objects and priority levels for marine ranch resource production in this
area. It identifies breakthrough strategies for developing marine ranches in the archipelago waters of the East China Sea, provid-

ing practical guidance for the development of marine ranches and fisheries management in the region.

Key words: marine ranching; target species; analytic hierarchy process (AHP); harvesting strategies; fishery management;
Zhoushan archipelago waters
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