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Fig. 1 Schematic diagram of the study area
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Fig. 2 Seasonal distribution of hydrological factors of various fish species
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Tab.1 The advantage distribution ranges of fishery biological hydrological factors in each season
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KT /m depth 33.8-132.4 40-120 0.95
2:J%/°E longitude 121.5-127 122.5-125; 126-126.5 0.82
£ 8 /°N latitude 26.5-35 27-31;32-33 0.84
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Fig. 3  Clustering results of distribution characteristics of four seasons hydrological environment of fishes
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Fig. 4 Comparison of hydrological environmental characteristics of the fish groups
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Tab. 4 Seasonal characteristics of environmental factors of various groups

KB group ¥ factor % spring X summer K autumn 4 winter FHAE feature
1 EHhE salinity high low high high (=N
HRJE/C temperature high middle high high [
7K /m depth high high high middle WK
£ J%/°F longitude middle high middle middle I it
245 )& /°N latitude low low low low EaRa
2 ERJE salinity high middle high low E=EaN
HRJE/C temperature high middle middle high i 55 18
JK R /m depth high high high high K
£ J% /°F longitude high high high high S it
£ i /°N latitude low low low low FE
3 P salinity low high low low =N
IRJE/C temperature low high middle low A i
K% /m  depth low low low low K
Z: % /°E longitude low low low low blig=s
A5 /°N  latitude high high high high Bl
4 EHhEE salinity middle high middle middle RN
W EE/C temperature middle middle high middle Hri
JKI®/m depth middle middle middle middle RIERANE
2% /°E longitude middle low middle low i T 5
ZEFE/°N latitude middle middle middle middle R
5 Eh7 salinity middle low low high Dt (R R
IREE/C temperature low low low low i
/KR /m depth middle middle low low i 7 7K
2:J%/°E longitude middle middle low high bR
£ £ /°N latitude high high high high b i
23 [ 43Rk R’ BomER
spatial distribution pattern _ temperature and salt distribution pattern
L
&
g
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25 3 5 % 1
= =
5 £
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= 3
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g g 3
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= é: 1 = ; 5
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Fig. 5 Distribution pattern of each group
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3.1 5&FKEREFHEXCEHB LR

A5 8 — AR B AR, I A K K
AP BB AT T — N HE . ZH mkh
IR AR DG 1 SCHR YR, 35T 5 AN JSHE
LR A B Kl D 4 SR PR HEA T TR, TS
WNEe 5 Piaso i T EMESE Ak A2 S K IR 415
BED, FINAPTIE 5 LB RER & BEPE 32 2
i A 10 KL (i A (9 BT SR AT U
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Tab.5 Water temperature preference statistics
for various species of groups

M dRk Mgk

ESi

group ww wT €T Nolnf fish  shrimp crab
1 14 9 0 3 0 3 0
2 9 9 0 2 0 2 0
3 7 3 0 1 0 0 1
4 13 7 1 1 0 1 0
5 4 12 3 4 0 2 2

TE: WW RIBOK RS, WT I IRIRANZE, CT MR iRAZE, Nolnf 2
Tl BWIFN . ARG BRI SCHR 2910 % .

Nove: WW means warm water species; WT means warm tempera-
ture speties; CT means cold temperature spercies; No Inf means none
in for mation species. All data of the table are with reference to [29].

TE R i B9 B b b R AV KR B, 2R T
L BT P IS 7K Sl R M o a2 LA ZK T i ) e
NE, P DRGRIEY R 5 2R ER, 2K
AE 1 KR D e P S ) B2 K, R R i 4 )
Y b Al —F DL YRR TR A, R
YRR B, IZAER S ARSI 1 ) =R A
IIHTES O — B M 5 AU AP LABRIR A ON &,
HHBLT 3 DR Ysh, al WAZIEHE K i A1
Xt v, S RT SO AT SR R — 2. JEhE 4
O F L P AR W A, BB KFh 22, [R) I i B Ve
TR, BEA 2R 1 BORAE, QA S8R 5 IARE, BR
A BKRHE . AR KERIE, T8 T PR K LW 45
I IFA I SERE . 2R 3 BRI U b, DA
KPR E; JeRE 2 MR AR R, K
SRR PP RCR AN 2 28R 3 RARAE TR ALK,

HH A b S R, HOKIRER (A 5), 2 hE TR
IS ATk NI -SR-S AU S S
BE 2 AbFmEE . AN S), SMNEETRK IR
SRR A IR S B R A R K
% T Pl B A 2 R 25 5
3.2 FAREEBARZTHHZE S RIFE

FESS 2.3 TR BT 5 ANZERERYZS [A] 43 A A X
PEAT T HESE, 1250 A6 1 R 25 A DU 2R 3% R AR 1R,
HLARRN & 2200 A0 A RFEE S, BILEE 2 1
5 AP SR A 0 B DU 25 6] 40 A5 () 6), iF
— 0T S ANFEBEET A REE, B 6 LR
FORMISE 5 DRBEA ] BRI, Wi
KR LU 31 25 2 A i A A otk 3, DA RS 26
BER LIRS B, THEE A Y s, RS E
IKE] 40% M4 R BE AT 0L, M HPa] AXER 452
i S N S (TR T T

WK 5 A E R 4 AT A FFIE (R 6),
ATLLE B2 3 FI2EHE S o An vhooimdL, b F
RAL KR, 288 3 R i, SR S IR &1 Fi f
db; A 3 ASEBERY AR AR AE ST 1L DA R K3,
HRE 4 AHHC ARG 7, T 2SRE 2 DA f S0 R A P
FBE 1 A TIAIEREZ 0], 2K 0B 5y
MFRHE S5 2.3 ot Hr s R A — 3,
S3Ab, A SRR A T B DU AR T (] 7),
HE— 25 T 4 FSRE R AR 2 8] 43 A 1) 2215 AR ARy
fiEo 28 3 M IEBRHE L Z NIT R S5iEZ
B s, BB, BEEEE RN
EREBE, #EARKE AR IMNG M IR 2558 50
BB 5 MZE AT RS RRAE AN A AT W RSN 2 1) BS
8, MLz EMB syl 8, F3LA TR
gk, B RKEEirigade ki issh, 27T
K25 N 2R BB B A e K . 2B 4 1
BT R RHIE AR B, BB T ImeE KR, &
R R bk, R INE KIS, &
TR K B, JLFIE B — A A = A
T JEHBE 1 FIZSRE 2 (92 1y I A AE LA ARA, &
73 JH AP R P KA 3, BRI R I R
B, B 2 A 20 IR T ARMB ), ML
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Fig. 6 Spatial distribution characteristics of each group in each season
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£ Ff species

Hihf Argyrosomus argentatus

W88 Psenopsis anomala

FAEYEUF Solenocera melantho

H# Trichiurus japonicus

%5 B KHRMY Priacanthus macracanthus
ZHIB 2 W Abralia multihamata

LWEEWIES Coelorhynchus multispinulosus

#2145 Champsodon capensis

KA Acropoma japonicum
PRSI Solenocera alticarinata
A Lophius litulon

Y Setipinna taty

BREAER Hoplobrotula armata
BERLERINTEF Parapenaeus fissuroides
SIIAE L Loligo edulis

& W, Sepia esculenta

W3k # Harpadon nehereus
#4E 14 Chelidonichthys spinosus
HiAth the other

H 2158 Zeus faber

MR T Portunus trituberculatus
50 Sepia kobiensis
KRR Todarodes pacificus
%2 Engraulis japonicus

4,5 R B8 Ovalipes punctatus
R4 KA Apogon lineatus
YNEWGT-40. Liparis tanakae
JNEE L Larimichthys polyactis
BB Lepidotrigla alata

T ECHE 50, Loligo uyii

Yr3éfa Trachurus japonicus

K10 & 05 2R gDl a1 iy A2 1k

Fig. 10 Changes in the composition of various groups in each season
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Tab. 6 Statistics on dominant species in each season

KR S 0 i H 53 /%
group  season fish percentage
1 & spring KVVFERZL M Todarodes pacificus  37.22

B summer KEHEUR Solenocera melantho 34.88
2 % spring AT Trachurus japonicus 61.56
% summer filt Psenopsis anomala 42.98
X autumn K8 Psenopsis anomala 43.77
4 winter HZARWGH; Zeus faber 50.94
3 & spring Jekfa Harpadon nehereus 48.69

% spring =Y TEE Portunus trituberculatus  45.31
H summer =R T8 Portunus trituberculatus  60.17

K autumn #EHY Setipinna taty 35.21
& autumn Je3kfli Harpadon nehereus 34.44
4 winter TK#) Setipinna taty 29.08
& winter W3k Harpadon nehereus 44.69
4 & spring W Trichiurus japonicus 88.05
B summer 54 Trichiurus japonicus 93.30
Fk autumn 54 Trichiurus japonicus 74.79
4 winter HiffL Trichiurus japonicus 63.66
S % spring /N Larimichthys polyactis 65.96
¥ summer /NE L Larimichthys polyactis 71.32
K autumn /NEfA Larimichthys polyactis 42.90
& winter /NS Larimichthys polyactis 54.28
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Preliminary analysis on the division of fishery resources based on hy-
drological environment factors in the East China Sea and south of the
Yellow Sea

LIU Yong, CHENG Jiahua

Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs; East
China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China

Abstract: Fisheries resource management is shifting from the management of single species towards the manage-
ment of the whole ecosystem. Ecosystem-based fisheries management (EBFM) is a relatively new concept and
defining and identifying a suitable ecosystem is an important prerequisite for implementing EBFM. Based on sur-
vey data of four seasons from 2014 to 2015 in the East China Sea and south of the Yellow Sea, this study classified
fishery organisms into different living habit preference groups by clustering according to the biodistribution sea-
sonal characteristics of water temperature, salinity, water depth, latitude, longitude, etc. The preference for hydro-
logical environment, characteristics of spatial distribution, and group composition structure among all groups were
analyzed and compared, in order to probe an ecosystem division method for the realization of EBFM. The fishery
organisms in the surveyed seas can be divided into five groups: group 1 has a preference for high-temperature and
high-salt conditions in the deep southern offshore waters, group 2 has a preference for high-temperature and
high-salt conditions in the deep waters of the southern open sea, group 3 has a preference for low-temperature and
low-salt-water conditions in the shallow waters near the northern coast, group 4 has a preference for me-
dium-temperature and medium-salt conditions in the intermediate waters near the central area, and group 5 has a
preference for low temperature and low salt water conditions in the shallow northern offshore waters. From the
perspective of water temperature preference of group species, group 1 obviously prefers warm water, while group
5 prefers cold water. The preference of group 4 was intermediate. From the perspective of spatial distribution
characteristics, the group space is distributed in blocks, and there are combinations of combinations, inclusions,
and interspersions among various groups. The different groups were concentrated in different areas in different
seasons. The starting point of the migration of groups 3, 4, and 5 is close to the end point of the migration. For
groups | and 2, the starting point and the ending point of the migration are far apart, and a complete migration
could not be identified. In terms of group structure and composition, the dominant species in spring and summer of
group 1 were flying squid (Todarodes pacificus) and mud shrimp (Solenocera melantho), respectively. In group 2,
the dominant species of spring and winter were horse mackerel (Trachurus japonicus) and John dory (Zeus faber),
respectively, and butterfish (Psenopsis anomala) was dominant both in summer and autumn. The situation of
group 3 is relatively complicated, and the Indian Bombay duck (Harpadon nehereus) is dominant in all seasons
except summer, the swimming crab (Portunus trituberculatus) is dominant in spring and summer, and the scaly
hairfin anchovy (Setipinna taty) is dominant in autumn and winter. For groups 4 and 5, there is only one dominant spe-
cies each, the hairtail (Trichiurus japonicus) and the small yellow croaker (Larimichthys polyactis), respectively.
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