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Fig. 1 Map of sampling stations in Jiaozhou Bay
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Fig. 2 Spatial distribution of density of fish resources in Jiaozhou Bay (ind./km®)
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Fig. 3 Spatial distribution of mass density of fish resources in Jiaozhou Bay
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Tab.1 Comparison of the sizes of major fish species in Jiaozhou Bay

Fp Y PR g A FEl/mm
species season average of individual mass length range
VFIC Tt Sebastes schlegelii %2 spring 59.70 100~190
HZ  summer 3.75 40~66
#ZF  autumn 19.00 13~103
AZ%  winter 110.40 98~175
HWIL 5 Cynoglossus joyneri %7 spring 25.25 151~172
%  autumn 12.00 140
AZ% winter 14.00 143
WL Paralichthys olivaceus /=2 spring 426.67 170~300
#ZF  autumn 235.00 197
A7 winter 197.50 170~182
fits  Callionymus beniteguri %7 spring 5.86 72~93
HZ  summer 12.04 90~127
XZ%  winter 1.50 54
Kl Saurida elongata BZ  summer 85.39 47~302
#ZF  autumn 125.00 195~275
fiffi  Platycephalus indicus %78 spring 145.00 265
#*Z  autumn 160.00 260
1ehi  Lateolabrax maculatus #ZE  autumn 260.00 290
AZ% winter 140.00 180
W E il Sebastiscus marmoratus HZ  summer 45.57 96~123
AZF  winter 44.93 75~127
Akt Argyrosomus argentatus H7&  summer 6.26 22~173
#*ZE  autumn 35.00 118
£t Kareius bicoloratus HZ  spring 150.00 195
A7 winter 300.00 215
HREE  Pampus argenteus HZ  summer 42.39 103~145
#  Liza haematocheila K28 winter 34.00 98~147
fLBE  Raja porosa AZ=  winter 244.33 100~235
PE#E  Konosirus punctatus HZ  summer 23.68 96~144
HEUGE  Lophius litulon #ZE  autumn 460.00 250

(Kareius bicoloratus)~5 414 WA~ 2= I BL, TMi4R
5 (Pampus argenteus). #(Liza haematocheila) .
8% (Konosirus punctatus)SF{NE— N2 H B,
HE R, W3R L& (Raja porosa)6/E, T
AR BT E244.33 g5 frik4RE, VKRR
225.00 g; fEfR4RE, VAR 200.00 g; A
4, VKRR 152.50 g5 K38 (Enchelyopus
elongatus)2J&, VAR5 132.00 g; [R5 A2
(Verasper variegatus)2& , F¥J K #56.00 g;

REE32E, PR E42.39 g5 5 H S (Sco-
mberomorrus niphonius)145& , MK 539.94 ¢;
BE#E4E, FIAMKF23.68 g, 1 B (pagros-
omus major) . B4 (Acanthopagrus schlegelii). K
it (Protosalanx hyalocranius) . 5 fa.(Trichiurus
lepturus) . /INE& tf (Larimichthys polyactis)Fl£L € 75
J7 i (Takifugu rubripes)~ 8 8 2 Gr (AR IR P oK
PR, AREE AR NEE A,
HIE IR B B (Thryssa kammalensis), iz 5
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145 2 25 0 AR B2 B0 IR B B AR AL (R T4

http://www.scxuebao.cn

Al P8 2 W B il (Sebastiscus marmoratus)(11.59
kg, 258F8), AT A REI I A4 B i
AR (1992.65%192.47%,  HLE 5 fil 447 34
i, AT B4 Z2 i AR AR M) i i R (23.62 k), 111
FE R R sy, b AR AR R R T A9 46.33%.
1 2SR B Y 8 Al 2% S W 04 T RE 5 K B
A G, BEE AR T, KB,
KRR S B B0 | A e 1 R Al s
WAL, e M VS Vi Sul U 20 A I R K R B
TV AR S IR BT R A A R, X 5 e £ S R
5 2H S B R AR AR B R AR TR Y R
B, 7K SR Jt 286 AU A, AT R 52 el £ SIS 9 2 1 K
VR AR R B AR T g ] T e 08 3 vl
KRR R, B 0T 5 5 e S B
oA, TR e B R R A AR A
32 S&AFRHLEEFFE

SUIES G A N § SR R
U5 2% B (1 593.16 kg/km*)[E T-1981—19824F
(10 857.00 kg/km*)“"F12008—20094F(2 196.00 kg/
km*)!'™, 5 2R (B 5), k2R R
(46Fh, 24910 H30FH41J8 )ik T-1981—19824F
(113Fh, 24912H 52FF90E) . 20044F(58Fh, 244
9H 33FH)OHI201 14E(57R, KIB24910H 318}
46)@)", REST AR, AR MERE
(10.60 g)i Ik T 1981—19824F(37.70 @), Mgk n]
AT, 3025 A5 e M VS Vi Ja 2 9 U S B DR R

517 A RAR L, R B | AR

12 000

_ 10 857.00
£ 210000 |
E% 8000 .. y=4631.90x+14 146.00
3 R=0.80
5 6000}
i 2
g2 4000 |
2000 | 2 196'00\-..“ 1593.16
0 .| |. N
1 2 3
FEA
year

5 RMNEESEHAEFREXFRFHEELR
RE LR 2R 35
Fig. 5 Comparison of annual density of fish resources
in the Jiaozhou Bay

Dotted line is linear term. 1.1981—1982, 2.2008—2009,
3.2016—2017
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SRR ET A0 L4 S B F R S35, LAt f
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VFICFfil . KIS 26 fii (Hexagrammos otakii) |
¥ E il . OF B U 5 A (Chaeturichthys stigmatias)~5
NI A0 2R i AR B B, A 2R
8 B KA BT BT 1 (32).

Tab.2 Changes of parameters of major fish species in Jiaozhou Bay
S Ffr K /mm REH % TR 7 /%
species names year length range number percentage mass percentage
B Konosirus punctatus 1981—1982 119~219 34.50 38.30
2016—2017 96~144 0.08 0.19
1685 Lateolabrax maculatus 1981—1982 100~600 0.29~0.83 2.00
2016—2017 180~290 0.08 1.57
48 Pampus argenteus 1981—1982 100~300 0.29~0.83 4.00
2016—2017 95~145 0.67 2.66
fLBE  Raja porosa 1981—1982 60~250 <0.29 3.00
2016—2017 100~235 0.12 2.88
K4 Enchelyopus elongatus 1981—1982 150~400 0.29~0.83 6.00
2016—2017 295 0.04 0.52
fifi  Platycephalus indicus 1981—1982 80~600 <0.29 <2.00
2016—2017 260~265 0.08 1.20
Wt Trichiurus lepturus 1981—1982 80~300 3.00 4.00
2016—2017 0 0 0
HRENEE  Thryssa kammalensis 1981—1982 80~135 6.56 2.00
2016—2017 28~127 54.14 4.60
WEND T Sardinella zunasi 1981—1982 40~120 36.60 8.50
2016—2017 42~120 1.62 1.02
VFIKFlily  Sebastes schlegelii 1981—1982 0 0 0
2011 40~164 0.89 2.78
2016—2017 27~190 1.16 3.96
Wy B il Sebastiscus marmoratus 1981—1982 0 0 0
2011 22~124 0.20 0.86
2016—2017 19~152 5.78 24.54
K7€t Hexagrammos otakii 1981—1982 - <0.29 <1.00
2011 55~228 0.94 5.39
2016—2017 42~262 2.14 9.74
Kl  Saurida elongata 1981—1982 80~302 3.00 3.00
2011 123~245 0.08 0.86
2016—2017 64~337 0.81 7.33
I RAREf Chaeturichthys stigmatias  1981—1982 85 <0.29 <1.00
2011 40~180 1.21 2.76
2016—2017 25~275 2.01 391

bE RS PN 1€/ PN

Notes: “—” indicates data missing
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Tempo-spatial distribution characteristics of fish resources in Jiaozhou Bay

XU Shannan ",  GUO Jianzhong '?, CHEN Zuozhi', ZHANG Kui ',
XU Youwei', CAI Yancong', LI Chunhou'

(1. Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs,
Key Laboratory of Fishery Ecology and Environment, Guangdong Province, South China Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Guangzhou 510300, China,

2. Laboratory of Fishery and Oceanography, College of Fisheries, Ocean University of China, Qingdao 266003, China)

Abstract: In order to understand the tempo-spatial distributions of fish resources in Jiaozhou Bay, we conducted
four surveys on the fishery resources in Jiaozhou Bay by the underlying single trawl in 2016 and 2017. The
surveyed results showed that there existed obvious differences in the seasonal variations in the density of fish
resources. Individual density of fish resources was the highest in summer (233 427 ind/km?®), followed by those in
winter (40 746 ind/km”) and autumn (32 246 ind/km’), while that in spring was the lowest (18 080 ind/km®). Mass
density of fish resources in winter was the highest (1 593.16 kg/km?), followed by those in summer (825.55
kg/km®) and spring (681.96 kg/km®), while that in autumn was the lowest (337.91 kg/km®). Among them, the
average weight of fish in winter was the highest (39.10 g), followed by those in spring (37.72 g) and autumn (10.48
g), while that in summer (3.54 g) was the lowest. Compared with the historically surveyed data, the fish resources
in Jiaozhou Bay have shown a significant downward trend during the past 30 years. The fish resource density
(1 593.16 kg/km®) was lower than that in 1981—1982 (10 857.00 kg/km?) and 2008—2009 (2 196.00 kg/km®); the
average individual mass of fish was 10.60 g, which was lower than that in 1981—1982 (37.70 g). There existed a
trend of miniaturization and low-quality in the structure of fish community in Jiaozhou Bay. These changes may
have been mainly caused by destruction of fish habitat and the deterioration of the ecological environment of the

sea due to human activities.
Key words: fish resources; tempo-spatial distribution; miniaturization; human activities; Jiaozhou Bay
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