4145 5 8
2017 48 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol. 41, No. 8
Aug., 2017

CERS: 1000-0615(2017)08-1223-14

DOI: 10.11964/jc.20160410380

F:8H. LR R FEEREEREEKE S EY)
% MR S 53 R

Xl B, BRI
(B K 7= B 2 8t T2 Bt 2R 3 7K 7 BE 9B
LN AR 5 m e IR KR B i siie s, B 200090)

TE: N RI AR BN A YRS AT o A A R A A % 8] b o R AL A AE e AL
B, LHRE2000F4NFEATR T A REN N FAERE, ARAERESFHRTEA
W AR, RAREW M T EREZREANERTE, XEES. LBREEE
WERREZEV A SHUESTT NI AT MEEAESETT AN, KR TEDHE
FEEFHENTA—WTREHE, AN TEEUEENEERBEZ AWK R, 4
RET, EFNEAATHREFUEATE F HKINEH, ZABHEL. 2Rk s
i, BERFO. REMAELIEE. ¥ KEHEELBHRNZWNE"EHRIA
Bo BECZHBTEM AN TG B KR A B B E S A K, AL KT
N Z B EERESETERE. £FHEANE. KEIFELEBAEHK. S
M B F 28] b Bk R MR i A, X B KOS B YRR AR A B T A T BRIE, (B — AR
SEMERNBREGAR, HoGTEEERAANHENEKRY LG ENEKT E ALK
KFo B AFTEEBANEY T HEERMEESR %, WE. KEWF—&, X7
oA EBVAEMEN. £K. HAETRALADEAHIREX, FTEEELAREK, %
HUEEBHEENER T TRRER AL TR ER, SHEIERE AN R BCE
THXAXAHEBTHSANEEZRNERX R

REER: BB A MBS, SN, BHE0F; K, BE

FESES:S931.1

A 25 R GE B W AR B A5 R 2 R 2 TR A
PEE R B, sl P ) B AE R AR 07 K
(Y SR T A A AR A, M) S A S IR AT AR 3 A=
A5 FR G SR W HE T A R 2 A BT 6 G P A
SN ER AR S I AR W, e dn AR A R E 1 L AR
FERE I FIANER A SRR L A TR 2
PR RO M 0 A 25 AR 40 i A W 9 2 R A
— BRI nATION L, EAESEPEEZ
(0P o i 3 2R 25 2R 40 w2 W AR s 46 4 2 Y
SRR RO S E Y, (AAE AR SR AT I

WIS HER: 2016-04-25  {&EIHEA: 2016-09-27

ERFRERRD: A

N P 22 138 2 L AR WL JLAR B 1 Shan-
non-Wienerfg 5{ . Margalefs £ Fl Pielouds 5%,
AR S 06 ) 2R T DX J2 I A W i U 0 2 A
BT e sl . SRS SO A W 2
DO 200 R R AT THIEEESE, DA R — 2
AR AN R S8 WA T TR AR5 24 0 SRl

1 MRS TTE

1.1 #RSRIE
B K H 20004 A0 X ol IR HE @ H ) .

BENTE = A H L T AR g XU A R B A S R B A SR AE A M1 (2011-2015); AR ML HR L T H 8 s K 38 il B YR I 2 (2011-

2015); 2 78 MEAT Mk GOk ) RHIF & 330
BIE1E&E: X%, E-mail: liuy@ecsf.ca.cn

http://www.scxuebao.cn


http://dx.doi.org/10.11964/jfc.20160410380

1224 KopE o R 41 4

H(6H). BOA). & 124 K FLE 5
&, HEMO DS, B3 N 183.25 kW,
R HE 100 Hx4m, MR HH2.5cm, V4
H N2 n mile/h, PHAJEE 27°00~34°00'N,
122°00'~127°00'E, 2. ZhERRE30&% 14>k
B, KRGS E A . b Z R R A~F AL
64X I, A XA 200G 2 (F ), T
SRR FVRE i 43 BT 7 23945 & AR (GB/T 12763.6-
2007)"r 5 T UK Bl 4 R A B R R

foes

N
36° =

340

32° ~

30° 4

>0

28° ~

260 J ° %

120° 122° 124° 126°

v

o

128° E

1 #RKESEEREE
Fig. 1 Illustration of the survey area
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Tab.1 Parameters for setting the high and the low values
of diversity indices of each season

parameter spring  summer _ autumn _ winter

S FHME mean  18.12 15.7 21.41 19.57
PRz SD 7.59 8.41 9.45 8.25

D “F¥)H  mean 2.54 222 2.59 2.57
PRz SD 1.04 1.12 1.25 1.14

H “F¥)H  mean 1.57 1.45 1.65 1.72
PRz SD 0.54 0.66 0.65 0.63

J “F¥)H  mean 0.56 0.53 0.54 0.59
PRz SD 0.15 0.19 0.16 0.15

H “F¥)H  mean 1.51 1.43 1.76 1.56
PRz SD 0.57 0.66 0.72 0.6

J “F¥)H  mean 0.54 0.53 0.57 0.54
FrfEZ  SD 0.18 0.22 0.18 0.17
B ARG AT T ik RAX G N A A vk

frXF B B IR SF Z SR BU(D . B H. J'H
DGYIFE(S) K E (). R A 0 BE A
R S i AT bbb H . RE TR
K H B 2 R 48 R 257k (hierarchical clustering
analysis), TEFFAY RIS G0 A2 4 XA FE 25 (man-
hattan), >R Hwardff 25750, HAKHE R R E
L RGE I AF " amap T. 2 A" A heluster bR £
SEP . 2 Il UH SR I REK A H 21 1 ImpRi 45

2 4R
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Fig. 2 Distribution characteristics of the high and the low values of biodiversity indices

Red means high value of biodiversity index; green means low value of biodiversity index
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Tab.2 Characteristics of diversity index clustering groups in spring
HE %% ) = % Iy
il H s D o J H J Mhtle - JEAL - fE
group parameter weight individual _proportion
J34A1 “F¥){H  mean 26.27 3.5905 2.2431 0.6937 1.8944 0.5831 13 639 1684 0.28
roup |
group ®AME  max 36.00 5.6653 2.8672 0.8810 2.6209 0.7731 46 531 5274
H/ME  min 17.00 1.8669 1.4807 0.4354 0.6596 0.1939 1979 126
SrHI SPEME mean 17.07 2.4739 1.5270 0.5663 1.6696 0.6201 16 522 1286 0.39
group II
®AME  max 32.00 4.7198 2.0678 0.7822 2.2959 0.9602 83 927 8064
H/ME  min 3.00 1.1371 0.7675 0.3954 1.0549 0.4005 510 5
SrHIT SPEME mean 12.58 1.7391 1.0691 0.4367 1.0127 0.4079 20 825 2536 0.33
group IIT
®AME  max 21.00 3.0659 1.6935 0.7355 1.9702 0.7929 119 426 35949
#%/ME  min 4.00 0.5930 0.4152 0.2005 0.1168 0.0531 1321 23

e BARRARRNE: FRILS R RME T

Notes: Bold number indicates the maximum value of groups; underlined number indicates the minimum value, the same below
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Tab.3 Characteristics of diversity index clustering groups of each season

e 7R B = S e
- L s D H 7 H J . R S
season group weight individual proportion
#E I 26 35905 22431  0.6937  1.8944 05831 13639 1684 0.28
Spring 11 17 24739 15270 05663  1.6696  0.6201 16522 1286 0.39
1 13 L7391 10691 04367 10127 04079 20825 2536 033
LES I 6 0.6459 03662 01936 03048  0.1623 131600 9102 0.16
summer
11 13 1.8806 12041 04823 12210 04881 19412 1659 033
1 20 29284 19355  0.6616  1.9038  0.6641 14991 2062 0.51
s i 11 14809 08211 03588  0.8373 03509 92 504 721 0.26
autumn
11 30 3.6886 22559  0.6681  2.3980  0.7084 82752 4696 0.36
1 21 23177 16546 05551 17953  0.6002 249 429 13 841 038
s I 12 14853  1.0099 04205 09200 03889 75297 6049 0.29
winter
11 18 24591 17773  0.6255  1.5655  0.5554 23569 153 0.34
1 27 35939 22740 0.6924  2.0873  0.6355 35545 3869 037
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Tab.4 Percentage of the three kinds of diversity index
groups in each season
ik # = K %
group spring  summer autumn __ winter
[SEZE2cE:
i S 28 51 36 37
high diversity group
EAEZER
middle diversity group 39 33 38 34
ZREEA
IR HE1 33 16 26 29

low diversity group

3 iR
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W5 5 2543 BT A5 31 14 34> 22 R M 280 2 1) 43 A
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Temporal and spatial distribution of
bottom fishery biodiversity in the middle and north of the East China Sea and
the south of the Yellow Sea

LIU Yong ", CHENG Jiahua

(Key Laboratory of East China Sea &Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture,
East China Sea Fisheries Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: The structural composition of an ecosystem or biological community will change as a result of changes
in the external environment, or the change in the manner of conversion between internal matter and energy.
According to the study of the structure composition of ecosystem or biological community, this association can be
used to analyze the internal and external state. The diversity index is a simple and feasible method to describe the
composition of the ecosystem or biological community, and has been widely used in ecology. In order to study and
understand the structure changes of fishery community structure and marine ecosystem in time and space, this
paper, based on the survey data of four-quarter fixed-point bottom trawl in 2000, using the Shannon-Wiener,
Margalef and Pielou indices which were commonly used in marine ecology researches, adopted the clustering
analysis method and the spatial projection method to describe and summarize the distribution and variation of
seasonal fishery biodiversity in the middle and north of the East China Sea and the southern part of the Yellow
Sea, and discussed the possible causes of seasonal variation in the number and weight of organisms, and analyzed
the association between diversity and biomass weight and quantity. The results showed that the sites in each season
could be divided into three groups with high, middle and low diversity. The distribution of each group was in the
shape of point, line and block. The combination of groups is analogous to a “sandwich” structure with the center,
interlayer and outer layer corresponding to high, medium and low diversity. The distribution of the “sandwich”
structure in each season may be related to the physiological cycle migration of fishery resources. The center waters
of the structure may correspond to the main range of most fishery biological migration. For example, the centers of
four “sandwich” structures in spring correspond to the spawning grounds for Pseudosciaena polyactis,
Larimichthys crocea, Pampus argenteus, Setipinna taty, Thamnaconus septemtrionalis, Scomber japonicus, Auxis
rochei, etc.. The center of “sandwich” structures in summer, autumn and winter may correspond to the main
feeding, fostering and overwintering grounds of fishery organisms. There were waters in all seasons with high and
low diversity groups connected directly, and the diversities showed the spatially skipped-changing. The resource
biomass of these waters was generally relatively low. In the waters with low total resources, species diversity will
be high when the species is relatively balanced, and once a species of biomass is slightly increased it may lead to
drastic fluctuations in diversity. It was also found that these waters are generally adjacent to the relatively high
biomass waters, and the range of the waters was negatively related to the absolute biomass of the relative high
biomass waters. It might be related to the aggregation degree of some dominant species. The dominant species with
higher biomass had higher aggregation degree, and the aggregation range and influence were relatively small. The
smaller the influence sphere of the dominant species, the smaller the range of fluctuation of the diversity of the
surrounding low-biomass samples. On the contrary, the dominant species with low aggregation degree, but its
influence sphere is relatively large, and the range of fluctuation of the diversity of the surrounding low-biomass
samples is large. The average weight and number of species in spring and winter are consistent, but not in summer

and autumn. This may be related to different life cycle processes such as spawning, growth and recruitment. The
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fish body of the main fishery resources in each season is a relative standard, and number of relatively large or small
individuals is relatively few. Non-standard body size only occurs in the summer and autumn, which might be due
to the gradual increasing of the recruitment of fishing populations. A relatively small number of recruitment comes
from some earlier spawning groups in summer, while main of the recruitment of the year comes in the fall. As a
result of recruiting, the lean body appears in the highly diverse groups of summer and autumn. The overweight
body in the middle and high diversity groups of summer might be because of the non-spawning broodstocks,
whose body was always fat to ensure the next generation with enough nutrition. They also might include a small
number of delayed spawning, or skipped-spawning fish in the stage of self-absorption, which were always with fat
body. Regardless of weight or mantissa, the cases that diversity index decreased with the increase of biomass were
more than the cases that diversity index increased with the increase of biomass. Most of the increase in biomass
was not because of the increase in the number of species, but was likely to be due to the increase of biomass of
very few dominant species, resulting in a decrease in the homogeneity of species and a decline in biodiversity. The
positive association of diversity indices with mantissa was significantly higher than the positive relationship with
weight, probably due to the increase in the number of organisms in most cases were due to the increase in the
number of species resulting in higher diversity , while the increase of weight was mostly because the dominant
species continued to expand, leading to the decrease of diversity.

Key words: bottom fishery biological community; diversity; spatial and temporal distribution; East China Sea;
Yellow Sea
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