51 1 Vol.51, No.1

2020 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2020
*
1 1 2 1 1 1,3
1,3 1 1
(1. 315832; 2. 510301;
3. 315103)
( )

, 2012 4 ()T ()

(abundance-biomass comparison curves, ABC)

B

(Bray-Curtis) (non-metric multi-dimensional scaling, NMDS) ,
(1)
45 47 7 11 22 36 42 37
, 5 (2) (Alpheus japonicas) s
(64.29%) (72.97%); (3) 37.459ind/Agt,
59.160g/Agt, 37.048ind/Agt, 37.230g/Agt,
; (4) Shannon-Weiner Margalef
Pielou , ; (5) ABC
S932; Q958 doi: 10.11693/hyhz20191000195
,2011
(Rizkalla et al, 2016; Sovkan et al, 2016; ( 7 , 2019)
Stevenson et al, 2019), ( , 2008),
( , 2012; , 2014; ,
2017; , 2017), ( , 2013)
, , ( , 2018; i
( ,2013) 2019),
, , ( , 2012),
* , 31671097 ; ( ) , 201303047 s , E-mail:

1208840882@qq.com
: R s , E-mail: wangyinong@nbu.edu.cn

12019-10-22, :2019-11-20



177

) 1
2 ,
(abundance- 11
biomass comparison curves, ABC) (Bray-Curtis) (
(non-metric multi-dimensional scali » 2008b), 2012 4 ()
ng, NMDS) , 2012 7 ()
( )
17 ,
, 8 (S01—S08),
9 (S09—S17), Surfer 11.0
( D
29.7° =
N ' M *g?
Yo ot e
o L - . ‘g‘_
296 'sfn sz
‘3‘;03.03 °
S04 . 05
ol ey S06 o
295 '“'5.07 so8 &
w $OTe
. N 13§u11
29.4° - = sv 6 . sS4,
% s15
g =
203° ] . .
121.8° 122.0° 122.2° 122.4°E
1
Fig.1 Distribution of sampling station in the Jiushan Islands Marine Ecological Nature Reserve and the adjacency
1.2 B(LMEE) = (M1V)1V,
( 1.5m, 0.5m, , A , / (ind/Agt), B
5m, 25mm), 2kn/h, / (g/Agty N M ,V
10min 20 Vo 2 10min
7% , , 463
1.3.2
(DP-QNC6-1) , R
( , BT-9300ST)
, Cla Silt Sand
, (Clay) (519 (Sand) R =[(a+b-2¢)/ (a+bc)]x100%
(Flemming, 2000) (
0.5m) ( 0.5m), E; = (n; N')x100%
, ,a b 2 , C
2 N Ei l s N
, 2008a, i ) i
b) B > 5%
1.3 ( ,2011,2013)
1.3.1 1.3.3 Shannon-Weiner
A(EE)=(NIV)IV, (H) Margalef (D) Pielou




178 51
) (Margalef, ( <1%, ),
1958; Piclou, 1975; Ludwig et al, 1988), :
H= —ZS:PJngPf (030
i=1
D =(S-1)/log,N )
J =Hl/log,S
, P; i , N 2.1
.S ’ 2.1.1 45 47
Excel 2016 71122 36
1.3.4 2 (Arthropoda) (Mollusca)
, Past 3 Bray-Curtis (Chordata) 78%,
(non-metric multi-dimensional (37%)
scaling, NMDS) ,
(abundance-biomass comparison curves, (D
ABC) 2.1.2
, w( ) ABC .4 )
(Warwick, 1986), | 7 .4
s
VT L
i=1 ) )
,B; A, ABC 4
,S (Alpheus japonicas) 2
,W , ( ,2018) , 32.104%(
1.3.5 ), 20.932%( ),
Spearman (SPSS 22.0) , 23.948%,
R 28.907%( 2)
F1 LIS BFETSEARPREEMIESHEYLEFNYHESE
Tab.1 The number of species of phyla in the Jiushan Islands Marine Ecological Nature Reserve and the adjacency
( () () ()
16 16 10 6 15 15 17
9 4 6 3 5 2 10
9 8 3 4 8 7 10
3 4 2 4 2 0 4
3 3 1 2 3 1 4
1 1 1 1 0 1 1
1 1 1 0 1 1 1
42 37 24 20 34 27 47
2.1.3 2 21, 2.2
54.35% 15 2.2.1
s 64.29%; 37.459ind/Agt,
10 72.97% 37.048ind/Agt S13

S15 Sl16 S5 S8;



179

®2 BEE5EFHEMMTIEE
Tab.2 The contribution rate of character-species and the sites of appearance in spring and summer
(%)
( )
() () () ()
Alpheus japonicas 32.104 20.932 5.753 23.401
Palaemon gravieri 7.778 7.398 — 28.907
Parapenaeopsis hardwickii — 5.827 23.948 —
Solenocera crassicornis — — 9.893 9.170
Leptochela gracilis — 10.584 — —
Parapenaeopsis tenella 6.354 — — —
Oratosquilla oratoria 5.500 — 6.389 6.874
fiist Odontamblyopus rubicundus 5.291 6.669 — —
Pleurobranchia globosa — — 5.694 —
Cavernularia habereri 6.341 — — —
Brachytoma flavidulus — 9.836 — —
Siliqua minima 8.378 5.085 — —
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Fig.2 Spatial and seasonal distribution of abundance in sampling stations of the Jiushan Islands Marine Ecological Nature
Reserve and the adjacency
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Tab.3 The Significance and correlation coefficient of community distribution variables in spring

A B S D50 C SL PP, PP, LT
A 1
B 0.885" 1
S 0.895% 0.786" 1
D50 0.081 -0.054 0.065 1
C -0.147 —-0.061 -0.080 —-0.828% 1
SL 0.147 0.061 0.080 0.828" —1.000" 1
PP, 0.167 0.163 0.227 —-0.052 —0.243 0.243 1
PP, 0.020 0.051 0.209 —-0.047 0.093 —0.093 0.491* 1
LT 0.141 0.118 -0.125 -0.359 0.303 -0.303 -0.219 -0.571* 1
DCH” ( <0.01); “*» ( <0.05) A: ; B: 5 S: ; D50: ; C ; SL:
; PPy: ; PPy ; LT: R
2.3.2 Sm
, D50 D50
b
, D50 ,
D50 , ( 9
T4 EFYMY. FE. EYVESHFERFEEERBEXRY
Tab.4 The significance and correlation coefficient of community distribution variables in summer
A B S D50 CL SL Chl-1 Chl-2 PP, LG LT
A 1
B 0.725" 1
S 0.644" 0.581* 1
D50 0.531%* 0.502* 0.231 1
CL -0.556* —0.564* -0.220 —-0.990* 1
SL 0.556* 0.564* 0.220 0.990" ~1.000" 1
Chl-1 0.151 0.126 0.049 0.252 -0.231 0.231 1
Chl-2 —-0.007 0.181 -0.031 0.119 -0.132 0.132 0.590* 1 1
PP, —-0.403 —0.287 -0.481 -0.526* 0.506* -0.506* 0.035 0.002
LG -0.562* —0.495* -0.334 -0.044 0.077 -0.077 0.118 0.249 0.053 1
LT 0.564* 0.179 0.472 0.058 -0.066 0.066 0.274 -0.12 -0.300 -0.452 1
A ( <0.01); “*» ( <0.05) A: ; B: ; S: ; D50: ; C: ; SL:
; Chl-1: ; Chl-2: ; PPy: ; PPy ; LG: ; LT: s
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Tab.5 The biodiversity indices of the Jiushan Islands Marine Ecological Nature Reserve and the adjacency

H1 J] D1 Hz Jz DZ
2.083+0.681  0.815+0.742 1.504+0.510 0.051+0.418 0.842+0.038 2.159+0.482
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DISTRIBUTION AND COMMUNITY STRUCTURE OF TRAWLING MARINE
ORGANISMS IN JIUSHAN ISLANDS MARINE ECOLOGICAL NATURE RESERVE AND
ADJACENCY
LIU Ying', LI Xiang-Fu?, LIU Hao-Zhen', XU Peng', SUN Yuan'?,
JIAO Hai-Feng"®>, WANG Yi-Nong', YOU Zhong-Jie'

(1. School of Marine Science, Ningbo University, Ningbo 315832, China; 2. Oceanography South China Sea Institute of Oceanology
Chinese Academy of Sciences, Guangzhou 510301, China; 3. Zhejiang Ningbo Academy of Oceanology and Fishery, Ningbo 315103, China)

LI Jin-Jing',

Abstract
Islands Marine Ecological Nature Reserve (the reserve hereinafter) and the adjacency, bottom trawling biological resources

To determine the distribution, community structure, and disturbance of biological resources in the Jiushan

were investigated in April (spring) and July (summer) in 2012. Species diversity index, abundance-biomass comparison
curves (ABC curves), Bray-Curtis similarity clustering and non-metric multi-dimensional scaling analysis (NMDS) were
used to analyze the structure, diversity, and distribution of the spring and summer communities. The results show that: (1)
there were 47 species of marine organisms belonging to 45 genera, 22 orders, and 36 families, of which 42 species were in
the reserve and 37 species in the adjacency. The marine organisms were mainly consisted of Arthropoda, Mollusca, and
Chordata, of which Arthropoda had the highest abundance and biomass. (2) Alpheus japonicas was a common
character-species, and species replacement rate (64.29%) in the reserve was lower than that of the nearby sea area (72.97%).
(3) The average abundance was 37.459ind/Agt in the reserve and 37.048ind/Agt in the adjacency. The average biomass was
59.160g/Agt in the reserve and 37.230g/Agt in the adjacency. The average abundance and biomass in the reserve were
higher than those in the adjacency. (4) The Shannon-Weiner diversity index, Margalef species richness index, and Pielou
evenness index reflected similar results, and lower in spring and higher in summer. (5) The ABC curve shows that, in
spring, the reserve was slightly disturbed and the adjacency was undisturbed, while in summer, the reserve was slightly
disturbed and the adjacency was severely disturbed. Therefore, the ecological status of the reserve was better than that of
the adjacency for having richer species diversity, and greater species abundance and biomass, and the community structure
has been maintained and stabilized.

Key words distribution characteristics;

The Jiushan Islands Marine Ecological Nature Reserve; community

structure; bottom trawling



