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Fig. 2 The seasonal variation of average CPUE (catch per unit effort) (1000 g/h) Nanji Islands marine conservation area
: 0.00~451.1 g/h, 196.9 g/h,
143.3 g/h, 207.4 g/h : :
32358.0 g, 219.0 g/h, ,
, 61.09%, 182.3 g/h
42.4~6975.0 g/h, 2.3
164.5 1617.9 g/h, ,
b b 2 b
37.5% , )
2446.9 g/h, 25.0% ;
, 1065.2 g/h
13033.0 g, ;
24.61%, ;
66.6~1867.3 g/h, 280 , 651.7 g/h,
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x2 BEIGEFRPROEMBHANE LB EERHERFENTN

Tab. 2 The seasonal variation on the IRI of shrimp dominant and common species in the Nanji Islands marine conservation area

season
species -
spring summer autumn winter
Exopalaemon annandalei 3.3
Hippolysmata vittata Stimpson 0.1 14.8 50.2
Atypopenaeus stenodactylus 0.3 0.2
Metapenaeopsis dale 302.3 13.4
Metapenaeus ensis 0.9 0.4 5.4
Hippolyte kuekenthali 6.8
Plesionika izumiae 17.7
Palaemon gravieri 215.0 46.5 416.6 874.6
Parapenaeopsis hardwickii 147.5 3846.1 1446.6
Hippolysmata ensirostris 2.2 4.1 222
Crangon affinis 0.4
Exopalaemon carincauda 1.5 956.0 1810.9
Palaemon macrodactylus 0.9
Alpheus juponicus 2142.4 1.9 31.2 1043.3
Leptochela gracilis 0.1 9.8 15.5
Parapenaeopsis tenella 2712.5 804.0 1485.8 2906.2
Palaemon tenuidactylus 0.2
Alpheus distinguendus 1630.7 29.7 15.8 1676.8
Trachypenaeus curvirostris 9.2 1.8
Hippolysmata ensirostris 0.1
Acetes chinensis 475.2 3.5 59.0
Fenneropenaeus chinensis 8.2
Eualus sinensis 0.1
Solenocera crassicornis 12.0 1810.9 4395.1
Metapenaeus joyneri 179.1 574.6 614.8 0.7
2 , R 0.0 g/h; 8
0, 2, , 236.0 g/h, 18
1, s 0.0 g/h; 1 7
3 9 11 18 19 20 R
r .- 100%, 9 . 89.4gh
- 33.3%, - 2.3.2
83.3%, - : 26.05%,
25.5% ) )
2.3.1 (7707.6 g/h) (6031.4 g/h)
, 36.61%,  (57.2 g/h) (0.0 g/h)
, , 4 , 3702.0g/h,1 5 9 15 19
(16670.5 g/h)>  (2490.0 g/h)>  (231.8 g/h)> ) 0.0 g/h;
(0.0 g/h) 6 , : 8

42284 ¢g/h,2 7 12 13 , 1134.0 g/h, 18 ,
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39.6 g/h; 9 18 (0 g/h) 8 ,
, 18 ,  38.8¢gh 257.3 g/ , 13 :
2.3.3 0.0 g/h; 4 ,
) 8.92%, 376.4¢/Mh,7 10 15 17
, 0.0 g/h; 59
(2109.2 g/h) (952.2 g/h) (850.5 g/h) , 18 ,  58.4gh
(810.7 g/h) 19 2.4
, 373.7¢g/h,7 8 10 16 20 2013—2014 CTD
, 0.0 g/h;
20 , 232.6 g/h, 4
, 0.0 g/h;
, 12 11.9~36.4 m, 23.6 m,
108.0 g/h, 13 2 ,
2.6 g/h 3
2.34 )
) 5.74%, 20~30 m
, , 10~20 m ,
(1575.2 g/h) (1403.9 g/h) (60.7 g/h) 30~40 m
x3 FEEILEFEARPERRKRIEBRENTH
Tab. 3 Different water depth of the shrimp’s average CPUE (catch per unit effort) in the Nanji Islands marine conservation area
gh
/m water depth spring summer autumn winter
10—-20 62.0 1937.6 644.1 259.3
20-30 253.2 1669.3 684.7 198.1
3040 17.3 484.8 455.9 33.7
: 30.11(27.09~33.19),
9.17~27.38°C, , 29.40(28.17~31.67),
, 29.73(26.16~31.54)
17.49°C(17.23~17.93°C), ) )
26.76°C(25.95~27.38°C),
20.81°C(20.25~21.69°C),
9.61°C(9.17~10.02°C) ( )
26.16~33.77, , (
, R=0.491, R=-0.216, R=-0.161,
31.37(30.39~33.77), R=0.117), ( 4
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x4 BRINGBFARRPERABEVRERFENLEYE Z EHEX R L (Pearson)
Tab. 4 Correlation coefficients (Pearson) for environmental factor between biomass for shrimp in the
Nanji Islands marine conservation area
environmental factor spring summer autumn winter
depth 0.129 -0.228 -0.062 -0.214
bottom temperature 0.231 —-0.303 —0.168 0.165
bottom salinity 0.491 -0.228 —0.161 0.117
3 b b
3.1 , R
» , U 2011 19
25 5 , 2011 10
14.29%, . 20
) 3.2
, 25 R , 20
1000 g ;
s 1000 g ;
27120 90 500 g, ;
79 , , 500 g
1992 :
, (32358.0 g) (13033.0 g)
(3938.6 g) (3635.6 g), :

[15]
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Species composition and quantitative distribution of shrimp in the
Nanji Islands marine conservation area

XIA Lujun', CHEN Wandong®, ZHENG Ji', CAI Houcai’, WU Erwei’, BI Siyao', XIE Xu', YU Cungen'

1. Marine Fishery College Zhejiang Ocean University, Zhoushan 316024, China;
2. Nanji Islands National Marine Nature Reserve Administration, Pingyang 325401, China

Abstract: The Nanji Islands marine conservation area is one of the first five national marine nature reserves estab-
lished in China with the approval of the State Council. Because it has a reputation for marine life, and especially
for its abundance and variety of shellfish and algae, it is called the “kingdom of shellfish and algae”. It is an ex-
cellent place for the spawning, feeding, and growth of fish and shrimp, but few scholars or experts have studied
the species composition and quantitative distribution of shrimp in the Nanji Islands marine conservation area. We
collected shrimp data based on comprehensive fishery resource surveys in November, 2013, and in February, May,
and September, 2014, in the Nanji Islands marine conservation area. We studied the species compositions, quanti-
tative distributions, trends in dominant species, and their relationships to environmental factors affecting shrimp in
the Nanji Islands marine conservation area, according to survey data for the four seasons, and used catch rates as a
quantitative index of the shrimp resource distribution. (1) A total of 25 species were identified, from 74 genera in 49
families, and the seasonal shrimp biomass was (in decreasing order) summer (32358.0 g)>autumn (13033.0 g)>winter
(3938.6 g)>spring (3635.6 g). (2) The seasonal change in the distribution of the shrimp population is clear, and the
shrimp biomass in reef areas outside the open ocean was considerably higher. (3) The seasonal variation in the
dominant species, or the seasonal succession phenomenon, was very obvious, and the dominant species were A!-
pheus japonicus, A. distinguendus, and Parapenaeopsis hardwickii in spring; P. hardwickii and Hippolysmata
ensirostris in summer; H. ensirostris, P. tenella, and P. hardwickii in autumn; and P. tenella, Exopalaemon
carincauda, A. distinguendus, and A. japonicus in winter. (4) The depth of the water clearly affected the vertical
distribution of the shrimp biomass and the correlation relationship has greatly changes between the shrimp bio-
mass and environmental factors in different seasons. According to our research,the shrimp species mainly be-
longed to seasonal, eurythermic, and euryhaline groups. The biomass of the dominant shrimp species was clearly
higher in the summer and autumn than in the spring and winter, perhaps because many shrimp leave the area for
other waters to breed in spring and winter, but return to the sea to spawn, fatten, and grow in summer and autumn.
The shrimp biomass in the coastal area exceeded that in the reef and gravel areas in summer, autumn, and winter,
perhaps because the shrimp live their general lives in the bottom silt of coastal areas, which benefit to bait and
grow up. The replacement of dominant species was significant, and was related to the growth cycles and different
size characteristics of the main dominant species. The shrimp biomass has complex relation with environmental
factors because the characteristics of the Nanji Islands marine conservation area are complex, with changeable
salinity and temperature and diverse fauna. The distribution of the shrimp biomass clearly changed with depth,
which was mainly attributable to the range of activities of the dominant species, which are related to the depth of
the water in the survey area.

Key words: Shrimp; species composition; dominant species; quantitative distribution; Nanji Islands
Corresponding author: YU Cungen. E-mail: cgyu@zjou.edu.cn
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Mk 1 Appendix 1
species spring summer autumn winter
Penacidae
Parapenaeopsis

Parapenaeopsis tenella
Parapenaeopsis hardwickii
Metapenaeus
Metapenaeus joyneri
Metapenaeus ensis
Fenneropenaeus
Fenneropenaeus chinensis
Metapenaepsis
Metapenaeopsis dale
Trachypenaeus
Trachypenaeus curvirostris
Atypopenaeus
Atypopenaeus stenodactylus
Palaemonidae
Exopalaemon
Exopalaemon annandalei
Exopalaemon carincauda
Palaemon
Palaemon gravieri
Palaemon macrodactylus
Palaemon tenuidactylus
Hippolytidae
Hippolysmata
Hippolysmata ensirostris
Hippolysmata vittata
Hippolyte kuekenthali
Latreutes
Latreutes planirostris
Eualus
Eualus sinensis
Alpheus
Alpheus
Alpheus distinguendus
Alpheus juponicus
Sergestidae
Acetes
Acetes chinensis
Pandalidae
Plesionika
Plesionika izumiae
Pasiphaeidae
Leptochele
Leptochela gracilis
Crangonidae
Crangon
Crangon affinis
Solenoceridae
Solenocera

Solenocera crassicornis




