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Fig. 1 Survey areas and sites in Shengsi sea area
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Tab.1 General parameters of shrimp trawl

eS| M HAK /m W FJ4 /m R /m XK /m o RBEE I /mm F%H /mm
Type Net total length  Net gape circumference  Warp length Strop length  Back type ~ Wingsize ~ Codend size
o e T
L AL 25 13 200 6 VAU 0 20
Otter board trawl V—steel
OH B T V20 b 1 97 5% 8] A S ¥l 5 U5 %
H'=—3 PInP
i1

A B T, B XA 5 R i 2 BB , YA VR A
£, LR Y R TR S e TR IR R
SR AN
1.3 #ESHrabE
131 TWEREARSE ATl R Y S
TSR RITCE MY, BE AL L, R T i il
DX 7 2 B B DR A AR AR SR B, AR 22 AR Ky
BEAGYH AFE IS RS R 2
1.3.2 HIEEREN T IR A I
AFX B8 R PR HUIT =2 1) R R iR 25, DA AR IX A JES
A B 30 min 471 IF [T RRA R 9, 0l At A5 YR 8 A 1Y)
BRI TR AL, BRI AL B = 8 A < (ffEAs
JEEVEAE 30 min $17E HIRL / HoABAS R R IRE TRR ).
1.3.3 B AP T H AL LR L3
P IE R RIS SR A LI T
¥, 1F Pinkas HIX EE ELMEFE S0 BLA LR B P=
[(axNP,+bxWP,) /max (axNP+bxWP) ]+ 100 % f
KNS YR FE T B Fl, Hoda, b3
SRR L RO 43 NP RO 43 L WP, BIAL
FARE, atb=1, WAE R« FbFAT T AT
BLRMMa=0.7 . b=03F, 845 B FE R S
B Bl fe AW A, 2 S Vi dul L B VR 2H 1 RN A A
FER G HE PR RE A Sk, B P> 0.5 R {38 Fl, 0.2 <
P<0.5 WA ALEF
134 BEEZHFM
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3K 0 150 Rl BERAE ), 34~ IX ks
AR 92 Fh, fREIX R LE YA V) 5 85 (Cynoglossus
abbreviatus ) %5 29 Flr , £0 fif J&] 31 v 3l Ry A5 o hy ] [
[ Raja (Okamejei) hollandi Jordan et Richardson ] %58
v, 9 SR T A i Ry 21 G4 £ B ( Gigantactis
vanhoeffeni) AL (Raja porosa Giinther) M 21 FE 42 1 &
[ Portunus sangiunolenius (Herbst) ] ¢, 37/~ [X I8 EL{A it
My FEIEA RIS FEFP AR 2 PR
21 BEFFEFHERRARMFREETHED

JIT A DR RAERE A 0208 1 B AR ik
B2 B AR T i A RECGE FIRN L s
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Tab.2 Number of fishery species in Shengsi sea area
2 4 N T AHEX 001 S 300 T 3 H SR 358,
Species Artificial reef area Vicinity area Natural area
Species 50 25 40
number
FEFPE /NE A (Larimichthys polyactis ), SN /NE A (Larimichthys polyactis ),
e Main Fz LG Bt £71 (Johnius belengerii ). ?gﬁ%((ﬂqrgo};lzn ;:lh(j;;lsu;%; T &1 82 (Thrissa kammalensis)
%7}? species 18 st (Sebastisous marmoratus ) 25 T 5 poty' 4
is
7N ﬁ A . L . ,
FEA AR 3( ﬁi;za 82 (Rja acutipina Z‘shl}‘(mu.l?’ A} B& A% Raja [ (Okameger) hollandi. F B} 88 (Priacanthus macracanthus
o #i& T i (Navodon septentrionalis ), . ) . W op Jofe
Endemic T 7, . . Jordan et Richardson) |, XT% Cuvier), ¥ 2 K /& ﬁ)ﬁ(Apogon
2 WL 15 (Parapristipoma trilineatus )
species %”ﬁj T ( (Eynoglossus abbreviatus ) g_rf' 1 (Symbolophorus barnardi)  semilineatus ) 35
Species 43 27 38
number
R Ahk B L SN
Iﬁﬂl* (EJY E)EJ {KEI iiﬁ [(ZZZGWZ;{L_ gr(zme.r_z EPN A Charybdis japonica ), Hr AR HENR (Solenocera crassicomis ),
ik amn ;‘gf L Charybals Japomi= i Wk ek ( Oratosquilla oratoria) % XXEERE ( Charybdis bimaculata) %%
Arthropod species  ca)Jf
B y
A i DK %(Meﬁapl{w takahashii  J& FC Hr X HF [ Metapenaeus Enod(/@wt Zjut: (;t(ijn j)]:lgj‘ltypo Jgnaeﬁlg
TR Qakai ), BETT X HE [ Penaeus ( Penaeus ) Joyneri (Miers) |, 2R EEAEHF s ASmmp ’
Endemic o ORI N ~ Xt MR [ Miyadiella podophthalmus
. monodon Fabricius |, 14 1% 18 3. & (Leptochela gracilis ), w1 s (Stim, V12T B4 T Port
SPECICS [ Calappa philargius ( Linnaeus ) | (Charybdis miles De Haan ) pson 2, = P e o
sangiunolentus(Herbst) | 5
Species 24 9 24
number
FERZE 40 A MR Hemifusus ternatanus ke [ R @ W[ Cantharus cecillei
LSS Main  (Gmelin) ], & W [ Octopus variabilis (Valonei P aﬁtfgnosa (Philippi) J, ik 2L #2 [ Rapana venosa
Mollusca species  (Sasaki) ] 5 aleneiennes (Valenciennes ) ] %5
Ay b - | fg fL B D (Chlamys farrei), T
) - IR [ Bursa (Bursa) bufonia (Gmelin) |, s L 2% (Neptunea arthritica cumingii
Endeguc S (Octopus ocellatus Gray ) =5 ZI8R Rapana bezoar us) Crosse), & fA W& [ Hemifusus tuba
species (Gmelin) ] 4
Species 2 3 3
number
B W’ 4 (Protoreaster (eI . .
Bk EERK DI Homicoros pulcherminus),  nodosus), 7 % i L AR (Amphiara wadicola), 5
. A > . . FE16AH ( Hemicentrotus pulcherrimus ),
FEchinodermata ~ Main WK 5 W W IR (Temnopleurus  (Hemicentrotus pulcherrimus ), NN IR o
species  hardwickii) W [C 5T M ¥ AR (Temnoplewrus " 7% 7" = femnopeeris
hardwickii) hardwickii )
EEER L s s
Endemic f} die'us(;ﬁ & % (Protoreaster TG BH % 2 (Amphiura vadicola )
species

Bt total

119

65

105
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Fig. 2 Biomass proportion of fishery resources in four composions in three research areas

From left to right are artificial reef area, vicinity area and natural area for each survey (Huangjiao area) .
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SR, A SR /N T A DX, Il B R =
5.596 9 kg, HARAE 2007 4F-9 J1 4oy B¢ 5 f LA &, R
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AR 5 VAR Sl A O ], 9% 5 R 44 2005
AF 11 A 0y i 55,2006 4F- 8 A F120074F9 A # . 1
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B, AR ] T SR SRV A DI R AT AL
LR, TEAZE R LR 5 o
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h 4 45 Wi KR (Solenocera crassicornis). &5 [ K B
¥R [ Palaemon gravieri (Yu) ], 11 WF & (Oratosquilla
oratoria) . JZ FG W Ik £ (Johnius belengerii) ., 7% 5 45 fig
(Thrissa kammalensis)./INE5 . (Larimichthys polyactis).
I 3% 963 A1 (Hemicentrotus pulcherrimus) . 41 Y5 4j5 % #F
[ Parapenaeopsis tenella (Bate) |, 4 #5 (Stromateoides
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Fig. 3 Change trend of fishery resoures in artificial reef area, artificial reef vicinity area and natural area
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P TEZH A ARZE R AR

A 4R i 51 P05 M ol ) B [ Metapenaeopsis
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/N ek A S TSR P AR EEAE, 2 14,
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DI F T RE 2 T HG 0, d5 R (B 3K 31 2005 4F 5 H 11
6.349, HJ5 8 Ay £ & [ &, 6307, Z I+
JEAT BT R B, 16 2006 4F- 4 H 5y B AR (8 3.122, {1
FEXF T HAR 2 AN IR b T4 K- LR . it
JEl 0 it s A R A e H EAE 2006 48 11 7, 2k 3.982,
VB TR X d5t =1 (6.349); eI Af 4 2005 4 8 H
192.029, 1M LA, fffE X 325 AL TE K. A
SR IR 42 5 BE Y M 0.131 ~ 5.751, e AR AH Al %
fE (B3 H BEAE 2007 4 5 F #2006 4 11 H .

M ZFEPEFR BOR R, 75 7] 25 98 45 v 34N g X
2 1 B (B B AE N T A A X3, 2005 4F- 11 H
4y 933035 S AR AE 1 3 7E20064F 5 5 £ fifk J&] i it
3k, 410.961, Z2 A e e -5 S5 EAFL H 0 s [ A
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Fig. 5 Variation of similarity indices between three research areas
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Analysis on community structure and diversity of fish and macroinvertebrate
in Shengsi artificial reef area

ZHAO Jing', ZHANG Shouyu'?, WANG Zhenhua', WANG Kai'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Marine Ecosystem and Environmental
Laboratory, Shanghai Ocean University , Shanghai 201306, China)

Abstract: Based on the fishery data collected in artificial fish reef area, artificial reef vicinity area and natural area of
Shengsi sea area from 2004 to 2007 , community structure characters of above three areas were analyzed to understand
the influences of artificial reef on fishery specific composition, and evaluate ecological effects of artificial reef.
The results indicated that numbers of species found in Shengsi sea area and artificial reef area were 150 and 119,
respectively. The majority species were fish and arthropod, which held major proportion on biomass and quantity.
Eleven seasonal dominant species were found in artificial reef area, and the frequency of fish as the dominant species
increased in recent surveys. In synchronous surveys, Margalef index (E) and Shannon-Wiener index (H') of artificial
area were higher than those of other two areas. Similarity index between artificial reef area and natural area was the
highest, with that between artificial reef vicinity and nature area following, and the index between artificial reef
and artificial reef vicinity was the lowest. According to the development of community structure, we conclude that

it is favorable for organisms to habitat and assemble in artificial reef area, especially for fishes. [ Journal of Fishery
Sciences of China,2010,17 (5): 1045-1056 |

Key words: artificial reef area; fish, macroinvertebrate ; community structure ; Shengsi Ssa area
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Note of appendix 1

Note: P was a index for measuring dominant level which was mentioned in “material and method”, P = 0.5 means dominant species, 0.2 =< P<0.5
means sencond dominant species. The means of codes as follows: 1 Solenocera crassicorni; 2 Palaemon gravieri (Yu); 3 Oratosquilla oratoria;
4 Johnius belengerii; 5 Thrissa kammalensis; 6 Larimichthys polyactis; 7 Hemicentrotus pulcherrimus; 8 Pampus argenteus; 9 Amblychaeturichthys
hexanema (Bleeker); 10 Temnopleurus hardwickii; 11 Parapenaeopsis tenella (Bate); 12 Charybdis japonica; 13 Parapenaeopsis hardwickii
(Miers); 14 Trachypenaeus curvirostris; 15 Cynoglossus trigrammus Giinther; 16 Harpodon nehereus; 17 Trypauchen vagina (Bloch et Schneider);
18 Charybdis bimaculata; 19 Carcinoplax vestita; 20 Cantharus cecillei (Philippi); 21 Nassarius semiplicatus ; 22 Polydactylus; 23 Fusinus longicauda;
24 Fenneropenaeus chinensis; 25 Charybdis miles; 26 Acetes chinensis; 27 Rapana venosa (Valenciennes); 28 Actiniaria; 29 Parapenaeopsis
cultrirostris Alcock ; 30 Odontamblyopus bleeker; 31 Miichthys miiwy; 32 Solenocera melantho; 33 Octopus variabilis (Sasaki); 34 Metapenaeopsis dalei
(Rathbum); 35 Argyrosomus argentatus (Houttuyn); 36 Psenopsis anomala (Temminck et Schlegel ); 37 Portunus triuberbuculatus; 38 Carcinoplax
vestita; 39 Cymatium nicobaricum; 40 Rhinoclavis sinensis; 41 Gemmula; 42 Trichiurus haumela; 43 Miyadiella podophthalmus (Stimpson);
44 Sebastisous marmoratus; 45 Engraulis japonius (Houttuyn); 46 Loligobeka; 47 Brachytoma flavidula; 48 Arelicus joyneri Giinther; 49 cinereus;
50 Thais clavgera
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Appendix 1 Dominant species in artificial reef area and vicinity area in Shengsi area
WAL XI5 Sampling area
PR AL T [A] N T A X Artificial reef area £ R JE) 30 T4 Vicinity area [ SR 16335, Natural area
Sampling e . N
L WA Qe
due  frggapcp) PIIRE) gy IEBEE) gy TIRBENE)
. . Secondary Dominant ; . Secondary Dominant X . Secondary Dominant
Dominant species . Dominant species . Dominant species .
species species species
1(1.00); 4
(0.873); 16 49(0.441);9(0.314);
] (0.585); 13 30(0.316)
2004-10 1(1.00) 11(0.260); 12(0.298) (0.980): 2
(0.761); 14
(0.620)
9(0.360); 31(0.252);
2005-03 2(1.00)  9(0.319); 14(0.374)  2(1.00) 14(0.461); 12
(0.221); 3(0.340)
15(0.206); 16 15(0.783); 19(0.522)
(0.392); 17(0.275); 3(0.658);39(0.219)
2005-05 3(1.00) 18(0.466); 19 6(1.00) 9(0.218) 34(1.00) 27(0.226); 40
(0.494);20(0.318); (0.306); 21 (0.250);
21(0.611) 41(0.445)
6(0.636); 15(0.204);
22(0.225); 12 18(1.00);35 42(0.376); 1(0.379);
2005-08 4(1.00) (0.208): 18(0.392); 25(1.00) 10(0.294) (0.731) 3(0.295)
23(0.323)
200511 5(1.00); 6(0.682); 12(0.271) 16(1.00); 26 7(1.00);5 6(0.234); 18(0.227);
7(0.914) (0.712) (0.894) 3(0.427)
11(1.00);2
) 11(0.385); 32 e
2006-04  7(1.00): 2(0.518) 6(0.387) 2(1.00); 27 (0243); 12(0.283); (0.591); 32 43(0.279)
(0.614) 7(0.032) (0.734); 3
: (0.600)
26(1.00); 28 11(1.00); 32 )
2006-05 11(1.00)  4(0.191);24(0.193) (0.569) 7(0.203) (0.559) 33(0.282); 50(0.261)
36(1.00); 6
(0.606); 16 45(0.282); 4(0.199)
2006-08 6(1.00) 22(0.258) (0.746): 2
(0.681)
6(0.404); 48(0.215);
2006-11 7(1.00)  16(0387); 1(0.198); 16((01?208)3-29 12(0.253)33 (0.404) 37(1.00): 16 13(804233))1%28%;
: 2(0.237); 12(0.212) 7(0.641) : I (0.697) 18(0.415); 19
: (0.317);3(0.493); 7
(0.415); 47(0.206)
8(1.00); 31(0.231); 44
SN (0.209);45(0.314); 44(0.216); 45
2007-05 9(?65223’)10 6(0.221); 11(0.299); 10(1.00) (0.407); 8 (0.400)
: 46(0.418)
1(1.00); 3
2007-09  4(1.00); 3(0.660)9(0.239); 6(0.291) (0.690); 6
(0.790)

FHILP1055.
Note is on page 1055.



