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£1 REEMAE
Tab.1 Technical data of sampling frawl-net

M HED MELR(m) MHERmD) 2HEK(D) ZHRE(n) PifFEA M EK(mm) P#EK(mm)
type of total length  circumference of length of length of type of mesh size mesh size
fishing net of net net mouth warp bridle otter board in body in codend
B PR 4
bottom otter 25 13 200 6 v BT az 20
shrimp trawl net
F2 RENFAE

Tab.2 ‘Technical data of multi-mesh gill nets

PMABEX(mm)  AMREK(mm)  REETR(m) P& (m) HRAEATRETRE  RRMELLEE(m)
inner layer outer layer height of each length of each horizontal hanging ratio total length of
mesh size mesh size piece of net piece of net for inner layer sampling nets

25 210 1.2 15 0,40 ~0.45 15 x4 =60

50 330 2.4 30 0.45 ~0.50 50 ~ 80 mm &
60 330 2.4 30 0.45 ~0. 50 R E B
70 330 2.4 30 0.45 ~0.30 FER—T, B
80 330 2.4 30 0.45 ~0.50 K30 x4 =120

1.2 RE#EEBESHE
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EAETERE A3 T4 LA B9 IX S e R 3 B A 1 R
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Fig.1 Distribution of sampling areas( by trawl-net) and sampling sites( by gill-net)
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Fig.2 Monthly variation of FM CPUE in 3 habitats
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Fig.3 Monthly variation of FM species
richness in 3 habitats
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RIESG B RMESF ALK &
FIRE 7 RO 17 By T R IR I X SRR 12
MAEA(ES). B XBMASHIMRMEET B
FEAA(P =0. 04 <0. 05) ; X Bt K BRI/ WO
RROBABRD, AN A LAERT S, EHAE
#(P=0.39>0.05) ; RAEH B DHXHIRIX B9 28
FRRBBE N —B ZRAHE (P =0.50 >
0.05) ; & )e B K SH MR F K FER

3R B A B ZE(0.05 <P=0.06<0.1),
o W I AR =

‘E 18 artificial recf arca con{:gn] 17
b
F 12 12
FI512 01n =
3510
B 2 8
ﬂ;l S, 6
a 4
2 2
g @
=1

200705 2007-09 200903 2009-05 200907
SEREE) /month sampling time

M8 SEXMNERESFHEHIT
Fig.8 Number variation of commercial species
between artificial reef area and control site

B EAsRE FM 3 #% B RAXHE
MR REHEM R AR EZRBR/INMP =0.84>
0.05) ;fTERIM 1 4F /5, B X LRk HEE
A A G e 3, HOT R AT, KPS SRk
KFFBRARER, B AR EFEKF(0.05 <
P=0.094 <0.1) ;3% H /ot B X B9 24K F 2
TR B K, & FERAER, MAEF
(0.05<P=0.055<0.1); X B KAEBAERT S W
ZRMOKFEERE T B 2K e R, A
R (P=0.91>0.05)(E9), LR&REM,
AHTE i £ A8 ) PR O PM SRR R T
—ERZEN, ZFHEKFAG LLRT, m y HE 5
VTS T LB B PR

w Fi i

conlrol

arlilicial reel aren

4]

<

i

2007-05 2007-09 2009-03 2006-05 2009-07
SFEAFITR] /month sampling time

Y SRRIMEXMAES RS AT
Fig.9 Nuomber variation of commercial species
between artificial reef area and control site

3 Itig

LA YR B AR R B AR R
PRuE AT I R S O T 8], 2 R R R A T
(R, A 28 b = 0 9 60 T EG L AR o S 48 L AT
B BE  ATTE EMR A I B R AR B )
FHEM O, CHEEMET ATHERKE
VT 25 IR M I R AR, AT
WEABE R 4t M AR R R B s N
54 TR A A A ol e I R R 0 1L
PR R. BEEBET A HRA T AR
BT LA R P FIR i 2 s
FHEBRRLERINREN, BRETmA L E
WERET A, KA EES 5, B 5748
PR RS . S EFEE L. &
A FRIEG, TT A A T AR R ik
WMALYX ZMALFERAE, KPRERE
HIFEYX ZWHR, 205 WG EM L, 2
BIFERLFNE R N TABREMEEM KR
PR ER, BV A T AR s i B4 T H 38

i

cios diversicy

THSLFF:

f

KK

S — DW=




756 & T OF 34 3%

MEAR(E 10) , AR A LAMEEYIEER  JUT I A3 S 40 RO i SR Ay Je R 1y A
KA PR LAy A TR R Rk L iR,
IRl e, RN R EW B R AN T

|
IEREEE | ATREEEEE ATRELERD BE
A 1 T
€L
% Wi SE s b ST ,
' S, FDEIC 1R Hoi -
£ 1| v fan e A S
T YA
;| L&ﬁﬁ{ﬂ‘ﬁﬁ ::..‘_..‘_...M.,."’}W,,,,,mﬂ,: E
o EEREIGH. |l O RRVE | g gER [ REEWRE |
9 | | emannz | Yids SRR wsassyy [ gam [ | s#m |
4 FEAE FIREGR A
% S TR
| Pl mwmngw | - — | - :
Jommpnem | et e | smsn || RwEms
T St Tl pamReRE |l #ms || Gk |
S Faemam o o

M10 ATSFEEREREKREGE
Fig. 10 Schematic diagram of resources enhancement system in artificial reef area
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Tab.3 Test results of the 4 indexes in comparison of FM enhancement effects

AT R i BRI AR fi##r indexes(a =0.05)
artificial reef comparison between artificial R EX=4::] g E=2 o

area area and contro] area CPUE species richness  commercial species  species diversity
ATHEE - R X R . .
AR area-SB area

AKX ATHEHER - SHIK

area A AR area-RR area n- 8 n. 8 -8
EHE - BHE
SB area-RR area * ¥ o *
PR X - SR R
before set: AR area -control area n- 8 o8 -8
BN - SRR v . .

BEX AR area; before set-after set

arca B AR ~ R R L o o .
control area, before set-after set o .
BT - AR R IK . . . .

after set. AR area-control area

Fros ERBE « + ERERE . 7 HBo=01KFPLFESF BABEns . XBEEF.
Notes: » = . P<0.01; %.0.01<P<0.05; %.7.0.05<P<0.1; n.s.. P>0.05.
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A preliminary study on fish and macroinvertebrate enhancement in
artificial reef area around Sanheng Isle, Shengsi, China

WANG Zhen-hua, ZHANG Shou-yu® , WANG Kai, ZHAO Jing, XU Min
( College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Fishes and macroinvertebrates ( FM) were sampled respectively in ShangSanheng artificial reef
area{ marked by B) in May, Sept. of 2007 and Mar. , May, Jul. of 2009 by trawl-net, and XiaSanheng
artificial reef area ( marked by A) from Jan. to Aug. of 2009 by multi-mesh gill-nets around Sanheng
artificial reef waters, in order to assess resource enhancement effects of the deployed artificial reefs{ ARs).
Several control sites were chosen for better explanation on habitat restoration function by ARs. CPUE,
Margalel species richness index, commercial species variation and Whilm species diversity index were used
to discuss the change of FM resource. Result shows that; (1) A area; average CPUE’ s significant
differences were found neither between ARs and soft bottom habitat nor between ARs and rocky reef habitat
(P>0.05). However, the same index value from Feb. to Aug. between ARs and soft bottom habitat,
was quite different{ P <0.05). Species richness level of ARs was obviously higher than that of the soft
bottom habitat by 60.2% (P <0.05), no differences existed between ARs habitat and Rocky reef habitat
(P>0.03). Both ARs habitat and Rocky reel habitat share more commercial species than soft bottom
habitat{ P <0.05) , and they seemed to be equal by chance to attract commercial species( P >0.05). Asto
species diversity, it was exactly the same as commercial species differences explained above, namely,
which is equal between ARs habitat and Rocky reef habitat, and better than soft bottom habitat. (2) B area;
CPUE in AR area was obviously improved by 2.05 times after deployment( P >0.05) and 2 times higher
than that of control site (P > 0.05). Species richness level has been improved by 25. 3% after reef
deployment, though no significant differences were found between them. However, it did have a better
level than control site by 31.3% higher( P <0.05). 5 more commercial species were sampled in AR arca
after reef deployment compared to its original number( P <0.05) , and about 4 more species were sampled
in AR area than control site after reefs were set. The diversity index in AR area has improved to a certain
level, better than before and control site, though they appeared to be not so quite different{0.05 <P <
0.1}. It is concluded that resource level and community structure have been improved a lot in both AR
arcas by comparison to its original level and control site level. The Sanheng artificial reefs have become a
new habitat for more species and more individuals.
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