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Fig.1 The sketch of areas in experimental trough

I PR E LS GWO107 {4 K T
AR A G Nike 5L} 4% R 48 . SONY T100 %065
FHHL . ZDS-10 FIHREE I YSI 556 FIffifE £ S 50K
FASIAN T REE S
1.3 (&8

YGRS BRI TN T AR X S8 PRak
JICIR 1O Ffr g pA ] VR AL R, 285 44 7 2 1 DL D 2, A
R R JE R 19 1/1000 , By B £ o i =X

b B B

B3 model 3

i1 model 1 A2 model 2
[ § =
- |
— g g 7\7_ ‘.

%6 model 6 A7 model 7

&8 model 8

K HE (BB 1, K x T8 x =5 050 2 0. 4 m x
0.4 mx0.4 m) FNHEHEREAUKJErE (AL 2, |
BIEx FTHE xS M0.2mx0.25 m x
0.4 m) BRI S XOK R (A 3) (b 4
FRIEE A B (K x 58 x 535125 0.4 m x
0.3 mx0.3 m) = MAFRIPYJZ RIS AR (5
R4) (H#AHK 0.1 m By/NEEiR 70 4>) J7 AU JA] 5
SRR UK R HE (B 5) (K x T8 x @35k
0.5mx0.5mx0.4 m), 4 MR KR
(B 6) (K x T x5:0.4 mx0.4mx0.4m,
Fi R fLEAA R 0.1 m, JEAR FE: 0. 4 m, JE.
0.2 m) Jy BUXS A M B 2K R (BEAY 7) (K x
P xE:0.4 mx0.4mx0.4m) J5H/)\ 2R
SO (BERL 8) (K x % x 7:0.4 m x0.4 m
x0.4 m) | [B AR = AR5 XK ik (BEAY 9)
(R HAAN 0.4 m, &4 0.4 m, 34 0.02 m x
0.02 m) 7N aAE R B K P il (RE8Y 10) (ki
ExTHExESHRH0.2mx0.2mx0.4m),

B4 model 4 HZI5  model 5

ﬁﬁ!‘) model 9 A0 model 10

B2 10 MEgEEEERRE

Fig.2 Ten Kkinds of artificial reef models

1.4 RIAH=*

V- f0 AR TR 30 L (B AT T K A 7 v e, 0
AR RIS A7 152 o AR ) 4R
R AR A FE— % B 10 FhE i A 3 11
ARG, % HE 2 BP0 45 10 A RMEAS R4S, F
BT BRM L 6 s LS GRRsR E — 37
100 Ix DAL, femy AT LAGA 2 2 000 1x 2 130 WL
DB 1E] A 8:00 £ 1900, 43 /N W&
SEARBRE K, i s e 0 ) 4 AT I O, A 21 5
¥R 3 U FRIEERH 3 & GW0107 A 7K T
PG ARG T R 5% . 56 0 R], KA P
HI7KIRTE R 25.5 ~28.5 C, k3 H 23 ~30, pH
K 7.74 ~7.83,

1.5 HiESITS5E

N P B Ve T B e 2 2
BRSO, ARSI ST T A A B[] i 3 56
f oA LB CE A O S B B, IR is
Origin F {4 H 5 B B A7 56 1 B0, B HEA T T 26
/S P e I/ Y S R I | s = W ]
Gaussion 8145, H: Gausion 3£ AL ANF

A
w /2

o,y i f B B S S B A AR, 0 M3 1
W43 AR bR o 22, x Ay BB /K R s ) B o
1, A BRI 2 0r 2 A (4 BEAIL AR 25 (R 359, Bk v
Wi ar A 0 B S8, $6 38 125 20 A5 1 S v ke 34467

http : // www. scxuebao. cn

Y =Y t



54 JE D, 55 2 10 Fob T A R R GH PR B4 4 £ P 5 SR AICR 713

LAy, NI EE R SR

Koo Py snE  RRENTYH
(P N AR X BUAY S B, A 7E 4% X B
AERE A A e R AT

P=YN/3 n x100%

i, PO E B  N, N2 i (7 <3) 1K
it A e DX BRI my D5 i (i <3) 3K
e B A% XY IR R

WRAFHEE  FEICRER) HiAR
e LAY R X P R (P) 5
FEH BRI AR (S) Z 1] B9 FUAH

- x 100%
w(R* - 1)

i N B EERCRIGRG P o i 7E A AT
PG BHE X3 B R D AR XA 5
PN FR 5 B O AR DX PN R B oL
AR

WREBM R o Db AR R
AR 14 AR 2 18] 20, AR 158 A B e o 85 1160 7
AP GETH 2R R B 8 9 2 A dal 0 o 4 AN IX
S, B IX A X R B DX A B X, AR AR X
SR KA R i ZE R A R A % Y X5 4 4R DXy
B 2R x, £0. 750 19 K X %
HE DX SR B LA T 22 101 B 53 by 2P AR B X
S s T A X A B DX A B KA 10 2% 22 T ) DX

2 4k

FEXF BRI 0 B (TCRERA A ) ER 2], 15
1T Bl LU B, SR e /KA 25 b i 3, HAE
SIS KA N A PUER B, 1 F T I RE A
HT 1l 3 A g £ B A il 2 n] R i 7 TG
WETE O T 7R B /KA Ul 40 ~ 70 em (% X3k HH 30
WK B i o 3 1 Origin B4 A st 81 AR P v B
3 AR FEA T il £ [n] 3R] 75 21 [ rp e il 2 il £k
HY o AT A A S IR A I (AR /N (BT 3) o
2k B IR 53.96 cmy, B[4 g5 K A oo a5 R S
24258 53.96 cm B, I A BGOSR B R, IF
LG f1 78 JE B KR 0 242l 38,39 ~ 69. 54
e [ DX 358 AR O 2 FE E SRR o

EP0THRZH (TCHEAAERY ) X a6 A LA, KA PN 43
T 10 Pl AR 5, 000 0 I iR R AR e, IF
T A AR P RN LG 20, R A TR i, i 2
SRR RN TR, 1o (/R 2370 /KA BE & FEIVS 2,

{ETCIEEEIGR |3 5 TORER WA B 194 TR A
250 -

200

number

PR 1 B

BAES /(cm)  distance

B3 TERAKIA ( THEEEER)
0 £ 9 =S 18 53 70 3R
Fig.3 Comparison of fish space occurring

number without artificial reef areas

PN 10 FREE AR BT80S 1250 1) AR R 0 A T4k
EIRTRICE 4) 1 SHfE ~8 S48 Rk i
EE A Y i R ) X s R S0 g K R Pl 20 ~
50 cm, 1} 9 “SHEFN 10 5 i 56 £ H BT K e K
1 X IR SR B K A Hres 10 ~ 40 em, 43531 o X
A 0 A A5 K HE B X 88 (40 ~ 70 em) J] 7K
FE AL ST RS T 20 130 em, A 10 A (AR
X 4 — o AR ROR

XF 10 Fefrife A AL 1 0 B o A A T i 2K (o]
FH(E4) &3 S4E(75.23% ) 6 SHE(75.07% ) 9
FHE(T6.47% ) LA FALT 90% Fb, HE 7 Fif
B [ 5 2RISR 5 T 90% | i) 7 Sl
A HIBF] T 98.14% | [HHAUA BERAT . 10 A~
LRI M 1 2543 A i il £, 10 A iy 28 0 00 4331
A 37.40.40.10 44.69 36.67 43.46 41.18 .39.25
45.38 28. 54 F1 28. 58 cm, & W (A Th.0 5 B
MRT X BRI (53. 96 em) B HLO sUER 5, (Y
AR £ 4 IR B AR B s s B AT HE 2
XFLUAT 9 SHEAT 10 S B B 5 K, 43l i
T 25.42 125.38 cm,

MR AL X & (£ 1) ,BR 5
SRR S | JHAth A T il A A R A DX i o 9 BT
Feik SRR KA L 20 ~ 30 em JE N, T
FERAEIX 22 BN HL A B (2,9 SR 10 5 2 4R
X B N & 57K O BE B Bk, 43 3 D 10,08 Fi
14.89 cm, HoAth 8 Tl A% 4 IX 1) N 4 5 K #
R B X B K, 10 57 25 48 X (1 Hh 2% 57K
RO R B, O 42,28 em, H TR 3 Sk
5 £0 3 S A A AT R ] 0 A ] 0 o A A4

http : // www. scxuebao. cn



714

35 4

B | B

BIR 1 IR¥

PR 1 IR

B 1 B

number

PR 1 IREL
number

number

number

number

250 r
200
150
100
50
0 10 20 3040 50 60 70 80 90100 110
BEES /(cm)  distance
15 (Model 1)
250
200 +
150 +
100 +
50 +
0 lIO 2I() 3I() 4I() SI() 6I() 7I() 8I0 9I()l(l)0 IIIO
BEES / (cm)  distance
351 (Model 3)
250
200 -
150
100
50
0 10 20 30 40 50 60 70 80 90100110
BEES / (cm)  distance
55 HE(Model 5)
2501
200+
150+
100+
0 .
Y1020 30 40 50 60 70 80 90100110
PEE /(cm)  distance
75 (Model 7)
250
200F
150 +
100
50 +
L
0 10 20 30 40 50 60 70 80 90100110
BEEY /(cm)  distance
95 (Model 9)

250
200
§ E 150
=g
K2 100
K
50
0
250
200

ﬁglso

R

50

£
Xz L
E:l(')O

10 20 3040 50 60 70 80 90100101

PHES / (cm)  distance
25 f(Model 2)

/

10 20 30 40 50 60 70 80 90100 110
PEES /(cm)  distance
45T (Model 4)

B 1 IRBL
number

0

250

200

ﬁg 150
> E
K3

= = 100

50

7

l(l) 2;’) 3|0 4;') 51') 6I0 7;’) 8|0 9|01(|)0 lll()
BEES / (cm)  distance
65 TE(Model 6)

li’) 2I0 3I0 4‘0 5I0 6‘0 7‘0 8I0 9‘0 160 1‘10
PEES /(cm)  distance
851 (Model 8)

10 20 30 40 50 60 70 80 90100110
BEEY / (cm)  distance
1057 (Model 10)

4 10 Fhag R R X 50 AR 30 & A9 = 8] 2 R 50K

Fig.4 Comparison of fish space occurring number with artificial reef areas

http : // www. scxuebao. cn



54 JE D, 55 2 10 Fob T A R R GH PR B4 4 £ P 5 SR AICR 715

F1 A ETE 10 TRl PR ER o

Tab.1 The spatial distribution of fishes in 10 reef experiments
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Attraction effect of various artificial reef models on Sparus macrocephalus

ZHOU Yan-bo, CAI Wen-gui, CHEN Hai-gang, CHEN Pi-mao, LU Guo-min, JIA Xiao-ping *
(Key Lab of Fishery Ecology Environment,Guangdong Province of China ,Key Field Scientific Experimental
Station of South China Sea Fishery Resource and Environment ,Ministry of Agriculture ,South China Sea
Fishery Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China)

Abstract . Artificial reef was used in marine ranch to improve the marine ecological environment and
enhance the fishery resources. Attractive effects of artificial reef may be attributed to creating habitat , shelter
and spawning ground for the various kinds of fish,therefore positively affect the breeding and growth of the
fish. In recent years, artificial reef construction programs have been rapidly developed in China. However, the
knowledge of the effect of artificial reef on marine ecological environment is limited. The present study
aimed to determine the influence of materials, structure and combination on the attractive effects of the
artificial reefs and therefore provide useful data and information for the development of artificial reef
construction. In the present study , the effects of ten kinds of artificial reef models with different shapes, which
have been deployed in Yangmeikeng reef area,on the behavioral responses of the fish Sparus macrocephalus
and the fish attraction effects of the artificial reef models were analyzed and compared with those without the
artificial reef model in the trough. The result showed that in the condition without the artificial reef model in
the trough,the fish liked to stay in radius of the center trough area within 40 —70 cm. while the fish are more
dispersed in the trough. After the artificial model was put into the troughs,the fish liked to stay in radius of
the center trough area within 20 —50 cm while No. 1 reef-No. 8 reef were put into the trough, the fish liked
to stay in radius of the center trough area within 10 —40 cm while No. 9 reef and No. 10 reef were put into
the trough. The average occurring rate of the fish inside and near the reef areas all increased, while
comparing fish occurring rates in artificial reef areas with or without artificial reef. The analysis results
showed that all of the ten artificial reef models have obvious attraction effects on S. macrocephalus,
especially for model NO. 10. Its attraction effects ramk from strong to weak ,respectively No. 10 Reef > No. 9
Reef > No. 1 Reef > No. 2Reef > No. 7 Reef > No. 4 Reef > No. 5 reef >No. 6 reef > No. 8 reef > No. 3 reef.
The present study aims to determine the influence of materials, structure and combination on the attractive
effects of the artificial reefs and thus provide useful data and information for the development of artificial
reef construction.
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