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10 3 3 R CPUE 4.52
13 8 5.75 (Glyptocidaris crenularis)
19 9 R s CPUE
10 5 3 43.3%,
3 CPUE B0,
CPUE R
(Hexagrammos otakii) , ,
> [31-33]
CPUE 1.36 4.13 R
& (Charybdis japonica)
*1 BHEXMNBRXEEXEYEZR
Tab. 1 Fish species in the artificial reef areas and the control area
SA NA CA
(Congridae) (Conger myriaster) + + +
(Pleuronectidae) (Pseudopleuronectes yokohamae) + +
(Kareius bicoloratus) + +
( Liopsetta abscura) + +
( Verasper variegates) + + +
(Cleisthenes herzensteini) + +
(Bothidae) (Paralichthys olivaceus) +
Y (Gobiidae) i (Synechogbius ommaturus) + +
i (Gymonobius macrognathus) +
(Sparidae) (Acanthopagrus schlegelii) + +
fig  (Serranidae) (Lateolabrax japonicas) +
(Ammodytidae) (Ammodytes personatus) +
fi;  (Sillaginidae) i (Sillago sihama) +
(Sciaenidae) (Larimichthys polyactis) +
(Scombrida) (Pneumatophorus japonicus) +
it (Stichaeidae) i (Ernogrammus hexagrammus) +
flif  (Pholidae) #i# (Pholis fangi)
(Synodidae) (Saurida elongata) +
(Hexagrammidae) (Hexagrammos otakii) + +
(Agrammus agrammus) + +
fif  (Scorpaenidae) filj(Sebastes schlegelii) + + +
fig(Sebastiscus marmoratus) + +
fi  (Engraulidae) fisg(Thryssa kammalensis) +
(Clupeidae) % (Konosirus punctatus) +
; ; SA ; NA ; CA ( 2 3 )
22 BB CPUE 61.0%
4 , i i
e ,
CPUE 49.2%  7.5%, 3 ;
CPUE 22.3%  2.1%, 10.2% 9.2% 3.6%
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x2 BBEXMMBREZEEYER

Tab. 2 Crustacean species in the artificial reef areas and the control area

NA SA CA
(Decapoda) & (Charybdis bimaculata) +
& (Charybdis japonica) + +
(Portunus trituberculatus) +
(Dorippe japonica) +
(Philyra pisum) +
(Oregonia gracilis) + +
(Paguroidea. sp.) +
(Crangonaf finis) +
(Alpheus heterocarpus) +
(Stomatopoda) (Oratsquilla oratoria) +
*3 BBEXMIEBXE CPUE
Tab.3 CPUE of the artificial reef areas and the control area
( (%))
(g/d ) (g/(d ) (g/(d )
SA 877.5+65.3 514.1+46.6 316.1+£100.0 15(32.7), (18.9), fifi(11.4)
NA 1633.8+£122.1 1124.0+138.1 410.3+£127.1 (30.7), 15 (22.3), (22.2)
CA 1098.5+111.1 456.4+47.0 67.88+32.0 (43.3), (12.5)
x4 BRYMBH
Tab.4 Dominant species of catches
« . ) (%) CPUE (%)
Lo 33.30 49.20 8257
(Asterias amurensis) 27.60 3.30 3097
13.80 7.50 2134
22.00 61.00 8298
2012.09 Lo 25.60 22.30 4793
17.10 2.10 1915
12.20 5.20 1161
i 59.30 87.20 4883
fiig 37.00 9.60 1555
13.90 40.20 5409
41.60 12.30 5383
32.30 34.50 2228
2012.12 71.90 33.70 7045
66.70 23.20 2995
i 13.30 34.60 1597
6.70 25.20 1062
26.50 51.50 7792
32.40 4.10 3645
77.40 86.40 12281
2013.05
25.70 38.10 6384
41.40 6.90 3224
11.40 23.60 1166
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(. ) (%) CPUE (%)
ezt 32.90 33.60 6652
fify 17.70 13.60 3131
il 12.70 27.30 2663
12.70 8.50 2115
13.90 3.70 1766
ezt 32.00 52.70 8467
2013.08 fiy 30.40 15.50 4590
18.40 20.60 3902
37.20 62.80 6671
il 16.80 10.40 2718
(Asterina pectinifera ) 13.90 9.90 2381
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iy 8.00 3.00 1105
2.3 ERMLEMRIE
, CPUE
2
51.5% 86.4% 38.1%, ’
fil b ’
, CPUE (ANOSIM)
69.4%  88.8%, (P<0.05)
B
, CPUE 62.8%, ; % fit
fil e CPUE 3
21.76% ,
201305N3
20130582
201305N1
201305N2
201308N3
201308N2
L 20130883
20120983
20130882
4‘—:20130583
201308S1
201212C1
201212N2
201212N3
4|:E20121252
201305C3
2013050
20121283
201308C3
201308C2
’_,—|:201308C1
201305C1
| 201305C2
201209N3
4,—:20120%1
20120982
[ 2o
201209N1
201212N1
2|0 4&0 6|0 8|0 160
2

Fig. 2 Cluster analysis (Bray—Curts) for the artificial reef areas and the control area
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(P=0.16>0.05) 5.23~5.40°C, 47.36%,
R 48.60%
5 fiy b
4 b fil
66.85%
x5 BRYEHLEER
Tab.5 Comparison of catch communities
1 R PA) (g/(d- )
2 (%) 1 2 (%)
0.849 0.1 66.85 i 654.67 14.48 24.80
26.33 106.56 46.34
83.33 0 65.74
56.77 86.48 84.77
0.469 0.1 47.36 I 14.48 314.52 20.44
106.56 26.08 40.61
figh 6.77 137.98 58.58
86.48 563.92 70.41
0.511 0.1 48.60 0.00 791.92 20.39
fih 137.98 123.47 34.82
I 314.52 99.06 48.91
536.92 222.77 61.71
24 SMREBBENFELRADTH ’ .
e pH DO COD
, 6 (P<0.01)
*o BHXNEETFMEREY
Tab. 6 Environmental measurements and plankton in the artificial reef areas
)
2012.09 2012.12 2013.05 2013.07
() T 25.6 53 10.7 26
S 33.1 31 323 33.1
pH pH 8.2 7.9 8 8.1
(mg/L) COD 2.1 1.6 23 23
(mg/L) DO 7.3 9.8 7.6 7.2
a(pg/L) chla 9.3 3.3 6.5 11.6
( /m?) zp 305.4 356.7 3644.7 427.7
(10°  /m®) PP 15.3 0.6 10.5 3.5
3 R a
CCA 41.6%, (P<0.05)
26.7% - 36.1% 22.5% 18.9%, 77.5%
, —0.8416, a
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reef sea area of Weihai
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Abstract: Fishery resources and environmental elements in the Xiao Shidao artificial reef area and its control area
were investigated during 2012-2013 to identify the influence of artificial reefs on species as well as catch commu-
nity structure characteristics, which were analyzed using the CLUSTER, one-way ANOSIM, and SIMPER methods.
The correlation between the dominant species and environmental factors was analyzed using CCA methods. The
cage net survey results showed that the number of species in the southern and northern reef areas was higher than
that in the control areas 18, 24, and 31. The dominant fish species throughout the year in the southern and northern
reef areas were Charybdis japonica and Hexagrammos otakii. The dominant species in the control area were
Glyptocidaris crenularis and Hexagrammos otakii. The size of the fish and crustacean catches in the southern and
northern reef areas were higher than that in the control area. CLUSTER and ANOSIM analyses indicated significant
differences in catch community structures both among seasons (P<0.05) and between the artificial reef areas and the
control area during spring and summer (P<0.05). CCA analysis showed that the major environmental factors af-
fecting the distribution of dominant species in reef areas were water temperature, chlorophyll, and dissolved oxygen.
In conclusion, construction of artificial reefs ameliorated the catch community structure of the Xiao Shidao artifi-

cial reef areas and increased the catch abundance of the dominant economic fish and crustacean species.
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