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F1 =AM T HIERFHIAT K
Tab.1 Monthly variation of seven selected environmental factors at three stations
1 2 3 4 5 6 7 8 9 10 11 12
(C) MF1 10.3 109 12.6 154 19.6 21.0 239 253 239 223 199 138 182454
MF2 10.6 11.3 12.5 157 19.1 20.8 224 255 239 226 19.6 13.8 18.2+5.2
SB 10.8 11.1 12.7 152 19.1 21.0 23.1 254 245 224 195 13.1 18.2+453
MF1 31.0 29.3 29.8 30.5 28.7 30.8 26.8 26.6 28.8 269 28.6 263 28.7x1.7
MF2 31.6 30.8 30.1 30.0 30.1 31.0 29.6 262 272 28.0 269 274 29.1+1.8
SB 31.3 30.1 30.2 30.7 30.2 30.9 282 26.0 224 243 265 277 28.2+2.9
(m) MF1 02 03 03 08 09 11 12 13 08 05 04 03 0.7+0.4
MF2 03 03 05 07 09 12 12 18 09 05 03 03 0.7+0.5
SB 02 03 04 08 09 10 11 17 08 04 03 02 0.7+0.5
a(ug/L) MF1 33.3 387 362 154 178 168 133 19.6 234 287 307 323 2554838
MF2 32.8 343 332 19.2 22.0 18.0 142 123 249 273 27.0 333 249478
SB 35.0 333 31.1 11.1 94 12.0 99 12.0 31.3 282 323 304 23£10.8
(mg/L) MF1 89 91 79 84 72 65 49 58 54 65 89 93 7.4+1.6
MF2 89 88 80 78 75 66 49 58 54 61 75 92 7.2+1.4
SB 91 94 78 82 72 65 55 57 61 64 87 91 7.5+1.4
(NTU) MF1 35.6 42.6 369 10.1 13.1 10.1 7.9 152 10.6 17.2 284 30.0 21.5t12.4
MF2 37.8 47.1 352 10.6 15.1 13.7 108 6.3 123 23.1 29.1 313 22.7£13.1
SB 39.2 37.0 32.1 93 92 79 47 59 33,6 292 373 287 22.8+£14.0
(cm) MF1 363 347 270 233 308 417 230 346 245 174 148 176  271485.2
MF2 325 353 270 330 308 385 230 292 245 155 148 216 271475.0
SB 308 280 325 132 403 417 437 419 320 128 164 176  292+117
, , W ; w
, Bray-curtis PRIMER 5.0
BC, , SPSS 16.0
5 |”ik —”jk|
BC BC= 2ty nix : a=0.05
i k T ko2 HR
5% X .
(ANOSIM) 21 AARUA
, 1 000 2 41 10
(BIOENV) 28 36 2) 35
(abundance biomass ? (MFL 8 1722 25
comparison curve, ABC ) , ME2 717 2425 ), SB
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Tab.2 Fish composition, abundance, occurrence and eco-types at the studied sites of the two habitats

(ind)/ (%)
MF1 MF2 SB
Harpadon nehereus 1/8.3 1/8.3 A
Conger myriaster 8/25 9/41.7 1/8.3 WTe
Muraenesox cinereus 3/16.7 3/16.7 9/41.7 WwW
figz Engraulis japonicus 8/16.7 6/8.3 1/8.3 WT
Anchoviella commersonii 7/16.7 2/16.7 2/8.3 wWw
fiit Thryssa kammalensis 201/25 254/25 199/33.3 A
fiit Thrissa mystax 2/8.3 2/16.7 11/16.7 A
Sardinella zunasi 11/16.7 1/8.5 WW
fig Konosirus punctatus 14/16.7 WwW
1lisha elongata 1/8.3 1/8.3 WWwW
Johnius belangerii 178/100 107/91.7 61/75 WWe
Collichthys lucidus 1/8.3 WT
Larimichthys polyactis 44/75 36/66.7 17/33.3 WTe
Larimichthys crocea 2/16.7 1/8.3 WT
Nibea albiflora 22/50 6/41.7 39/41.7 WTe
Nibea japonica 39/8.3 Wle
fifh Miichthys miiuy 17/25 63/8.3 WTe
Oplegnathus fasciatus 1/8.3 WTe
Parapristipoma trilineatum 1/8.3 A
iz Decapterus maruadsi 7/16.7 5/16.7 27/8.3 WT
Scomberomorus niphonius 2/16.7 WwW
Eleutheronema tetradactylum 2/8.3 WwW
Pampus argenteus 2/8.3 Ww
fiis Amblychaeturichthys hexanema 3/8.3 7/16.7 WTe
fiid Odontamblyopus rubicundus 1/8.3 WWe
Lateolabrax maculatus 2/16.7 WTe
fi Pelates quadrilineatus 2/8.3 1/8.3 WWwW
Trichiurus haumela 5/16.7 2/8.3 wWw
Elops saurus 1/8.3 Ww
Plotosus anguillaris 1/8.3 wWw
fih Sebastiscus marmoratus 20/41.7 27/58.3 1/8.3 Wle
Agrammus agrammus 2/8.3 Wle
fiff Platycephalus indicus 5/16.7 13/58.3 WWe
Chelidonichthys kumu 2/8.3 Ww
Paralichthys olivaceus 1/8.3 Wle
Cynoglossus joyneri 2/16.7 3/16.7 Wle
Cynoglossus abbreviatus 1/8.3 2/8.3 Wle
Cynoglossus gracilis 1/8.3 Wle
fif Navodon modestus 1/8.3 WwW
fif Takifugu oblongus 1/8.3 Ww
i g Lophius litulon 2/8.3 6/16.7 WT
:WT ; WW ) ; O VAN
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Tab.3 Composition of dominant species at the studied stations in the four seasons

i

. F=0.027, P=0.875),
. F=0.857, P=0.385); (3)

(F=10.72, P=0.014);

B

MF1

MF2

SB

Johnius belangerii (74.6)
fiflhy Sebastiscus marmoratus 47.1)
fiit Thryssa kammalensis (83.2)
Johnius belangerii (53.1)

Johnius belangerii (84.6)

Conger myriaster (42.6)
Larimichthys polyactis (36.9)
{6z Lophius litulon (28.7)

Johnius belangerii (76.7)

fith Sebastiscus marmoratus (42)

Johnius belangerii (73.3)
fiit Thryssa kammalensis (60.8)
Johnius belangerii (113.8)
Conger myriaster (19.9)
Johnius belangerii (89.4)

Larimichthys polyactis (49.1)

Johnius belangerii (63.8)
Nibea albiflora (10.1)
fig Thryssa kammalensis (79.9)
Johnius belangerii (32.1)
Johnius belangerii (22.2)
i Platycephalus indicus (24.1)
{2t Lophius litulon (39.6)
fifi Platycephalus indicus (20.3)
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Fig.2 Univariate indices of fish community structure at each sampling station in each season
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Tab.4 Average weight of total individuals for each station during each season

MF1 32.3+44.5 33.1492.2 115.9+159.2 297.7+£734.9
MF2 41.7+48.7 59.5+102.2 72.1+£80.4 47.8436.4
SB 86.4+66.9 65.7£93.8 143.4+250.2 564.3+1, 224.8
, , ; 52.6%;
4 2 ;
, 60%; fiie i i
, 5
(R=0.974, P=0.001) ( 5
. . 60%, s
23 %2EFBR (9
> ) (Global
R=0.093, P=0.021<0.05)
( 3 50% , (R=-0.044, P=0.827>0.05)
5 : fitt ( 4
72.4%; fiy L ; figc i i
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Tab.5 The average dissimilarity of community composition and significance levels (4D/P)
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Fig.4 The abundance and biomass comparison at three stations in the study area
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Tab.6 BIOENYV analyses of fish community in mussel farming and soft bottom habitats

0.586%* \4 0.647%* I, v 0.312% \% 0.352% V, VI
0.418* v 0.566** Ir, v, Vi 0.287* VI 0.293* I,v,vi
0.382* | 0.523** I, 1, v, Vi 0.146 I 0.246 I, v, vi
0.306%* II 0.520%* [,11I,V —-0.056 VI 0.244 [,V
0.285* VI 0.490* I, v, v, vii -0.079 11 0.234 11, v, v
0.108 il 0.488* Vv, Vi —0.132 IV 0.231 [0, vV, VI
0.087 VI 0.485* [,I0,Iv, V, VI —0.162 I 0.226 I,V
e, (P<0.001), “*”.  (P<0.05) 1. ;1. ;I ; V. a VI VI
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Study of benthic fish community structure in mussel farming
habitat of Ma’an Archipelago
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Abstract: In order to study the ecological effects of mussel farming on natural benthic fish community, fishes were
collected monthly using multi-mesh trammel nets from mussel farming (MF) and soft bottoms (SB) habitats in southern
Lithua, Ma’an Archipelago. Univariate indices such as relative abundance, species richness, species diversity and similar-
ity were compared. Multivariate analysis such as abundance and biomass comparison (ABC) curve, cluster analysis and
BIOENYV were also used for comparison between MF and SB habitats. A total of 41 species were identified (35 species in
MF and 25 in SB). Much more taxa were found in MF compared by number of species. Sciaenidae fish such as Johnius
belangerii and Larimichthys polyactis showed stronger dominance degree in MF than that in SB habitat. Sebastiscus
marmoratus and Conger myriaster became seasonal dominant fish in MF rather than in SB habitat. However, dominant
fish from SB habitat like Platycephalus indicus and Lophius litulon can rarely be collected in MF habitat. Univariate
comparisons indicated that similarity of species composition between MF and SB habitat was at media-dissimilarity level.
Species richness and diversity as well as evenness were higher in MF than those in SB habitat in spring and summer.
However, no significant differences of those indices were observed between MF and SB habitats during all seasons. Mul-
tivariate analysis revealed that fish community patterns were differed not only among seasons but also between habitats.
Much more small and juvenile fishes were collected from MF than SB habitat and community structure appeared to be
more stabilized in MF. BIOENV revealed that dissolved oxygen (DO) was the largest factor in both of the two habitats.
Our study suggests that mussel farming may act as a population enhancement tool for some Sciaenidae fish as well as
juvenile rocky fish, although no significant effects on fish community structure and species diversity were found. In addi-

tion, it also provides extra shelters for small and juvenile fishes.
(A %3 R 3k)
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