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Fish community structure and its seasonal change in subtidal sandy beach habitat off south-
ern Gougqi Island. WANG Zhen-hua, WANG Kai, ZHAO Jing, ZHANG Shou-yu ( College of
Marine Sciences, Shanghai Ocean University, Shanghai 201306, China). -Chin. J. Appl. Ecol. ,
2011,22(5) : 1332-1342.

Abstract; To understand the characteristics of fish community structure in sandy beach habitats of
island reef water areas, and to evaluate the potential capacity of these habitats in local fish stock
maintenance, fishes were monthly collected with multi-mesh trammel nets in 2009 from the subtidal
sandy beach habitat off southern Gougqi Island, taking the adjacent rocky reef habitat as the control.
o and B species diversity indices, index of relative importance (IRI), relative catch rate, and
dominance curve for abundance and biomass ( ABC curve) were adopted to compare the fish species
composition, diversity, and community pattern between the two habitats, and multivariate statistical
analyses such as non-metric multidimensional scaling (nMDS) and cluster were conducted to dis-
cuss the fish assemblage patterns. A total of 63 fish species belonging to 11 orders, 38 families,
and 56 genera were collected, of which, 46 fish species were appeared in the two habitats. Due to
the appearance of more warm water species in sandy bottom, the fishes in subtidal sandy beach hab-
itat showed much higher richness, and the abundance catch rate (ACR) from May to July was high-
er than that in rocky reef habitat. In most rest months, the ACR in subtidal sandy beach habitat
also showed the similar trend. However, the species richness and diversity in spring and summer
were significantly lower in subtidal sandy beach habitat than in rocky reef habitat, because of the
high species dominance and low evenness in the sandy beach habitat. Japanese tonguefish ( Parapl-
agusia japonica) was the indicator species in the sandy beach habitat, and dominated in early
spring, later summer, autumn, and winter when the fishing pressure was not strong. In sandy bot-

tom, a unique community structure was formed and kept in dynamic, due to the nursery use of

* [ R i ARBIT & R TR H (2006AA100303) KRS 812150 H (2007BAD43B03) | [HF HAREM2: 54T H (30471332,30871924) Fil
WA 355 10 (2010418013-03 ) W Bl

# o WIVEH . E-mail ;. syzhang@ shou. edu. cn

2010-10-12 Yitf,2011-03-04 $3Z.



5 TERAEE . AT B T A7 D b AR B 0 SRR IR S5 AN 2= A8 1k 1333

sandy beach by Japanese anchovy ( Engraulis japonicus) from May to July, the gathering of gray

mullet ( Mugil cephalus) in most months for feeding, and the large quantity appearance of plotosid

catfish ( Plotosus anguillaris) in early Autumn, which was quite different from the community struc-

ture pattern dominated by reef fishes in rocky-algae habitat. The subtidal sandy bottom off Gouqi Is-

land was serving as both nursery and feeding grounds for many fish species, being a suitable habitat

for flatfishes. It was concluded that the sandy beaches around Gougqi Island could be a very impor-

tant habitat for economic fish species, especially as a nursery ground for juvenile fishes, contribu-

ting to the fish stock maintenance in specific area.

Key words: sandy beach; rocky reef; fish community structure; ABC curve; Gougqi Island.
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Table 1 Fish species number of different ecological types in sandy beach and rocky reef habitats

AR JIT A A HHR Bt

Ecological type For all species Unique species Mutual Total
SB RR SB RR species

& 7K Fl Warm water fishes 25 21 14 10 11 35

BZ I Fl Warm temperature fishes 21 24 3 6 18 27

¥ RA Cold temperature fishes 0 1 0 1 0 1

JIGJZ Ground fishes 14 12 5 3 9 17

ITJEEJZ Near-ground fishes 20 24 7 11 13 31

[ 2 Pelagic fishes 12 10 5 3 7 15

it Total 46 46 17 17 29 63

SB. 7bHh Sandy beach; RR: P20 Rocky reef. F[6] The same below.
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Fig.2  Monthly variations of catch rates in sandy beach and
rocky reef habitats.

SB. ¥bHh Sandy beach; RR: p=¥iid Rocky reef; BCR: YRR
Biomass catch rate; ACR: FJE 13K Abundance catch rate. T [F] The

same below.

Table 2 Seasonal and annual average catch rates in sandy beach and rocky reef habitats ( mean+SD)

HETNES A = H%E hZE &% FEMHE
Catch rate Habitat Spring Summer Autumn Winter Annual average
ACR SB 2.8+2.3 6.8+5.2 4.2£3.0 0.6+0. 1 3.1+3.7
(ind - h7") RR 1.5+0.8 4.7+2.2 1.9x1.4 1.4+1.0 2.4x1.9
BCR SB 58.5x4.4 101. 7+36. 4 261.1+178.0 36.6+9.9 111.8+121.6
(g-h™) RR 66.6+30.9 145.7+67. 8 121.5+47.3 62.8+68. 1 99. 1+60. 3

ACR. FJF#n3k% Abundance catch rate; BCR H: W) HE 353 Biomass catch rate. N [A] The same below.
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Fig.4 Monthly variations of Jaccard’ s species similarity among

different sampling sites.
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Fig.5 Dendrogram of monthly collections of fishes in sandy beach and rocky reef habitats.

T AR FRECT R RAE A 4y, Ko T 9 A RAE2 YK, 2051 091 F1092 27K Numbers in horizontal ordinate represented sampling month.

2 samples

were collected at site MG in September which were indicated by 091 and 092, respectively.
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Table 3 The top three fishes in percentage of biomass and abundance in two habitats during different seasons

A % = RS e &7
Habitat Type Spring Summer Autumn Winter
SB G887k s H A2 655 34 WIFEE 12 8 i 41 H A= 251885 45
Biomass Paraplagusia japonica Paralichthya olivaceus Plotosus anguillaris Paraplagusia japonica
217 R AR 11 T liifh 16 /N £ 22
Engraulis japonicus Seriola dumerili Nibea albiflora Larimichthys polyactis
SR 11 fif 8 N T fif 21
Conger myriaster Mugil cephalus Larimichthys polyactis Mugil cephalus
FRE i 83 fif2 37 i fif 25 H A5 34
Abundance Engraulis japonicus Engraulis japonicus Plotosus anguillaris Paraplagusia japonica
H AR5 5 INEEfh 8 A 16 /INEE A1 29
Paraplagusia japonica Larimichthys polyactis Nibea albiflora Larimichthys polyactis
/NHAR 4 Wt 6 H A7 14 IR 15
Larimichthys polyactis Trichiurus haumela Paraplagusia japonica Thryssa kammalensis
RR Y Bk 29 Bk A0 15 Bl 10 25 e i 19
Biomass Agrammus agrammus Agrammus agrammus Nibea albiflora Sebastiscus marmoratus
17 18 kil 12 B 16 T BRI 17
Sebastiscus marmoratus Sebastiscus marmoratus Conger myriaster Acanthopagrus latus
B 14 B 4t 9 B PR it 8 B 14
Nibea albiflora Johnius belengerii Johnius belengerii Nibea albiflora
F R g fih 33 & i 26 & i 25 o B il 52
Abundance Sebastiscus marmoratus Sebastiscus marmoratus Sebastiscus marmoratus Sebastiscus marmoratus
B3 30 Pkt 16 Bl 16 BEk 10
Agrammus agrammus Agrammus agrammus Nibea albiflora Agrammus agrammus
ARG L 6 /N 12 B 15 /N £ 8

Halichoeres tenuispinis

Larimichthys polyactis

Agrammus agrammus

Larimichthys polyactis

B AE 43 L Number after species was percentage of biomass or abundance.
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R4 IDMANETE 8K EYEAMBIENIMEE FH BIOENV 18X 5317

Table 4 BIOENYV analyses of fish biomass data with environmental factors in sandy beach and rocky reef habitats

VoMb V% Fish community in SB

ATEAISHEVE Fish community in RR

AT Xof o A ¥ Z T HFHE AT X g R T Z T HFHE
Single Related Multi- Factor Single Related Multi- Factor
factor factor factor combination factor factor factor combination
0. 346 I 0. 286 In,vi 0.425 1 0.425 I,V
0.119 I 0.224 I,1 0. 128 Al 0.373 I,v,V
0. 058 v 0.209 1,0,V 0. 126 I 0.392 I,n,v

-0. 007 Vi 0. 186 I,V 0. 104 v 0.365 I,1

-0.097 1 0. 180 I,I,V 0. 085 A% 0.355 [,,v

-0. 289 \Y 0.170 nm,v,v -0.039 | 0.343 I,

I . i Temperature; I : 5% Salinity; . %% % a Chlorophyll a; IV: 3 Turbidity; V. % # % Dissolved oxygen; VI: &M Transparency.
T2 A5 R A AR & R B KK 6 4 Only the largest 6 correlation coefficients were listed on multifactor column.
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Fig.8 Percentage of young fish abundance in sandy beach and

rocky reef habitats.
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