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Tab. 1 The statistics of the major fish orders in Ma’an

Archipelago and its eastern waters B
H 2 J& i
order family  genus  species

fifif, H Perciformes 21 41 47
fih /2 H  Scorpaeniformes 6 8 10
B H  Anguilliformes 4 5 5
i H  Pleuronectiformes 3 5 12
fifz H  Tetrodontiformes 3 3 3
fiff 2 H  Clupeiformes 2 6 7
JT%f H Myctophiformes 2 3 4
HAth  others 6 6 8

AR TR A A FhOFR (£2), Je sk i (Harpadon
nehereus) N 2AEPLFEA, JilBE (Psenopsis anomala) |
PR A BE A1 (Collichthys niveatus ) F1 Fg /& 7 iy
(Cynoglossus robustus) &L HH, B =L HEF
/Nt (Larimichthys polyactis). 7 f(Trichiurus
lepturus) 17N 22 %  HF §§ {1 (Chaeturichthys hex-
anema), W (Coilia mystus)F Sk A 7 1 (Colli-

chthys lucidus)[@) A FK . & Z=LHEFh
22 BEERIS

i I8 0 8 R B R (R 2) Al JE i 2 4
J& (nMDS)J5 ¥ X RETE HEAT R 43, 2805 2 1 &5
BER —F. Ty By RO IR it 0 2R R v ik
AT LA A 34~ 6r 20 . DA S 30 ol R Y

S (A 1) DARKIE &l Al o 3 Al 437 20
(20 100 L)L T R K 3800k Ry F2 A o 2 2H (4 1,
KA oA uifidl: A1, A0, HAMmd
I Vi), ANOSIMArHTRI, AF5% X ek fa 2k
BV 2H BUTE 4~ 2R B2 (] 5 AETE R 10 35 25 % (R 5=
0.874, P<0.01; Rg==0.786, P=0.002<0.01;
Ry ==0.845, P<0.001; Rx==0.839, P<0.01). [
— =, AN[A] A 4 22 A 1) ANOSIM A3 AT R Y
HEA 1 524 AR 22 70 2% (R=0.619, P<
0.01), H 154, HI5HMZEZzERARE
(R=0.427~0.556, P>0.05); =M1 541, H
I 52, 411 540 MR 2 2E 7 i 2 (R=0.744~
0.977, P<0.05); BkFEHITI S5HN. A 154
. 4054 W68 2= = i
(R=0.651~0.959, P<0.01); &ZH 1 54 T HRE
TR 2 R T (R=0.773, P<0.01), 40154
M. 200540 M2 [\ 2 5% & % (R=0.740~0.815,
P<0.05),

42 FENMD S 45 3 14 B 38 28 2 (stress) 73 il
4012, 0.16, 0.16F10.17, 44 EnMDS/HHT i/
B IR L AR 8, & 2R R B
VAL S W (813), SIS KL 2L B
JsR AN, F ISR A S o T A —
FE LS, T R A T 2 N B D) T
i Z=, E— 4 B SIMPERZM T 45 R B, ANl
57 [A) 9 20 BT YA e | A b o o R R
90.82% . H#B84.36% . H488.32% . H
91.11%. X 493.47%. #k473.33%. [A—Z=17,
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Tab.2 The composition and IRI of dominant fishes in Ma’an Archipelago and its eastern waters

ik IRI
species %2 spring B2 summer % autumn %7 winter

/NEETE Larimichthys polyactis 10 497.32

Je3kft Harpadon nehereus 3727.26 1 794.42 11 883.94 8524.32
Wit Trichiurus lepturus 1075.35

M Coilia mystus 1371.62 3414.74
Jfi§  Psenopsis anomala 1841.91

WSkMEFE B Collichthys lucidus 1100.41 1234.80
BEIMGE ®  Collichthys niveatus 1092.57

ST Cynoglossus robustus 1032.05

N RURER M Chaeturichthys hexanema 1085.44
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Fig.2 Clustering groups of 19 sampling sites in Ma’an Archipelago and its eastern waters

(a) spring;: (b) summer; (c)autumn; (d) winter, the same below

AN 7] 3l 57 20 2Z 18] 08 A S 0 B 43 L A il ol R 2R A
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1M 65.09%; HFA 1541 70.30%, 4115
AN 87.52%. AN ST 76.38%; #FHI S
411 73.05%. 41 541 79.34% ., AN 541
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74.16% . 411 5241 82.84%.
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WR PR A B R A A, 2 T Y 3 78U b £ 45 o 65
Gy BRI 1 MARVRP AL AR RUBT A, 2 T AL R AL
fhr s, 2 LRG3 41 5% K 22 (Apogonich-
thys lineatus)55 ; 22241 1 A Fh A1 HE XUST i
Skt AN, Jeskfa ik, dmt
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(B F- 247 hH S P 1) DT AR (B A 51 68.14%; HEH 15
B R /NS, NP RIFE . fEIK
5 (Cynoglossus joyneri)Fl g3k £, XF 20 [0] -1
AH S Y TR 35 3082.35%, 2H T 541 T ja) 4 1t
P /Nt N RERE M, BIREE .
S Ao R 5 6 2 1] ST 25 A S 1) BT ik 1 8 #
86.39%, 1 11 541 I\ 5316 F A3 7S 22 7 AR %
o, /NEEAn ) R AR IC O B, 04 ()7 3 A
SEPE TTRRE L B 77.18%; Bk T 540 11 18] 43
R A e Skt JRUY | 7 [RAR 7 B 18 . (Odontam-
blyopus lacepedii) FV Sk Mg 2 X 2H [A] - 227 41
SEVER TTRRE K 3181.26%, 41 1 5 2H T [a] 43 1 Fif
e tn . KU 405 KL | IR A UF R
£ R R Sk My 3 A, G 4L 1) ST X A S 1Y) BT ek
iK5179.98%, 2H 11540 Ma) 4 Fp A ek, 40
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Fig. 3 Spatial pattern of fish communities in Ma’an Archipelago and its eastern waters
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Tab. 3

Contributions of similarity of major fish species in different seasons and spatial groups of fish communities %

§ HZ  sprin
EES - hrme

HZ  summer

%= autumn K7 winter

species 41 RN ZHIII I

A1 eI 41 4HIT 4HI11 1 ZH11 4HIII

group I group II group III group I group II group Il group I group II group III group I group II group III

YNl

Harpadon nehereus
sl 15.70
Psenopsis anomala

JRf 8.50
Coilia mystus

B 843 919 588
Lophius litulon

ARt 9.82 955
Apogonichthys lineatus

JINHE 8.16
Larimichthys polyactis

i 7.37
Trichiurus lepturus

INELT BRI 8.54
Chaeturichthys hexanema
TRAEHGE

Collichthys niveatus
kA 2

Collichthys lucidus

B

Setipinna taty

W frhy

Erisphex potti

25.12 7.13

49.75 2279

24.26 68.51

25.05 25.73

7112 51.71  66.47 2741  86.84  46.03
52.47

6.78 29.00 6.77

14.35

3339  19.14

6.27  18.52 6.10

35.96

8.80 8.16 22.03

10.41 20.50

20.50

e RPN TR E K T 5% R3¢

Notes: the table lists only those categories that contribute more than 5%

stress: 0.17

L]
o ATEZ spring
® = 7% summer
® ¢ Z autumn
O %4-Z% winter

4 ETFERENDIRIBRAEFRIMEEHEF
BRBREAMNZHAF DT
Fig. 4 Multidimensional scaling analysis of fish
community composition based on abundance data in
Ma’an Archipelago and its eastern waters

throughout the year
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HUF(35).

5 DX K TR PG 36 [n] R 3B 2 3 i, &
7ot T4 25 AN [) sl o7 2 3l o B /K R 22 5 4 8 3
(F: F=18.225, P<0.001; % . F=11.747, P<
0.001), X Z&FNRk 2= AN [ 3 {7 2 3 o5 1) 7K R 25 5
B#H(HE . F=7424, P<0.05; fk: F=3.796, P<0.05)
(E6).

IRZEKBT M EFWAEL, FEFDHERH
Rl ol KRB i, AL S K IR ARG, KA S
WIS, AF S SR 2 KR . B ER
28 RN () st 57 20 3l 1 T YR 2 /KR 22 S R I 2 (7
F=10.230, P<0.001; #kZ: F=14.154, P<0.001;
&, F=14.112, P<0.001), HZ X R RN EF=
1.411, P>0.05)(I7).

F KRB ERETRIZRAK, 40T
S AT G F KRB, DA 5 ) S0 i R B R
W Th . AT A% il N 4 vl R AR R 2 R
(F=26.811, P<0.001), 7 24 3o 20 sl o5 0] 46 B
#5 F (F=3.965, P<0.05)H ZMAkZ4 ki 4
vl SRR E 2 RN B E (H . F=0.605, P>0.05;
. F=0.93, P>0.05)(%8).
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Fig.5 Spatial distribution of fish CPUE (biomass and abundance) in Ma’an Archipelago and its eastern waters
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Tab.4  Average weight of fish in different groups in
Ma’an Archipelago and its eastern waters g
pri ! HF HE M A%
group spring summer autumn winter
A1 groupl 21.02 14.99 10.18 10.34
ZHIT  group IT 25.92 14.30 13.80 11.57
A1 group I1I 5.54 57.09 35.38 14.06
IV group IV 171.08

*5 BAFEHB/AMIFEEFHBIOENVIE X 51
Tab.5 BIOENYV analysis of fish abundance data with

environmental factors

HHIE R Global R

B e €S A7

spring summer _ autumn winter
KR 0.118 0.083 0.098 -0.009
depth
JRZRE 0.266 0.008 0.193 0.045
bottom temperature
JRIZER 0.117 -0.063 0.161 0.010
bottom salinity
HFHE 0.156 0.126 0.134 0.000
combination

E: BT K. BERRERH S, Global R
REVE Z 0 A OG5

Notes: combinations are bottom temperature, bottom salinity and depth.
Global R represents the correlation coefficient between the community
and the environment
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Fig. 6 Water depth distribution in Ma’an Archipelago and its eastern waters
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Fig. 7 Bottom temperature distribution in Ma’an Archipelago and its eastern waters
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Fig. 8 The bottom salinity distribution in Ma’an Archipelago and its eastern waters
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Fish community structure and its relationship with environmental factors in
the Ma’an Archipelago and its eastern waters

HAN Xudong ', ZHANG Shouyu'", WANG Zhenhua', WANG Kai ',
LIN Jun ", DENG Mingxing >, WU Xingchen '
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China,
2. East Sea Information Center, State Oceanic Administration, Shanghai 200136, China)

Abstract: To study the fish community structure in islands area, a fishery-independent survey was conducted in
August and December of 2016, February and May of 2017. The cluster analysis, nonmetric multidimensional
scaling (nMDS) and biological environment correlation analysis (BIOENV) were used to study the composition of
fish community in our study area. A total of 96 species were collected, which belonged to 77 genera, 47 families
and 12 orders. The Perciformes has maximum ratio, which accounted for more than 50% of their biomass and
abundance. Harpadon nehereus was the dominant species throughout the year. In addition, the dominant species in
spring were Psenopsis anomala, Collichthys niveatus, and Cynoglossus robustus; the dominant species in summer
were Larimichthys polyactis, Trichiurus lepturus, and Chaeturichthys hexanema; the dominant species in autumn
and winter were Collichthys lucidus and Coilia mystus. The fish community in the Ma’an Archipelago and its
eastern waters can be divided into group I (the sites sorrounding island and reef), group II (the sites adjacent to
reef), and group III (the sites far off island and reef). There were significant differences in species composition
between groups, and seasons (R=0.651~0.977), except the spring group I and group III, group II and group III.
BIOENYV analysis showed that the bottom water temperature had the most significant impact on the fish

community compared to bottom salinity and water depth.
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