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Fish and macroinvertebrates community structure in artificial habitat around

Sanheng Isle, Shengsi, China
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Abstract; Fish and macroinvertebrates (FM) were sampled using multi-mesh trammel nets from three different habitats
including artificial reef ( AR) , soft-bottom ( SB) and rocky reef (RR) habitats in Sanheng waters during January to August
of 2009, in order to study ecological effects of artificial reef habitat on the FM community structure. We compared species
composition, dominant species, species diversity and relationship between FM community and environmental variables
among the three habitats using multivariate statistics methods and various indices such as species richness, species
diversity, IRI, and species evenness indices. A total of 90 species were identified, of which 66 species of fish and
macroinvertebrates were collected in the Sanheng AR habitat, which is over 2 times as many as those collected in the SB
habitat (32 species) and 6 more species found than the RR habitats (60 species). Species released from stocking programs
such as Larimichthys crocea and Sepiella maindroni have only been caught in the AR habitat, indicating that the AR habitat
is suitable for released migrating species. As to dominant species, not only SB habitat species like Cynoglossus abbreviates
and Platycephalus indicus, but also RR species such as Sebastiscus marmoratus and Hexagrammos otakii, have been found
in the AR habitat, suggesting that it is effective in attracting more dominant species from natural habitats. Species richness
found in the AR habitat was significantly higher than that found in the other two natural habitats (P <0.05) and species
diversity of the AR habitat was significantly higher than that for the SB habitat (P <0.05). However, no significant
difference was found between the AR habitat and RR habitat in species diversity (P >0.05). Cluster and MDS analyses
indicate that 3 groups of FM assemblages can be divided from the three habitats from January to August, including natural

coastal community in January dominated by Lophionus setigerus, rocky community in the AR and RR habitats from February
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to June, and summer community in all the three habitats dominated by anchovies. Although there was no difference in
diversity level and cluster analysis result between the AR and RR habitats, both of them were different from the SB
community structure. They were two quite different habitats with different FM community structures according to their low
Jaccard similarity values (under 0. 4) and different dominant species compositions in each month. BIOENV analysis
revealed that an environmental variable, such as temperature, had different effects in deciding values of relative coefficient
between FM community and environment in different habitats. The key factor was temperature in the AR habitat, Chl-a in
the SB habitat and both temperature and salinity in RR habitat. We conclude that unique FM community structure had been
formed in the AR habitat of Sanheng Isle, which potentially offers a new sanctuary for more native and pelagic species.
Construction of artificial habitat is a suitable solution to the conservation of rocky reef resources, and can play an important

role in developing marine ranching program.
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Fig. 1 Location of three sampling habitats
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Table 1 Indices of sampling gill-nets
PIRIA B R SRR H K B ARG BRERRGNR  ARAKPE R LRI AR
Inner layer mesh Outer layer mesh Height of each Length of each Horizontal hanging Total length of
size/mm size/mm piece of net/m piece of net/m ratio for inner layer sampling nets /m

25 210 1.2 15 0.40—0.45 15 x4 =60
50 330 2.4 30 0.45—0.50 50—80mm F M A £
60 330 2.4 30 0.45—0.50 — FER—T, BKA
70 330 2.4 30 0.45—0.50 30 x4 =120
80 330 2.4 30 0.45—0.50
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1.3 BRI s

Al Margalef fi26 5 BEHE %K D), Whilm ZHEPETE S B, Pielou 351 BEHE 4 T, Jaccard HE{BI1E R
¥ 1 L) J% Pinkas AT EE BHEFS B IRIVS 280047 SR N o §H Excel 2007 .SPSS 15. 0 J% PRIMERS £7C
Gt MR X B B R AT e AL 3 . SR R 1B 48 B E SR RO AR AR TR, BE KRR o
=0.05,

Margalef F S4B BEEHE R AR : D=(S-1)/lnN

Whilm ZHAEFEEA: H=- 2 W (log,W,)

Pielou 5 PEFEEA : J = H/H,, =H/log,$

Jaccard FHMIEREAR : I=c/(a+b-c)

Pinkas FHXf B EMEAE AR IRI=F(N' +W') = (i/f)[ (N/N) +(W,/W)]
2 GRS

2.1 =L A AN B AR R A SRR R TOH HE S W AP 20 8 S I e

1—8 A #E X AR IR E B @A TR TSI Y 5 AT 128304190 Fh(F2) . HrpaEAss
Ty 66 B, Yeth A= 45 32 B, B HEAE S 60 Fh, AEEX FFRECRTRHLIN 2 £5 2, A TEAE HLAE 22 A K, (H A 5
6 . NEANTIELFE, AR KRR TCE HESh YA 2500 B & T A 28R, T R AR A= 55 R0 R 22
BEARFE, NIERERR LE, ABEXBER TIRILAS, BUEBRXRHEIE W RFAaRKEA
Larimichihys crocea F1E: [RICET LW Sepiella maindroni, BRI E #R R BIEANSE, (EIX 1516 R I A i BOCE F
FREHORAP O RE , NTxT AR B RS E . Sk STeHh A5 A1 LR TR i 5 A ik R 2t =
RAH 23.7% 32.8% F121.7% , R A A S A IS R MR .

F2 3 MAERRERMARTEEN YR LFAEREN
Table 2 Species composition of fish and macroinvertibrate among different types in three habitats
H: 335957 Type of habitats

525 Type of species

faffE Artificial reef JeHh Soft bottom 1 Rocky reef
1 Pisces 28 15 30
F )2 Arthropod 16 13 14
A& Mollusca 14 0 12
1k J 2% Echinodermata 5 1 2
2 Coelenterata 2 3 2
A Fp Unique species 16 6 16
J& 3T Total number of species in each habitat 66 32 60
2 P35 34T Fh Species shared between 2 habitats 23 (afEfJeH) 42 (BEMETE) 20 (YR b FNA )
3 FhA: 3534 Fh Species shared among 3 habitats 17
SRS Total number of species from 3 habitats 90

SR H FORME 1R, 8 F BUE 100, B & A5 1—8 A MF2EH) Pinkas AHXT B ZHE(E , & X IRI
=20 MRHEF (R 3) o MR T ATEASE, BR T RamE I B 2 3o WA o, #2008 Ak 55 0 DI 28 20 B BG4 45 D 47 U
A5 1 8 W) & B Cynoglossus abbreviatus F1 8§ Platycephalus indicus, 76 B J& it 5 (B A # ) /) 35
Larimichthys polyactis , 3% $6 Fft 28 75 & e A5 5% b 45 7 2 18 0 F 2 E 6 3 F; f 8 X X SR 88 Spondyliosoma
cantharus FI{EST Lateolabrax japonicus S5 S HERNISMIFHEEBCRENA A ., 3X 7T B 5 H BB X B PR 5 QK TR
MEA R, HEXIEA 7.8 AN MREFE R M, X F 82 H T4 AR 75 AR 82 Thryssa kammalensis
IR , TR e fE A 5 0 AR ) B U ) B T 3 54. 8%, MABR IR AT 1 66. 1% , 815 [ A 1oy HoAth b 28 i 45 B8
BB AR, AH X U8 M A B, R AR B P I U AR N T 48 & il Sebastiscus marmoratus . K I 7S £k
Hexagrammos otakii FIXLME Octopus ocellatus SENGHEFPIE . WARHEFN HH BT S W AT IE Y, & ESRE A f
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HIL S FHERTE AL , BB AR 5 T R AR A S TR 355 U PR AR S R i[RI 5 2 T R 30h , 2 T X
BT PIRDRIR A S R T

*3 REBEPRBMAMRABEL
Table 3 Composition of dominant species and their monthly variations in three habitats
Hby £ 1 3548 #R 4 i, Dominant species composition in each habitat
Month a1 Artificial reef JeHb Soft bottom 1 Rocky reef

PB4 Spondyliosoma cantharus ,
B Lophius litulon
4Rl Oratosquilla oratoria

45 W) T 85 Cynoglossus abbreviatus, Wy & il Lophius litulon,
o ¥EE Temnopleurus hardwickii T4, Oratosquilla oratoria

# E fil Sebastiscus marmoratus,
2 H A8 Charybdis japonica,
11545 Charybdis acuta
ik # Nibea albiflora, Wy K 75 1l ¥ JH

Temnopleurus hardwickii

il A Nibea albiflora,

#7 Platycephalus indicus , H A%l 5 B filh Sebastiscus marmoratus ,
Charybdis japonica , %3 #% Dromia dehaani %14 Lateolabrax maculates

15 Lateolabrax maculates ,

H 785 Charybdis japonica 1§ Mugil cephalus

# E fil Sebastiscus marmoratus, Uit Nibea albiflora, FBURIG I Septifer virgarus , £ 111 JE AHIHH
4 K7L Hexagrammos otakii, 4% Dromia dehaani, | Hicksonella guishanensis
W R TE M M H Temnopleurus hardwickii, XU ff HAJE Hyastenus diacanthus Hilifa Nibea albiflora

Fl B4 Cantharus cecillei

Bl Nibea albiflora , K728 40
Hexagrammos otakii, H 24 Charybdis
Jjaponica , ¥ B, fifll Sebastiscus marmoratus ,

4 Octopus ocellatus

i Platycephalus indicus, ¥ i ff Nibea
5 albiflora, H 7~ Charybdis japonica, .  ¥§#8 Muraenesox cinereus
FC G 4077 & 8 Diogenes edwardsii

6 i Platycephalus indicus, W R TE M HH B EC #548 Johnius belengerii #5 Ei fifll Sebastiscus marmoratus , #% Engraulis
Temnopleurus hardwickii H 7l Charybdis japonica Jjaponicus , WM EIZ Chicoreus asianus
JNE A, Larimichthys polyactis , 7f S B it Y88 Muraenesox cinereus, 5 B filh Sebastiscus marmoratus , 1[5 #%
7 Thryssa kammalensis , ¥ [& #5 Decapterus 75 5Bt Thryssa kammalensis, Decapterus maruadsi , 7 i1 8% Thryssa
maruadsi , W [Bl#5 Decapterus maruadsi kammalensis , ¥ 7 Taius tumifrons
VIN T 1
. AR B Thrysea kammalensis, b Thryssa hammalensis, s
8 IR EBEBR Thryssa kammalensis , Y88 Muraenesox cinereus, Canth llei, 58 Taius tumif
45 Octopus ocellatus Y3 #% Dromia dehaani, antharus cecse, GRS BUIYTONS 5

F A8 Charybdis japonica W ff H ARG Hyastenus diacanthus

2.2 =fEIL A A S AT R A B AR IS A R R

e A B AR IS T B BRI 2. 589—5. 689 ; JEHL Ky 1. 764—4. 548 ; 47 K 2. 264—3. 701, 3 Ffi A Fh
A RS BEVE B4 Bk - fa i 0. 621—0. 808 B Hh 0. 134—0. 793 | 244 0. 647—0. 876, %435 Whilm £
TR BE ALY BBl 43 1) O - F i 2. 227—3.798 (YR Hb 0. 247—2. 842 AT 1.895—4. 001, L%k 3 Fh BAEMETE bR
i 8 M, AT AR RIS B B AR (3.98 £1.06) > 2 (3.03 £0.44) > JEH(2.48 +1.03) ; ¥4 BF 241 (0. 79
+0.09) > fafE(0.73 £0.06) > JEH1(0.54 +0.29) ; ZAREVEZHE(3.38 £0.67) > ffE(3.12 £0.52) > Jeih
(1.76 £1.02), (F4) H5RMAFEML, AEXWESE D.SHEH XS E T 455 B H 60.5% |
77.3% F135.2% o FIEFRIIMEM B HEA TR REN, AKX FEEKFEES TRML(P =0.026 <
0.05) , Whilm #7552 A FUR#b A 35 (P =0.016 <0.05) ,H¥ A FERHZEMAK(P =0.136 >0.05) , #
M5V A B B IR BN E M GE T 45 R LR i 5 VR b B] A 45 SR — 3. FEARERIE IR AR S |, B HEMKF
MBS ETLREZER(P=0.244 10.174 >0.05) (HABEXHWMHREEFENEES TABEAE(P=0.022<
0.05), Z5R—m il AmEAESAN B REREE FWEZ LY BN REM R H AR Y 2 RN
MARRER , 75— TR 3R B AR X P 8 2SR R BU T HE S W B 7 1 SR PERRIE PO R SR B R AR AR AL, B
W 8 5 X 1 IR A B A B BT o

PABASH 0 3 FAE S RS A Y B i ST RN 2 x AR B, 7158 Bray-Curtis A8 BB H 7% BUAH USE
M, TEMCEERY b HEAT 4 R BT M 4R e bR T, DA EL A 3 A B mp 1 2 28R K B T0 6 #E h i I e v
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FRE. 456 2 M 3, BTk 3 Bl A 5 10 £ ISR R T TCAHHE Sh W) REvE AT LARAR 73D 3 RSR AL, — LA 1
AP s A 5 0 ARFR , MG R Lophionus setigerus J FZALHFH )4 Z3E 12 £ ISR T TC A HE Zh
vE s R UBIEA S UK 2 A HIHEea iSO R SRS s =2 2 A 6 LG MR A 5 N USRI IT
WM RE . L BESEE Z IR, ST N SRR P EE (7.8 Afh) LIARE
Btk Thrissa kammalensis AR BT PEFD IS T2 ] 19 MR AR KRB ITCHHESI MR . WREDITTZ
HERERR TR B AT AT N TEEA S-S RN AT S R S REA I, B E KRS H h#E
X5 F IS

R4 3IHMEZERHASHMENEE
Table 4 Values of species diversity indices in the three habitats

=0 H:35%957 Type of habitats
Month 1 Artificial reef JeHs Soft bottom 1 Rocky reef
D H J D H J D H J
1 5.689 3.798 0.808 1.764 0.375 0.134 2.931 3.174 0.818
2 2.589 2.227 0.621 2.171 1.996 0.772 2.264 1.895 0.876
3 4.124 2.747 0.687 1.251 0.247 0.124 3.701 4.001 0.871
4 3.807 3.072 0.737 3.396 2.534 0.732 2.841 3.609 0.647
5 4.476 3.063 0.687 4.547 2.416 0.653 3.094 3.211 0.836
6 4.513 3.561 0.787 2.141 1.223 0.386 3.264 3.787 0.783
7 4.156 3.615 0.778 2.176 2.842 0.793 3.395 3.815 0.849
8 2.454 2.864 0.716 2.408 2.464 0.742 2.757 3.563 0.661
S A 3.98+ 3.12+ 0.73x 2.48+ 1.76%  0.54+  3.03x  3.38z 0.79 +
verage 1.06 0.52 0.06 1.03 1.02 0.29 0.44 0.67 0.09
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H235% T kL S SRA¥ H 4 Habitats and sampling months

B2 JRERREFEEYEHMNK Bray-Curtis BEE

Fig. 2 Bray-Curtis Dendrogram of biomass composition among three habitats from Jan. to Aug.

AR: fajfs; SB: Jei; RR: ZHE ; BFRR AN A B

MERE S B ZARYEIN BESS SRR , AN R A 5 6] 4 R A 4 b SR 4L (M AR AR AR (Jaccard (B /DT
0.4, 4) , BAR SR AA R RLAE 0SB 2 s T LA B b A2 358 18] ) A #597KF (P =0. 001 #110.002 <0.01) ,{H
EARBENPEEARLUKF o UL nAWT, S e AR 3 MERA RN A, BRAGBEM AT
IR B ICHHE S W) B A AR RS SR TN B, {5 i T Fh S B 2= BEKR , LAV 45 40 22 A HOAR TR
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Fig. 3 MDS analysis of Biomass composition among three Fig. 4 Paired-comparison of Jaccard similarity index values

habitats from Jan. to Aug. among three habitats in each month.

2.3 =L R A AR R AR B R R K R TOH HE Sh A B T AR5 IR R AH 5G40 #r

Fi BIOENV Zp A TH., #£HREE(T) FEhE(S) JEFA(DO) (4K a( Chl-a) I (Turb ) SE30358 K 173
S VR AE T 3 R AR R B ARBI TS Y B E 1T 1 25 MIER FRMHEX I (RS) . 3
A5 R REIE R R R R R B R, 43 510 0. 472.,0. 459 F1 0. 684 , & X PR BE 4R a FIREEA G H
To WBAHEFHEN LF , AREFERAS S, RS PE A YR 4 U AR ST R R 1, T U b A= 358 )
RMGER a, /] LR RE a FERBENRUAIRGEIEF. NHFETFHAE LF, @ik iR EmE
FURBRKAHRAIER AN TR 3R EE IR a A&, A NREEA G, HERNFESBAESR P EIIEM
KRR, T ARV HIN RIA AR, H/MEHE ) Bt 5 AR B AR KRR, 7 R —F R E
T EBEARTE/NREEZS B BA — Bt (EXT B S A R o 1 AR R Y . TR R 7 4 & A R e IF
A—E R TRNIEE T
3 itig
3.1 ATAENRSRARASE E R SR E R 2 5

AR I SRR BY IO A HESh ) B R 2R BUE R LR 2. 06 7%, L2 T At A5 . XA 4% , SRl A
B2 N MR RERIAE (14 7, 2RI 41.2% ) , 838 (13 B, 15 38.2% ) , B2 (4 F, 15 11.8%) ,
T BN 3 F (5 8.8% ) o HHXTETEASE, HE A RMRE I K A Larimichihys crocea F18 [RTCET 5
Sepiella maindroni ZEMPFFHE R AN . ARERECH SSFRIE DL Septifer virgatus FIHT R 2545 Modiolus comptus
SEIURARBE T M & 2L, WS Octopus ocellatus FIHHY Polypus variabilis SR St THE MBI FT, 6
B fith Sebastiscus marmoratus FI I 7Nk Hexagrammos otakii S8 25 DL K B [RIFI% 7 Asterias rollestoni | 2515 H
Anthocidaris crassispina SF R ASAR AL T BB BRI, BWRT| T RKE AN S RTH SWEFR AL, HEMA
X R RN AE 5 5500 P RS R A R B ERCR A B, X 5 A A B A /K IR MRS A k. 88k Il AmAE
BEHIKIRES B 0—S8. 13m , RAEIR A (5. 43 £2.06) m, B BAK T M BB F R B (12.05 £ 1. 85) m,
Anna SFHR 3 T BRI VE 7 B & VG AR AR AR X — R AR Al 28 ( Diplodus sargus ) f3F B RN , % FALERE
XTI LR JG 8 1E 90% A AERES 3 2 it it i) v s R e AR B8, N TAREXT HOB MR IR LR AR A
BEtFt" AT AR RE A AT VR AR A Rl SRR S AR R S T, B R I S R R R,
HBEBCRIFA L RRETEAEIRLT

RS LA 2 BRSNS AR AE A R ) | DR L I3 o 2 AR IR R A% AR B BV IR O B )y
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o 1—8 AH T =S EF oy 14 B, Jeih 11 F, A4S 19 F GRS LEF A TR R
BEHE Y 5 8 Cynoglossus abbreviatus F1#f Platycephalus indicus, 4, A T £ B4 H 18 & il Sebastiscus
marmoratus IR 752k 6. Hexagrammos otakii , FAXT H AR SR E LR G FIRAIEM . 3 FASAHEA B i
FPLE R — BAER AL, AR M R A R B (87.5% ) , LR Z AT (72. 6% ) , 5 /& Ve (46. 9% ) , XS T
5, AR R RONTRER . ] ARSI E MR E R L A AR, (B0 — T mi R A KA T
HHES X N TAS AR B ARES

F5 3 MEREYHEMIRERFH BIOENV X451
Table 5 BIOENYV analysis among artificial reef,soft bottom and rocky reef habitats

Y RS AR community JEHAEYS SB community AHEREY RR community
TR T hkRu e HXRH TEFTS HXRM e
factors Correlation Combination Correlation Combination Correlation Combination
coefficient of factors coefficient of factors coefficient of factors

1 0.472* 1 0.459* 4 0.642 1
I 0.385 5 0.322 1 0.506 3
I 0.324 3 0.248 3 0.237 2
1 0.061 4 -0.195 5 0.164 4
I -0.413 2 -0.416 2 -0.039 5
I 0.470 1,3 0.455 2,4 0.684* 1,2
I 0.457 1,2 0.447 3,4 0.625 1,3
I 0.392 3,5 0.444 1,4 0.577 2,3
I 0.392 1,5 0.316 1,3 0.344 1,4
I 0.302 2,5 0.253 1,2 0.177 3,4
I 0.266 4,5 0.146 2,3 0.164 2,4
I 0.256 1,4 -0.168 4,5 -0.001 4,5
I 0.247 2,3 -0.193 3,5 -0.011 1,5
I 0.172 3,4 -0.217 1,5 -0.071 3,5
I 0.029 2,4 -0.257 2,5 -0.100 2,5
I 0.453 1-3 0.447 1,3,4 0.672 1-3
I 0.392 1,3,5 0.440 2,3,4 0.356 1,3,4
I} 0.352 1,2,5 0.436 1,2,4 0.332 1,2,4
I} 0.343 1,4,5 0.252 1,2,3 0.233 2,3,4
I 0.322 2,3,5 -0.158 1,4,5 0. 064 1,4,5
I 0.297 1,3,4 -0.167 2,4,5 0.030 1,3,5
I} 0.260 3,4,5 -0.169 3,4,5 0.011 2,4,5
I} 0.244 1,2,4 -0.217 1,3,5 -0.001 3,4,5
I 0.239 2,4,5 -0.218 1,2,5 -0.017 1,2,5
I 0.157 2,3,4 -0.245 2,3,5 -0.079 2,3,5
v 0.369 1,2,3,5 0.436 1,2,3,4 0.327 1,2,3,4
I\ 0.342 1,3,4,5 -0.146 1,3,4,5 0.104 1,3,4,5
v 0.299 1,2,4,5 -0.148 2,3,4,5 0.077 1,2,4,5
v 0.277 1,2,3,4 -0.152 1,2,4,5 0.032 2,3,4,5
v 0.222 2,3,4,5 -0.240 1,2,3,5 0.025 1,2,3,5
\i 0.325 All -0.152 All 0.097 All

HHFA IR T 1 RIREE,2 R, 3 AR 4 HIHERE a,5 R * R R

3.2 NTHES5 R AR A 555 1) £ 28 MR B TCH M Sh ) 22 R IR S AR v I 9 EL 3

EREBUE , B T RE A BOMSSH IRE IR , TP SR TR K T 58 & XA T RARAE ST W BERET , I
AL AR E RN T AN o FL B 53 T R = 4 2 B g 45 R AR 0 B R T IR S e AR 5 . AZS RS54 1
F, AEARE LRI AR E G E, B BT DIERBEE 2R/ NS, T A9 3E Z W Fh , FF IR 353
FHEMZREE . EAMYIE SRR —E R L BUIE TiX 265518, A Santos 55 A X% 1 B R AT R BIAE A
TR AR RN IRAE SR T BT 5T, R Bl AR A B R 3R = T R R 2R 5 M
FEST s Diamant 2578 3 Hp A AN R I S SR IE Pt BN T A0 R AR5 T DA I 17 65 38206 3 i
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PR R , BARME N R ERE A AR LAY 2. BN AR AN TARIET FE KR, (BIL
AR A B A BRI U TR AR IE . A< SCHFFR X o SRR B TOH HESh ) , G036 28 K 40 ) FR A DG b
2%, k3 PSRN 3 KA BHEENEEN BT, RRABAERNEEERES TRALER, BRE
FEMEACE AT AR M T B 225, A B2/ TR AL . XA T AR AgER: YK S AEY S
P EEAMEER , AL T RRAESR IR RN SHMAERIE T SO it ik,

BB EAR T SRR NS R AE EF, AT LK 3 R A2 55 0 2 28 TR R TG ME sh W BE % Rl 4 R
TR b B VA A BUREYE , L R R ER G55 A R A TR IR AR SR A W BEYE s IS IR) £ B B, 3 R AR BRI AR R
PSR BB R 438 1 7 03 G DX AR S il AR YE 2—6 Ay R R A R E B ERE M 7—8 Ahdd b
EImE M SRR 2 AR R I BEVE o ST S SN AR N A T AR SR R S AR 4 — 2 (R A5 A A 3 R AR
5if Jaccard AHAPESIHT , & AR AR AU AT ERARAR , ¥ R IA B h 48 AH IR BE . T L, ZE D BB b Fa i Al e
BB — AR (BA T b, B AR AE S I BEVE FE A AR . A T AN BURERE S T —Fikainss, A1
ANERTRRATE, AEERHARTEBERRRAEESE, B ME TLE Ve AUA A YRR TY iR
— PR N B AR X FR DT B B YR B R AR B R AR S AE
3.3 IRERIR N/ RUBE AR B rp SRR R TC A Sh A T R AIE A 52 T

VIR A PR ER R A w0 B AR TN B R KRR R R RS R AR R a B
o B AR AR A5 DR AR T I BE Y (L2 (R S B RS S LUE & . BT R E A, BN R
HFHEMA B BAF . Moura 553 F/K TR ARSI PN B F 20T KRR A= W #ET% 281k, A fa e 25
WREREERNT™, David Z76RBUG RN ILIR A LA F B & Xt 3 2558 IR S M BT 53 28 F O & U T L %
VB KRR BE B S5 2 R X AT & A B 400 2 BEEAT T He BRI, S5 R R UK IR 2 £ 2R
T RS, T T SMILBOR R R A R, T E KRR 15m, SR iR 5L
RAMBE 5 MIEEF5 3 MAER A YRR RIS, BRABERHSE 3-8 AMBERT
TN ATEA S (P =0.034 #10.046 <0.05) 3—4 A MEAEEER THRER (P =0.018 f10.032 <
0.05) 4N & 5 FilEl 6) , HoAtht (8] 4% B 776 3 FAER P WA BT B EER . MRS RAARR AR
PRI R MR R R AN ], 50 F i AR DR I R B KA DG IR 2 IR B, R M 4 R a, T A BN 2R Eh R 4
B, X VLA [ A= 5% 1) A6 A 9 Xo A [R) R B 358 R P i AT AR AR () 19 o P 9 o T M PR — KX R X 2SS
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Fig. 5 Monthly variation of Chl-a in three habitats Fig. 6 Monthly variation of DO in three habitats
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