5540 B 13 1) *E &~ 2 Eild Vol.40,No.13
2020 4F 7 A ACTA ECOLOGICA SINICA Jul.,2020

DOI: 10.5846/stxb201909101887

BESEA,  EHE 2 RIS T B SRR, BN, 1L 5 ¥ Rt B AR AR A A R A S S PR IR T R OC R L A Iz, 2020,40(13)
4392-4403.

Fan Z W, Jiang R J, Li Z, Li P F, Liang J,Zhang L L, Yin R.Community structure of ichthyoplankton and its relationship with environmental factors in
Zhongjieshan islands, China.Acta Ecologica Sinica,2020,40(13) :4392-4403.

REHLIEEEEN FHEEEEEFUFERESR
ERFHXEF

1,2 1,2, 1,2 : 1,2 3 1,2 1,2 1,2
SRR EFaR F B FEm R B Rk 5

1 WL R 2E g P S ol B or, AR 316021

2 WHTTAR T K P=RIF 53 T, AR 50 T Y 3 il 0 WG R 2 ORI S 96y | VA8 T 3 el 0 05 T e 2 ) AR I o TS S 38 %, L 316021

FEE O T L9 I8 Vi el e B AFRE €025 JB) A0 A RS2 U SRR TSGR, T 2010 4F 5 H—2012 48 2 AZEhE LS 5
TSR AT Faie B4 R T 8 AR M ) A7 HEfa iy, 12 AR B 2 b B HEY | RS/ AL X 17 4387 (CCA) %
JrEEX A0 B AFHEf Y 2 () S AT AT T 248G 00T, SR EHT AR KB I R AR B 1 B 1783 hL, A1 HEf 67 J ; T B
o e R 4 5 441 B 576 AL, AFHED 59 2, 2010 45 F-Hi O 35 F Ay 55 W) £1. 55 851 ( Cynoglossus joyneri) , THi 55 ZEFp il JE H A 22 Fh
( Scorpaeniformes sp. ) Fl ¢ 8 ( Auxis thazard) , 2011 4F -3 55 5 A 0 55 W) 2135 85 fF )& K 2 Fh ( Leiognathuss sp.) |, JE 3k i
( Harpodon nehereus) F& ( Engraulis japonicus) ; T4 T B FP A G M1 2175 85 g Sk i Fl W 48 /NS 1 ( Stolephorus chinensis) , 25 FA.
FARIE 3 HT (ANOSIM) |, £2 B3l £ (39 D)8 38570 A0 F 2 Ah RV ) R 2L A7 A i 25 2257 (P<0.01) o IFFEEE R, I3 A Eh I Xt
1 O ATFE AR 1 B R, B v 4 L ) A el S T O Y B A, 2T R DA IR Y /N IS R AR S R AR A il
(Sebastiscus marmoratus) .k 55 /N KR AT EE - INGME 1,

SRR TN AR T AR AL RS2 L PR EE R T

Community structure of ichthyoplankton and its relationship with environmental

factors in Zhongjieshan islands, China

FAN Ziwei"?, JIANG Rijin'> ", LI Zhe'?, LI Pengfei'*, LIANG Jun'?,ZHANG Linlin'*, YIN Rui'"?
1 Marine and Fisheries Research Institute, Zhejiang Ocean University, Zhoushan 316021, China
2 Marine Fisheries Research Institute of Zhejiang Province, Key Research Station for Fisheries Resources of Main Fishing Ground, Ministry of Agriculture, Key

Research Station of Sustainable Utilization for Marine Fisheries Resources ,Zhoushan 316021, China

Abstract: In order to understand the spatial distribution and species composition of fish eggs and larvae in Zhongjieshan
Islands and their relationship with environmental factors, ichthyoplankton surveys were carried out from May 2010 to
February 2012 by using the horizontal and vertical tows. The non-metric multi —dimensional scaling, cluster analysis and
canonical correspondence analysis (CCA) were used to analyze the survey data. The results showed that a total of 1783 fish
eggs and 67 larvae were collected in two years of horizontal tows, while a total of 576 fish eggs and 59 larvae were collected
from vertical tows. In 2010, the dominant species of horizontal tows was Cynoglossus joyneri while the important species of
vertical tows were Scorpaeniformes sp. and Auxis thazard. In 2011, the important species of horizontal tows were Cynoglossus

Joyneri, Leiognathuss sp., Harpodon nehereus, and Engraulis japonicus while the important species of vertical tows were
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Cynoglossus joyneri, Harpodon nehereus, and Stolephorus chinensis. ANOSIM ( analysis of similarity) indicated that there
were significant spatial—temporal differences in species composition between the dominant species and important species in
fish eggs and larvae. The results suggested that temperature and salinity had great influence on fish eggs and larvae, and
summer was an important season for fish spawning. The areas were dominated by small demersal reef fishes, which were

important spawning and nursery grounds for demersal fishes such as Sebastiscus marmoratus and Harpodon nehereus.

Key Words: fish eggs; fish larvae; seasonal variation; species composition; environmental factor
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Fig.1 Sampling station of ichthyoplankton in Zhongjieshan Islands
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1Rl o5 O S AR ATFHE@RN BT 3.45% , FHEHCRAE MY (1At 14 B COREEE 2 S RERL YR R
J&TF 6 H 10 B}, 4 P 2R, 2 P 208 i HOoR A0 AFHEf@ 21 M REF S BH 108 A 1 M
FH 4 FpYERR2 e 2R,

2011 P4 A R AR DD A7 HER 25 A (ANELTE 6 DREAWIF) ,RIETF 6 H 14 BH A 1 Fhdk e
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Table 1 Species composition of ichthyoplankton in Zhongjieshan Islands in 2010 and 2011

b ZE7Y Season e
Species % Spring X Summer FK Autumn £ Winter No.
B H Clupeiformes
fiffEl Clupddae 1
SRR E A Clupddae sp.1 * 3
SRR Clupddae sp.2 s 3
#2F} Engraulidae
fi5 Engraulis japonicus + * + 4
HhAE/INN £ Stolephorus chinensis * + 5
FREC/INVA £ Stolephorus commersonnii + 6
IRERR B Thryssa kammalensis # 7
;T4 48 H Myctophiformes
Hitka Rl Synodontidae
gl J& AR Saurida sp. * 8
Kt Saurida elongata + 9
o3kl Harpodon nehereus # %+ 10
ST R} Myctophidae
L 2IEIT 1 Benthosema pterotum i 1
;T f1F} Myctophidae sp. s 12
46 H Lampridiformes
W IEFR} Syngnathidae
& RIS Syngnathus schlegeli " i 13
fifi B Mugilidae
8 Liza haematocheilus * + + 14
B B Perciformes
58} Sillaginidae
fiERL R E A Sillaginidae sp. # 15
A FL Sciaenidae
B ECM 4 Johnius belengeri % # 16
1 i 8. Argyrosomus argentatus + 17
Wl fi Nibea albiflora * ¥+ 18
LA E A Collichthys lucidus # 19
A} Leiognathidae
fRJEARER Leiognathuss sp. # 20
B} Blenniidae
5 )8 8887 Omobranchus elegans + 21
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Species % Spring X Summer K Autumn 4 Winter No.
i {1 R} Trichiuridae

sNAE 8 Eupleurogrammus muticus ® 22
%58k Scombridae

Ji SE 8% Auxis thazard * + 23
UFFEfRL Gobiidae o
IR ARIREF | Gobiidae sp.1 + 25
WR PR AR R E Bl 2 Gobiidae sp.2 + 26
WR A BRE N 3 Gobiidae sp.3 + 27

X BUFFEH Chaeturichthys stigmatias + + 28

FPAEMIFLUARFE A Crenotrypauchen chinensis + 29

LR T MR S Odontamblyopus lacepedii + 30
#ljZ H Scorpaeniformes 31
72 H A E R 1 Scorpaeniformes sp. 1 ® 32
Y H A2 2 Scorpaeniformes sp.2 s 33
filiBl Scorpaenidae

Wy Bl Sebastiscus marmoratus + 34

fl B ARl Scorpaenidae sp. * 35
AN iRl Hexagrammidae

Bk /N4 Agrammus agrammus + 36

K7t Hexagrammos otakii + 37
I H Pleuronectiformes
&5} Bothidae

SEBIRE N Pleuronectidae sp. + 38
R} Soleidae

SRRLRE R Soleidae sp. * 39

FRMHIE A TE RN Zebrias sp. + 40
F L Cynoglossidae 41

FERTE B Cynoglossus robustus + 4

FEMIZ1 5 5 Cynoglossus joyneri * 4 ¥ 43

238 H 85 Cynoglossus semilaevis + a4

TR RN 1 Cynoglossidae sp.1 * 45

TR R E R 2 Cynoglossidae sp.2 " 46

T ERRIREF 3 Cynoglossidae sp.3 * 47
fif:J¥ H Salmoniformes
fRA0R} Salangidae

5668 KSR Salanx sp. . 48
ASEF Unidentified species
Gen. sp.1 * 49
Gen. sp.2 * 50
Gen. sp.3 % 51
Gen. sp.4 x 5
Gen. sp.5 * 53
Gen. sp.6 % 54
Gen. sp.7 ® 55
Gen. sp.8 * 56

C o TR, +" FORFEM
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2.2 fREFI R HF A

2010 4FSF-Hi £t G- HE A0 3R 45 W21 5 885 ( Cynoglossus joyneri) (IR1% 9 81.54% ) , 5 B Fh >k iz FG Y &g
1 ( Johnius belengeri) (1R1% K 11.51% ) ; 3 i 1 G A1 HE £ 55 ZEFh b il 2 H K 2EFF 1 ( Scorpaeniformes sp.1)

(TRI% M 40% ) , it M8 (Auxis thazard) (TR1% K 38.10% )

2011 AF-Hi f2 P ATHE £ T B R S R W) 2155 5 (TR1% K 46.12% ) MR )@ A E Tl ( Leiognathuss sp. ) (IR1% 4
32.99%) &3k i ( Harpodon nehereus) (1R1% K 7.89% ) Flfi¢ ( Engraulis japonicus) (1R1% 4 6.59% ) ; T4 fi G4
FieAf AP A L1 5 8 (IRI% N 52.12%) ek 1 (IR1% Ky 23.26% ) Kl H A /NS 121 ( Stolephorus chinensis )

(IR1%H 14.12%)

&2 2010 F£502011 FRELT BiEEHENFHREREMINEEMAR

Table 2 Dominant and important species composition of ichthyoplankton in Zhongjieshan Islands in 2010 and 2011

N 2010 IRI 2011 IRI
Fh
Spocies Iz Eam an i

Horizontal tows Vertical tows Horizontal tows Vertical tows

fi Engraulis japonicus 132.53
Hde /NN Stolephorus chinensis 269.30
Tk A Harpodon nehereus 110.69 443.45
Jz2 R Wi f21 Johnius belengeri 238.88
fig J@ AR 8 Fif Letognathuss sp. 554.22
Jii G 18 Auacis thazard 384.62
S WL 85 Cynoglossus joyneri 1691.45 774.85 993.72
#IE H K2 Fh 1 Scorpaeniformes sp. 1 403.85

IRI: AHXF EZ 84U Index of Relative Importance
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e, 2011 AFNRAKZ 7 5 2010 ARV S HEEARRU(H') &R, 2011 AR AEVERE R (H') N e

O Margalef=# & E ¥ D

K Pielout4 2] 54 J' (A Shannon-WienerZ #Eptkg 5 H'

20104E 46

ANNNNNNNNNY
ANNNNNNNNY

el

2.0 201044 3.0
1.5 7 3
. > ,
a 2.0 a
1.0 ’ 1.5 ’
,< 2 0| 0
5 0s 7 7
) e [ il
é 0 0
g % ) * & %
% Spring Summer Autumn Winter Spring
-’g 25 ¢ 20114146 2.5
o
$ 2.0 t 2.0

1.5 ¢

1.0

SONONNNN

1.5

S

5

5
ANANNNNNNNN

= L7 %

Summer Autumn Winter
201 14EEHE
7

e B B (| -
P =] % £

#

Spring Summer Autumn Winter Spring

ol il

X %

Summer Autumn Winter

B2 2010 £70 2011 FHhEFLTI REHE 0 FREHDTHSHEREY
Fig.2 Species diversity index of ichthyoplankton in Zhongjieshan Islands in 2010 and 2011
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2010 A1 2011 4FTEHi=F & BEFR A (D) 2 5 Z b5 51 ;2010 AF I 51 BEHR B0 (7)) & ZR e, 2011 4F- )
BT ;2010 41 2011 AR L REMEIR B (0 YRR E B E

24 BEEREHMSW
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3BT, 45 B IRTE 35.81% HIRPEFE BOKF b, ATEE 16 o BRATHE o A0 SRl A B SRR R 20 0 3 AN 2ERE REIK
I 60548 10 )@ R 2 Bl ( Salanx sp.) FIARE RN 4; BEV% 11 1 & 88 (Liza haematocheilus ) F1#5 & fifll ( Sebastiscus
marmoratus ) 55 4 B BEVE AL & B3k 7S 26 A (Agrammus agrammus ) I8 Sk £ ATl EL R 2 Fl ( Scorpaenidae sp.)
S5 10 Fh( % 1,18 3) . ANOSIM 4374558 Global R=0.782,P=0.001<0.01 , % H 3 M HF 7R B E 25,

— gg stress: 0.13

20 F1I

sl A\ 43 4 //"
/

N
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Fig.3 Dominant and important species of ichthyoplankton in Zhongjieshan Islands demonstrated by clustering and NMDS ordination in
2010 and 2011 from horizontal tows ( the species names corresponding to the numbers in the figure are shown in Tab. 1)

NMDS . AEFF #2485 HEF Non-metric multi-dimensional scaling

XF 2010—2011 47 i 11151 123 P e £00 D194 AE #1171y 23 A L34 AV B ZE R0 EAT Bray-Curtis AR SE $L
ST, R B ORTE 24.8% FIAHAMERE BOKE L, ADKE 23 Fifh BRATHE €0 (%) O S50 A S SRR 40 4 S 250F
% 1 A5 KIS LA ( Hexagrammos otakii) FINF Wi 11 ( Argyrosomus argentatus) 55 6 i HE7& 114055 Bz FG Y /4
(Johnius belengeri) Fl1#5 B i1 55 6 Ff; 325 8885 ( Omobranchus elegans) . $ F R 4 ¥R 5§ . ( Odontamblyopus
lacepedii) \FPAE/N AT Sk A, JEPS WAL S MR PR AR E RN 1 (Gobiidae sp. 1), #E % IV A0 7 i F1BR K Ay 5 £
( Collichthys lucidus) %5 10 i (F 1,18 4) . ANOSIM 43#HrZ5 5% Global R=0.789,P=0.001<0.01, 3R 4 ~2Hf
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Fig.4 Dominant and important species of ichthyoplankton in Zhongjieshan Islands demonstrated by clustering and NMDS ordination in
2010 and 2011 from vertical tows ( the species names corresponding to the numbers in the figure are shown in Tab. 1)
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2.5 HEEARRIE AT

£ OB TS AR 2B 4 SR S (35 3) , 2010 4FEH1 2011 4F B 2H A RUME 23 51k 45.82% .50.32% ,2010 4F
T BERAE R R S 2T g EC ] B £ RN AR R G B ( Sillaginidae sp.) 55,2011 4F = BRRAE Fl b S8 W) 215 85 |
A N 0 R T S f0 4

FEHEALTETE AR IR 3 T4l S R (36 3) ,2010 4E 1 2011 4F (940 N ARAIYE 2 3R 21.95% ,36.72% , 2010
AR FTARE R ONR A8 B BRI /S L, 2011 4R Y T BARE RPN 4G M) 2175 5 BRAIRESL N2,

A SR 4 S /R (6 4) ,2010 41 2011 A B AH S 74.53% ,2010 4EF1 2011 AEA7HE LAY
FASVER 94.54% , 0511 322253 R 4y i J8 R 2 B ( Leiognathuss sp.) J& W) 215 S5 e Sk 0 46 A HE L) 32
BT R BE Sk 7S 2t R A B AT

F32010—2011 &R LIEIEE T FHE SR N FBEMUETIKE 2 F & 90 %L, _E B EHER
Table 3 The characteristic species for different community group average similarity contribution rate that accounted for over 90% in

Zhongjieshan Islands in 2010 and 2011

f2 5 Fish eggs ffHEf Larvae

Fk 2010 2011 2010 2011
Species As=45.82% As=50.32% As=21.95% As=36.72%

A C/% A C/% A C/% A C/%
S WL 5 85 Cynoglossus joyneri 21.03 45.9 16.46 32.71 1.30 3.55
B G Gt Johnius belengeri 10.29 22.46
Jo3k At Harpodon nehereus 11.13 22.11
fig Engraulis japonicus 4.56 9.06 5.73 15.61
rrAE/ N Stolephorus chinensis 6.4 12.73
il H A& Fh Scorpaeniformes sp. 4.09 8.94
fif B AR E RN Leiognathuss sp. 4.53 9.01
EERLARER Sillaginidae sp. 4.63 10.1
flBL AR E RN Scorpaenidae sp. 4 7.95
Bk Nt Agrammus agrammus 26.69 72.67
% Liza haematocheilus 9.34 42.57
i WEB Auxis thazard 1.62 3.54
e E il Sebastiscus marmoratus 5.42 24.71
K7Ll Hexagrammos otakii 5.13 23.39

As: FIRERSE AR BLM: Population average similarity ;A ; SEI AR Average similarity ;C; BTk Contribution

R4 20102011 F LS TR EZHEETHERERBEZMNS 90 %L1 £ #5315
Table 4 The discriminating species for different community group average dissimilarity contribution rate that accounted for over 90% in

Zhongjieshan Islands in 2010 and 2011

15} Fish eggs FHEfi Larvae
ik 2010—2011 2010—2011
Species A,=74.53% Ay =94.54%

A C/% A C/%
i J& A FE RN Leiognathuss sp. 6.82 9.15
% Engraulis japonicus 5.97 8.01 6.95 7.35
Jz I 4a Johnius belengeri 6.6 8.85
JEWIET T 5 Cynoglossus joyneri 6.78 9.1 4.63 4.9
fERLAERD Sillaginidae sp. 3.89 5.21
KEFP 1Gen. sp.1 1.87 2.5
Jii WEH Auxis thazard 2.51 3.37 3.58 3.79
HAE/N A Stolephorus chinensis 5.81 7.8
R AR E R Clupddae sp. 1.91 2.56
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£ 5 Fish eggs f{HEfA Larvae
Fhk 2010—2011 2010—2011
Species A,=74.53% Ay =94.54%
A C/% A C/%
Je3k At Harpodon nehereus 6.55 8.79 1.81 1.92
KEF 8 Gen. sp.8 2.69 3.61
RER 2 Gen. sp.2 1.63 2.18
fili B} A 5E b Scorpaenidae sp. 4.15 5.57
KIEF T Gen. sp.7 1.89 2.53
flJE H A EF 1 Scorpaeniformes sp. 1 3.33 4.47
FHER R ZE R 3 Cynoglossidae sp.3 0.98 1.31
T YRR E R 2 Cynoglossidae sp.2 0.92 1.24
i} H K 5EFl 2 Scorpaeniformes sp.2 1.24 1.66
# Uit Nibea albiflora 1.17 1.57
WSk MEE A Collichthys lucidus 1.21 1.63
2 Liza haematocheilus 8.59 9.09
A JE R E R Salanx sp. 4.43 4.69
Fr IR S UF F& 18 Odontamblyopus lacepedii 3.32 3.51
(B H8EY Omobranchus elegans 1.72 1.82
Bk /Nl Agrammus agrammus 22.07 23.34
SR Cynoglossus robustus 2.7 2.86
# IR IE Syngnathus schlegeli 1.61 1.7
X RUFE . Chaeturichthys stigmatias 1.61 1.7
Yl Sebastiscus marmoratus 7.85 8.3
KNk Hexagrammos otakii 7.43 7.86
IR AR R E R Gobiidae sp. 2.42 2.56
A W858 Cynoglossus semilaevis 2.02 2.14
BRI E b Pleuronectidae sp. 1.78 1.88
FRAEMIFLURFE A Crenotrypauchen chinensis 1.29 1.36

Ad : FhEER-34 22 bk Population average dissimilarity;A : S 2 Average dissimilarity ;C; FiHkH Contribution

2.6 FUPfTHEABEIE S ST R X R

CCA B4 SR 7R, 2010 45 XF £0 A7 ffF 74 25 KA 52 M A58 DR 1) A58 DR 2 Yk B R R B8 (IRT 2) , 28—l
CCA1,FFE{E = 0.930, 55 i CCA2  FFIE(E = 0.831 YFh—IAIR ARG (CCAL AT CCA2 SHE IR A0
B4 0.996 F10.965) . SEHEF % b B A I 25 S R | 55 —HE e Sl A0 I A HE PP Al 2 S R A 2 2 S (AR —
Wh.F=02,P=0.034; A%l F=1.5,P=0.002) . PI-DHEFPRhAL g Re 1 E 2 2R 0 21.33% 17428 5, Hirr,
SSS Je AS 5 —HEF i BB KIEADC, M5 SST K MAHIE, & akh MR 5 AR SE M BE fFHE 32 IR
MRS, 28 R PR 0 B QY Il £ 55 A0 B AFHE f 32 B TR A

2011 45X O A7 HEC VR 45 M0 5 W R I P58 TR T 2 V7 0 B AR B (181 2) L 55—l CCAL, RRAE
fH=0.976, % 4l CCA2 ,F#fEfE = 0.506 PFP—IREAH A (CCAL A1 CCA2 5 FRBEE 1 AH %430 24 0.990
F0.894) . FERFRIE W EPER IS5 R W | 55 —HE P Bl T A HE P Al 2 AR B 2 25 5 (55—l . F= 0.4,
P=0.035; il F=2.0,P=0.001) , P/ HE gl 1 32 8260 282 Al 22.80% 19748 5, Horpr, SSS J SPM
S —HP S B OEARDE 1 BST 2RKFAAE, K /NL M & R e 52 807 Y ok, fihe B &
FEFR B Sk FIE FE AR A S P2 I AR S A
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Fig.5 The relationship between environmental factors and ichthyoplankton in Zhongjieshan Islands in 2010 and 2011
CCA ; L3EXF N 43 H7 Canonical correspondence analysis; SST : #¥ik Surface temperature ;SSS: 3k Surface salinity ; BST : JiKii Bottom temperature
BST: JiE#h Bottom salinity ; SPM; & 7#4) Suspended matter; Am; %% Ammonia nitrogen; Nr; iSEREE Nitrate; Nt; P AHAREL Nitrite; Ni; 75 PEBEIR
£k Active phosphate; AS; {EPERERREE Active silicate

F5 2010 £ 2011 ERHLUNBEFHET CCA HMNAN FHEEREERFHXR
Table 5 Relationship between ichthyoplankton and environmental factors based on CCA analysis of Zhongjieshan Islands in 2010 and 2011

B 5 2010 2011
Environmental variables CCA1(11.27%) CCA2(10.06%) CCA1(15.01%) CCA2(7.79%)
F ssT -0.98 -0.14 -0.85 -0.16
Feih SSS 0.25 -0.44 0.43 0.45
JEEHE BST -0.70 0.15 -0.91 -0.19
JEEER BSS -0.52 -0.08 -0.19 -0.1
BEIEY SPM -0.27 -0.14 0.97 -0.14
HA Am -0.34 0.14 0.44 0.62
iR LR Nr -0.20 0.22 -0.17 -0.35
MEAHMRER Nt -0.38 -0.11 -0.15 0.27
TEPEBEIRER Ni 0.12 0.36 0.6 -0.03
TEPERERRER AS 0.42 0.72 -0.45 -0.39

CCA . BLIE XV 434 Canonical correspondence analysis ; SST'; ViR Surface temperature ; SSS; 23k Surface salinity ; BST; JiS 15 Bottom temperature ;
BST: JEEEE Bottom salinity ; SPM: & IF %) Suspended matter; Am: %%l Ammonia nitrogen; Nr: AHFREE Nitrate; Nt: WAYHRER Nitrite; Ni: 15 PEBEHR R
Active phosphate; AS . WEHERERREL Active silicate

3.1 N AFHEMRE 2L

i1 BRI TRE £0J2 £ A i R rh ) G o B, L A A e i 0 RO R R R I AR A L il
LLIZ) 2 V35 2010 4F 52 2011 47 5 =R 4R 1Y) # P FAFHE f0 1 B8 B o7 I AR R 3R B 5 1Y 89.58% , . HY B R
FIF-227 % B 349 v A 2y | X B B 2 R g ) - O 0 . R A R B, v L g 5 i 8 2010 AR BE AT
HE A0 1) F2BERP AT S W 215 i | e CQ Y G 0 RNl B A e F 4 SR 2011 AR RE W) 21075 5 i T oK 2 Fh R e
S0 55 AR EEA IS LURZ /AN 2R 3 TP 5 S VR N B A A £ IR B A AL A 22 B £ 2 e
IO B SR, HAA AR A K i 2 5 a3 i, Dy s bt R B G JE A 1 R A 7 B
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Wt TARHESE rP AN FCm dh e Skt RS N 2 0 28 N — E FL R, B N 2SI B R A B T
it Tl R P 2 JR LA B S A FR AR Ak, S Bl W R ) oA AR E ) R HE L /NE S R AR gt el
ZAE LIRS A0 I A [ N RIS FR 2 R R Ak, S 2T SR e R AL S H s
BB BRI Z — " BRI /N2 0 WS T IR VD B, PR IRE R AR 3 A FRIE 8 H Al h
FIAE LR O ERh , Hidr 2010 458 Z2 4 %5 B 527.89ind./100m* , 2011 4F H Z= -4 % ¥ 40.09ind./100m’ , it
1o LA i 0 285 3K T B T R 2y S W 41 B 7 B R

rRBET L1 5% T 5 R B A | ()T 45 VS T O I VT 2 2 VO MR R AR A e T E B S 5 I,
ANHEME A SR T RAF MG B IREE . RISFIHEIT 43 P 45 A W, 2010—2011 45 -4 a1 B A 1-FE £ 1) O F o Al
HERN 3 ANRBERIAEE RS (F 3) , BE T FEHE B Bl A R e 7S 2k £0 55 48 B il & T IR K MRS 2 a2
JEBUR f  RfE TR S DU/ SRR JE SR 0 KU R A R T VIS 2 A R fa 2 DU/ AR
e MEZ B NE Y NI AR IE ST VAL TR I 035 Bk /S ki g R I 0 £ 25 A il #1028 | e W) 420 085
FE R A B AR Z M2 B2 W B TR, W50 & B, 63 5 M AC 5% V0 3 2 i A 355 9 B 2 b AR
_.ﬁlﬁﬂ .

2010—2011 434 f0 G 7-FE A0 1 P A Fh AN S ZE R 4 A28 BEM A e i B 22 57 (1R 4) BRI A0 5 iz [y
LREERS. v e i S R A R EEP S i 12 Y ey = = L) SN e 4 1 | 4 O Pl 3 i S W)
R AR RN BIED ) RONRIREIRE M LIE TR RS AER S0 35 £ BT ok o R JE /D
RIS LI sl H oA B 52 sh s iAo 6 5 EATA ARSI MR S R85 . VR IV A & Bk S 46
L/ FAR I T DS i KR 1) ) SR NE Ay - SR L1 S DSl Fe O B 09 K o [ e R e
BRI 43T 22 B0, 2T 3ok LA ZES R () /N TR RS J2 A 200 = i 5 TR A ) o v A7 L0 8] 5 2 il T 3l R £ B 5 22 R B T
FEEETRAHRL

1 BREEE AR IR S BT 45 3 S (32 3) ,2010 47 R BERFAEFP Ry JE Wy 2155 65 | Rz EC Y 4t f AR AR e F 1 45
2011 4F AR RN N A W) 21 F i T Ae /NS (RN Sk f ;A7 HE (TR AR UME A BT 245 2R o (323) ,2010 4F &
BURFIERD AR AR B SRR S Z 0, 2011 4F 1Y = ZERRAEFP oA W) 2155 5 BRRBE L S L fh, FE BN R 4
P S WYL e Sk 0ok AR SR R R EL R RR AR O JE A0 S AT HE RIS A A v AR i B Sk S 4R fa
TR A 2MARAR 2 2T H0A B, AR &2l 5 T P (0 2R R R 1 2 4007 & B0, 58 Jo P £ R 2t
1 IS8 A B RV AR AOMSE , DRL LA B[R] £ B A7 £ R BLRRAE A AR (AN R
3.2 b AFHEf S IR T AR DG

2 Z2 BEVE RN PR IR BT 25 DA DG , PR R 52 i £ 86 5 L 94 O 6, 90 5 1 A [ 98 2 i) A A SRy 257
] PR 58 R R R e 25 2 A K A7 T8 BRI S HLRETS 3, £ 0 A 1HE f2 RN S50 30 (1% 2% # X6 7T R 6 B A 2 Ak
SR R8s 2010 AEFT 2011 4F B 2 A0 3 T R 2011 4F 5 25 K -4 ) G 41 B4 AfE £ R
VI A 2 REPEE B i, PIAE I SRR 2 B et ey, B ZRIOK s SR I 02 BRI 5 K
b AR R S R IR B AN T A3 3 A R B R R B A p AR R s B, b A K R E DY

CCA HEFP I B 12 TR B2 X 0 O A7 HE ERF 7% SR8 52 M 5 7K IR 2 5% i) £ 28 A 380 A AR RN A= 1% S8 ask
FEAYTE SIS T, el M PR & 75 A (0 (0 28 7= O Sy i 5 AR SR fa R 5
FEAT S I HaR e [ R 5 A5 A1) o 38 46 55 B o U sl 9 el A8 | o 0 2 A R R B 77 A — 8 I 5
Wi R AR VR G5 A A AR AR — R MK AR B K IR B WS & B e AT L 8 I TR e
£ 2010 2011 AFIE KK 5 B 8 FRAARXT ™ ) g dek i 7 SR AL B 5 T P B R 6 7 B DA G, IR L R 43
i1 FHE 0 A B TR MR R R L . SR 2 U R AT A R B TR 22 AR T SRR BE RE 57 A4 X8 £ A
£, TS T X5 B IR YRR AR W S A B R 1 KIS Eefa 7 R MR R 40 R J7 EG Y o £ 241 4%
BIRHIAEYZE  ZEE EN0 M TRETEWH & XK, 5 T Pl XU P a2 B
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