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Structure of macrozoobenthos in lakes along the Yangtze River and relationships

with environmental characteristics

CAI Yongjiu, JIANG Jiahu, ZHANG Lu, CHEN Yuwei, GONG Zhijun "
State Key Laboratory of Lake Science and Environment , Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008 , China

Abstract: In the middle and lower reaches of the Yangtze River, there are 108 freshwater lakes with surface area larger
than 10 km®, accounting for 51.3% of the total freshwater lake area in China. However, few studies of macrozoobenthos
were conducted at the regional scale, contrasting with many studies focused on individual or several lakes. To elucidate
macrozoobenthic community structure and their relationships with spatial and environmental factors in shallow lakes along
the Yangize River, physicochemical parameters and macrozoobenthos were measured in 69 lakes of this region during
summer in 2008 and 2009. We also evaluated the relative influences of local environmental conditions versus regional
processes on macrozoobenthic community structure. The results showed that total dissolved solids ( TDS), conductivity,
nitrogen and phosphorus differed significantly among the five lake districts, but not for chemical oxygen demand (COD,, ),
chlorophyll a and Trophic State Index (7SI) index. In terms of density, 46 lakes (66.7% of the total 69 lakes) were
dominated by Oligochaeta and Chironomidae, and Gastropoda was one of the dominant taxa in 16 lakes. With respect to

biomass, 27 lakes were also dominated by Oligochaeta and Chironomidae, and 33 and 9 lakes were dominated by Gastropod
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and Bivlavia due to their relatively large body size, respectively. Canonical correspondence analyses ( CCA) showed that
macrozoobenthic community structure reflected the influence of local conditions ( TSI, Macrophytes, Chl a, TDS) as well as
regional processes. Only 33. 9% of variation in a density matrix was explained by local environmental conditions and
regional processes. Of the total explained variation, 48. 1% and 35. 4% were purely related to local environmental
parameters and spatial variables, respectively. The high proportion of variation related to spatial variables indicated the

importance of regional processes on spatial patterns of macrozoobenthic assemblages in this region.

Key Words: the middle and lower reaches of the Yangtze River; lake district; shallow lakes; local and regional

processes ; macrozoobenthos
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R AR ARG S Y FE Al [ s 37 I BR R 4R W TR A AKRE S K A2 240, B W1 (SD) TR G AE
pH . HL 5% ( Cond) I AL (TDS) T-H137 ] YSI 6600 V2 ZS KUK B WM 5E . SR KFEA FR A AEs [l 52
% RA(NH,-N) FHEA(NO,-N) IEBERRELHE (PO,-P) FIUR 7 8h TE 5 20 Hr Y ( Skalar-SA1000 ) 1 2 , &
BIFIURLY) (TSS) VEA(TN) BB (TP) (4K a (Chl a) Ks B MR EL 45 4 (COD,,, ) W 5E 2% bR i 5
P KA 26 B R B ( Macrophytes ) ; B SRARBHAG TTRAE s BRHIT X 30K A A B s 15 0, 43R 5 A5 4%
0,1—25% ,26—50% ,51—75% ,76—100% , 53 BIMKAE Jy 0—4, RPN £ INAE TR, 2 BEE AL S B0
WA &8 IR PR 25 A BT A BB SRR SR B (TS M iR A
TSI = 0.540 TSI (Chl a) + 0.297 TSI (SD) + 0.163 TSI (TP)
A, TST (Chl a) TSI (SD) TSI (TP ) %18 Carlson #&H A8 FRREFEEC A LA A AR50 .
TSI (Chl a)= 10x(6-(2.04-0.68 (In (Chl a)))/In2)
TSI (SD)=10x(6-In(SD)/In2)
TSI (TP)= 10x(6-In(48/TP)/In2)
A, Chl a,SD TP A7 5358 pe/L m pwg/L,
1.3 BdEanr
G AR, 2T 224 RAE S PR 85 R 7 500 R AT sh 0 Bt HE AT 738, AL B 2R 1T Z AR i fk (COF
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SRy I AAE f RN G | 28 24 A e A AR AR [l A i as (R AR s AR I [S ], CCA AT, 430 F sy el B 58 A
23 [A) AR VR R | W AR SN S X B 46 I 0% % FE U TS B BN T 10% B9 R BRL 5 1 >R ]
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12 Monte Carlo permutation i35 (n=9999) , 25 [0 48 & A AR AL F R 0 [ ENS A AKX N E

+S]-[EIS]-[SIE], RAMREHSH 1-[ E+S ], SR CANOCO 4.5,

2 FR

2.1 KIRBALRRE

F 1 A IR R AR B AL S ORI E SRR SR B, AR RO A R R W &R AR TSS Kok i rh

WSETESWIREN B 52557 . L3RI 10 B2 52 I — S0ndy 22 A 3, HC rh o BH W A AR (PS8 20501 A
150.4 ws/cm 99.04 mg/L) ,{EEWIRE TLDUHIREFRNAE BHITREAL T b ] K P | R RE B g, O S R B (L i

BB 4301 R 532. 03 s/ cm F1345.86 mg/L, ZKA&H TN F1 TP (136 [F] AR AL RRAE & A 190 3 i % v 1 oAl

W (BRANER PSR TP JC W 255 ) | TR B RE AN A2 BB /K /R TN A1 TP S s 39408 (£ 1) , /K& cop,, .
Chl a K TSI 8 BUAE - WRER] T 0 3% 22 57

F1 FHMBKEENFERIESH Kruskal-Wallis #5545 R

Table 1 Physicochemical characteristics of the five lake districts, showing the results of Kruskal-Wallis tests
B BRI T £ W13 TLIUHRE FE BRI K
= Poyang Lake Dongting Lake Jianghan Lake Huayang Lake Taihu Lake P
Parameters O L L L ..
District District District District District
0.79 0.48 0.71 0.64 0.41
SD/ 0.269
" (0.27—2.69) (0.26—0.65) (0.17—1.92) (0.23—1.23) (0.24—0.77)
18 .7 . . .
o 8 8 8.53 8.3 8.65 0.102
(7.47—9.42) (7.64—9.52) (7.99—9.27) (7.63—8.96) (8.43—8.9)
150.4 275.21 304.49 228.05 532.03
Cond/ ( ps/c 0.001
ond/(ps/m) (61.68—261.13)a  (111—461.39)b  (143—515.42)b  (141.38—318.5)b  (360.17—672)c <
99.04 165.48 197.26 148.21 345.86
TDS L 0.001
/(mg/1) (39.89—169.75)a (72.17—267.33)b (92.94—334.75)b (91.81—206.67)b (234.33—437) ¢ <
21.69 23.39 20.23 14.01 35.99
TSS/ L 0.045
(mg/1) (0.87—57.42) ab (12.93—44.31)ab (4.4—70)b (6.5—23.07)a (16.57—67.17)b
0.31 0.47 0.06 0.03 0.94
NO;-N/(mg/L 0.001
5N/ (mg/L) (0—0.94) ab (0—2.23)b (0—0.47)a (0—0.08)a (0.67—1.46)c <
0.14 0.41 0.36 0.28 0.61
NH,-N/(mg/L) 0.001
(0.05—0.19)a (0.1—0.94)ab (0.07—0.94)b (0.12—0.57) ab (0.29—1.16)b
1.21 0.58 0.91 0.85 2.52
TN/ L 0.001
(mg/1) (0.48—2.03)b (0.36—1.15)a (0.3—2.44)ab (0.49—1.91)ab (1.83—3.16)¢ <
10.06 8.25 20.12 6.18 87.82
PO,-P/ L 0.001
P/ (pe/L) (1.66—56.68)a (1.36—29.41)a (1.27—96.23) ab (0.86—37.33)a (11.27—186.38)b <
99.96 62.77 83.79 63.55 173.25
TP/ (pe/L 0.001
(ne/L) (35—210.67)ab (21.67—173.33)a (24—255.01)a (28—228.11)a (109.7—256.86)b <
. 5.25 5.88 5.73 5.16 5.99
CODy,,/ (mg/L) 0.608
(2.82—7.76) (3.44—6.74) (3.79—17.23) (3.86—6.53) (3.67—11.06)
26.35 34.3 29.45 26.09 20.39
Chla /( pg/L 0.318
a/(pg/l) (1.94—67.39) (3.38—78.77) (2.54—100.72) (6.05—99.41) (3.68—61.78)
61.04 64.81 63.32 61.32 64.81
TSI 5% 0.656
e (42.64—74.47) (52.39—75.98) (46.81—80.18) (53.69—75.24) (56.09—74.53)
IR TR 25 57

FRATHETE W T 69 ANHIAM BB RE (K 2) o 55— FEW4r 5 SD TSS TN TP ,COD,,, .Chl a J TSI
FEEOH G MR, R PC1 B T /K AR B B 32 R 58 — B S i SR R (R B AR DG M e ey, L 2 %2
ST /KA B TR 50— F 0 5 A IR IR T AR DG PEAR AR (3R 2) o 1T 3 /> F WL I 5 25 M e 2343 i
439.08% .17.99% J% 10.63%
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Fig.1 Spatial distribution of the studies lakes in the middle of lower reaches of the Yangtze River

F2 O NMARBESHIRASNER  ERSININHEE . FERBERERESHEXLRY
Table 2 Statistical characteristics of PCA, including the eigenvalues, percentage of variance explained, and correlations for each environmental

variable with the first 3 principle components

ZH Parameters PCl PC2 PC3

SD/m 0.725 0.213 0.059
pH -0.651 -0.222 -0.364
Cond/ ( ps/cm) -0.470 0.745 -0.332
TDS/(mg/L) -0.479 0.763 -0.297
TSS/ (mg/L) -0.718 -0.108 0.387
NO;-N/(mg/L) -0.220 0.596 0.424
NH,-N/(mg/L) -0.408 0.126 0.464
TN/ (mg/L) -0.720 0.270 0.465
PO,-P/(pg/L) -0.390 0.264 -0.504
TP/ (mg/L) -0.780 0.137 0.057
CODy,,/ (mg/L) -0.659 -0.245 0.030
Chl a/(ug/L) -0.697 -0.568 -0.126
TSI -0. 866 -0.425 -0.112
FRIEMH Eigenvalue 5.081 2.339 1.38

1 2@ B Percentage of variance explained/% 39.08 17.99 10.63

2.2 A[ERE AR SRR

3 SN R RE R S e 25 A S B AL A b B o5 LU B D I, B BH A R IR DL I
4 MRS N PEFIEAE , WEEIE (2 IR ) AN TE R W) 0 e /6 BRI A 4= 1L e =i 5 iy, 68 FH oA fr) I 3 Ao g
T Al /N RYISITE O S T 2 AR Il e S ) 32 5 R EE IR |, 6 080y L AR B o 4 2 X
e T IA G PR 58 R BT (97.39% ) IR 2192 A/ m? | B ) 0 S5 B FIRR 8 4 3k
[ 32 5 WRSRAE W R AR )4 © WA P o5 U — 2 LU, MR UL H ISR TLDUBIRE Y 30 AN WIIA AT 2 P AL, I
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RSB AR B (RS WA 22 4 TR : P,
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G I S e P . Rl o 2 =T s o |
95.71% \71.88% M1 63. 34% , 1EBHIARESSHEL ALEL N
ZRE,6 AN /NEEEIA (RS K s m B T4
FIVE i< 180 ) LASE B 2 MR i &)y B Ry (R34S RE S Fn
SR ALY Rl S Wy U ME Y30 I ME R LN
PP Ry SEBRVT VDR o IR e 5 V) R E 1L I8
PEF o 51 R B R N SEER UG ) V2 b B AP
P OlyyE= &= e sy 1k Z v e/a) [ SO D511 S i R & B B [0 U
PLSEEZSFFEIA) B LR HIIA 3L 46 4, 5
PHAT A 66. 7% , ISR A RS2 — 11 16
A dTRBUER 23.2% , WEESSRHLTE A IS 5 A S i)
T (KRS,

PC2

& R

1.0
PC1
2 69 NEAKEIEU B EER ST
Fig.2 Principal components analysis (PCA) of physicochemical

parameters in the 69 studied lakes

K3 TREXBREDYSABNANEETERHRNSH

Table 3 Number of lakes dominated by different taxonomic groups in the five lake districts

B Density

HY)h Biomass

S T CES RFH s NI CES LTS He
Oligochaeta Gastropoda Bivalvia Others Oligochaeta Gastropoda Bivalvia Oothers
Chironomidae Chironomidae
B EH I 6 1 2 1 4 4 0
2 W) B 6 5 0 0 3 2 0
TLBUHE 22 8 0 0 13 17 0 0
B R 6 2 0 2 5 0 0
KW 6 0 0 2 2 3 1
AT Total 46 16 2 5 27 32 9 1

AR5 T, B RIRSE AL FE S R, 75 22 KOG e A W SRR (FL B8 B NI L 4y 1 114 BT ik
AL M IR . B PHIRE D, LASEBISAIRE 4 25 U3 A mIa A 4 4 SRS FIRFE S & L 19 8070
S0 2 A4 A TR IR IO R (6 A) FIRGEZE (2) B £, HoAv 3 MR D0 4 B4y AU 32
o TLDUMBHRI N LI MWIAA 17 A, BRIl 2O E AT 13 4>, B0R REAR Y . R W
5 ANIACHIRZE AT 5,2 AR SEBIEFNFR A A3k ] 32 5 Hor 3 NIIA UK 3 D SRIEIL R 5, R
HRA IR S DL R TTA B A 24, L rb S R ) A W R TR R, B A K B, ERAR LIRS DL B T8 TE
B2 (32 1), b AR Y 46. 4% (B LASE BRI BA) B S USRI WA AN Z (27 ), b SR Y

39. 1% ,WGEANAE 9 AR SR H (£ 3)

K4 FTREREABHAXEEMBIYEE % Bray-Curtis HH{IAE D #7

Table 4 Bray-Curtis similarity analyses of macrozoobenthic communities in the five lake districts

TR B 1 7 e J22 WA 1 TLDUHE AEBH T KR
B BT HE 0.070 0. 005 0.031 0.012
W B 1 67.70% 0. 065 0.003 0.041
TLDUATE 73.48% 70.08% 0.432 0.074
AR PRI 69.85% 70.17% 67.01% 0.042
Rk 70.70% 66.62% 70.42% 67.52%

w RITNAARE 4 L, BT B K
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Fig.3 Relative abundance and biomass of the four common taxonomic groups
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g 45 R CCA 1/ 3 SHEF3hd4 .2 (P, ,<0. 001, J— . Stress: 0.2788
P,=0.008) 55 DU A EHA B EM(P,= 0.53), HF— o BN o e
5 TSI Macophytes ,Chl a A PR &, He R E e T i i%gi o0 ° ° o
AR TR BB SRR 55— 5 Chl a HIGHE | o ot o %, e
B 55 A TDS BT PC2 S TE AR (32 5 A L L
5) . MASIETEA CCA SMT T SRR T L ", 3
tH , TSI $5 %% . Macrophytes 1 Chl a fif B¢ & AH X &, 1M s ° B EA‘D
TDS Al PC2 HIXHEEAR . 0B S5 3R50 T 1041719 ) ) . ]
KA 36 BE TR RS BRI AR SRR, TSI AT Chl a 533 X o
Bhady e K BB B AR AR SC PR R, PC2 U5 I XL o

FER MWD A R IEA KR () S)
2.3.2 Z[E)idfE

I 245 100 A5 2 R 080 WG 735 8 1 A it B PR 1, CCA
SyMTE ATt 5 A3 0] AR i 41 A d KRR B AR R T
JEEAT S BRI AR S 0 S ANIEAS e R A TEH A Z N,
SRR PRI EE RN CCA 43 Hrag M~ HEF i 35 (P, ,< 0.01) 58 =R ASE ma R B WPk (Py =
0.08,P,= 0.11) , AHLLTJmIRIAELHF 1) CCA 87, 25 AR RL ) CCA S BT i AR (E 550N, 4331128 0. 159
F10.081, AR T 12. 3% HIPIFIEEAS 5 F1 66. 7% I Fh-AIE KRB R (£ 6), a0 E 55 X
PERAR, 58 i 540 v X0 K X MO . INHET Bl LU Y, £ IR0 72 HE P B BB 4 1Y IX 4y
FEk, For IR SRR O FHE R 0 R 5 VDU RS0 3B T HEP B A2 T, B PSRRI O T HE T R
A, AT 48 A o wicb o3 A DXCHEP I 7, AR BT REW A A T HE P R b XSk (T 6)

B4 ETF 69 4 i#iAKE KM 34 % E /Y Bray-Curtis fH{UE &R
HHEEESEREFFE
Fig.4 Ordination plot of macrozoobenthic communities based on

Bray-Curtis similarity coefficients in the 69 lakes
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Fig.5 CCA biplots of macrozoobenthic communities in 69 lakes, showing the first three axes and the most strongly correlated local

environmental variables: lakes, species, only show species with high correlations with environmental variables

2.3.3 SR

Jry IR R - R 2 () A5 2 0 G Sl ) A 5 70 5 ) SR R il 33. 9% , L P Ry A5 TR - ST i R ) 35
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DX St R A 9 SRR AT R 7 2 K v R R 3 E AR

x5 EHzBEESRBEREEFHEEXNESNER, SEFRESHTHHESNRKREFHIERHEN CCA HMBHIRF MM EREHETR
Table 5 Summary statistics for the first four axes of the canonical correspondence analysis ( CCA) of species-environment, Values after the

environmental variables refer to the entry ranks of variables in forward selection and the percentage of variance explained in species data

il Axes 1 2 3 4
FHHE(E Eigenvalues 0.198 0.146 0.058 0.029
FhI&-FRBE A Species-environment correlations 0.832 0.76 0.746 0.519
PR BAAS AL E 43 b Cumulative percentage variance of species data 10.2 17.6 20.6 22.1

) - IR e R B i

gﬁuljtiifeiiig?jfnfnj&[:(lff species-environment relationship 43.9 76.2 891 93.5
TSI (1, 8.37% ) -0.853 -0.314 0.042 0.380
Macrophytes (2, 7.70% ) 0.830 -0.191 0.122 0.505
Chl a (3, 8.26% ) -0.775 -0.508 -0.129 0.349
TDS (4, 3.34% ) -0.102 -0.238 0.965 -0.028
PC2 (5, 4.67%) 0.244 0.428 0.851 -0.102

F6 EMHZYHESTETENRENEAFER, EEFESHTHBES ARTREAFHERZEN CCA STHIRE N EHEETROE
BE
Table 6 Summary statistics for the first four axes of the canonical correspondence analysis ( CCA) of species-environment, Values after the

environmental variables refer to the entry ranks of variables in forward selection and the percentage of variance explained in species data

I Axes 1 2 3 4
FRIEMH Eigenvalues 0. 159 0.081 0.056 0.046
FhIE-FREE A KM Species-environment correlations 0.798 0.735 0.731 0.563
YR EEE 2L T 4 e Cumulative percentage variance of species data 8.2 12.3 15.2 17.6
SRR ERANMEE 4

Y(1,4.47%) -0. 426 0.722 0.510 0.166
X2(2, 4.21%) 0.477 0.372 0.783  -0.002
X3(3,3.95%) 0.286 0.792 0.417  -0.220
XY (4,2.98%) 0.322 0.156 0.783  -0.157
X(5,3.59%) 0.227 0.839 0.015  -0.046

3 itig
3.1 KIRFRALRRIE

LSRR A B AR AN R ) 22 5 i 2 . PR 3 RN R B R I /K A2 ) B ZE LR S8, B T e e ke
TR B i, O] (1 R A AR 2R TR R IR S AR A2 AN R IARE PT Ah TS Y 1 SR FR
PRI T 2 0 S A DX el 2 S A AR v B8 B A T R G, BT 0 %) e (I 0 IRAE S A Y 42
L8 (39.9 mg/L) AHIGZS I HE W00 9 i 2 R AR s, A3 LU JT 3 W0 ANV R T 400 mg/ L,
WA Z [ A0 B 1Y) f 3 22 5 T e S b B 55 At ek S i oKk LA —E G R .

AT R b DX A K i — AR 1000 mm DA _E ) (FECAE A MRt 52 300 1 b DX 199 20 5= 368 FH 98
b DX ) 70 B LA R /K e B TR 90 b DX B B 1 DR YT 22 250—300mm, 1 5 4 S HE A b IX (1) 52 B AR 1 B
=¥ 22 200—300mm , 2 W 7 BH i X AT R K it e = T B 30 XUk =2, A T . X R K R AR o T 5 — i
FEBHIBIRERE K F0l K RS, B LR T A5 B8 18 5 K00, Rk £ 5 KRSt AT PEER R 5
IKZER AR, LN, BB - e L2 g 21 3 | M 4T B, S S BRSO W R A Ak
AR, 1 PR 28 ) 1 e T 70 BE TSR 1k AR D™ A B R I R
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ARSI G TR S WA R 25 (RIS Ry A IR 45/ o S SR DX Sl 2 1) 5 i) /) 31 ]
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FE RREE Y 25 Al A T B 2 3k )RR /A b XA AR AR A O, T 1 A X 38090 R T S TR IR s i i, 1B
AL — 5853, ZH0A B BT S TEA BV OC R, BV 2 WM iz X U 12 0 A i, vl fE
FEBA Z 2N Y B BRI, 5 22 14 252 B R A 85 2 E I BRI, Johnson FT Goedkoop X it #1351 7F1" " & Sandin
1 Johnson i ity MY I > JEAVE 2h 4 A BAF 5 the 2 B A PR 1 s [l A0 o O B, XA RE S LR/ NI A 9T IX
B RA OC A 5 2 B G 1 XS R X AR DX VA G S ) A 7 (R 52 i A5/ s | 3K AT BN CCA 43 B i a2k
By 7S 1A F 207 FER PR AR DXWTE 26 B2 5 B /N T S5 SR W R FE b oA T 203 B2 X6 A A Al 1 52 e —
A W . 5340, Donohue S50 5T i I & 78 7 AL S BUR AN 2 W 1 7 78 Jay JURD IX A RUBE B M08 T[] o
AT AR X AT DR A5 3 2k A 1R, TR B0 X G B A R T TR, DT AR AV T T A e Y £
AR

BT CCA R S IR 75 78 S b ALK, 258 33.9% , Okland 5 H AR B30 2 1L A0 15 s
SRR A AR A RERAE A A2 AR R AR B UL I, 32 B2 PR R A 25 e 2 FLe K, 53 A1 A
A WA ECE AN T B b 5 SR AR 22 57 R R WA B | il TR AR S N W g g BR ), A7)
REZRAS BT PRI B . AR SCrb JRy Sl R 5 B 1 ) i R AR, o ST A B 238 R 16. 3% , 3 3 82 R Ry I 1 A
FHR B ARSI B PR 2R KR AL 280, i DG TTRR Y A A= S5 i B0 AR RE ARAS:, anii AR A AL
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M1 MRMEEGE ERERESTE
Appendix 1 Longitude, Latitude, surface areas and number of sampling sites of the 69 studied lakes
W ANIE| 6% 4% (E) i (N) i F/ km? FE R
Lake district Lake Code longitude latitude Surface area Number of sites
FEBH AR S BH 1 116.2691 29.2827 2933.0 35
Poyang lake district ZE11# 2 116.3291 28.5446 192.5 7
b7 3] 3 116. 6443 29. 1425 80.8 4
A 4 115.7046 29.7847 80.4 4
TR 5 115.8818 29.6875 61.3 4
B 6 116. 1620 29.3650 47.8 3
gl 7 116. 2254 29. 6806 24.7 3
MR 8 116.3736 28. 6549 22.0 3
pNER] 9 116.7216 30. 0087 20.7 3
TEM 10 116. 0602 28.6946 #16. 1 3
W J2 WA A T 11 112. 6466 29.0243 2432.5 30
Dongting lake district pae ikl 12 112. 6454 29.3638 114.2 6
R 13 113.1107 29.3363 86.0 5
EHM 14 111.9452 29.4190 36.8 3
IR 15 112.5135 29.2069 30.0 3
T 16 111.8749 29.7151 26.0 3
M3 17 111.7460 29.0764 24.0 3
WA 18 112. 1856 28.8212 23.2 3
e R 19 112. 0296 29.4285 14.5 2
A 20 113. 1850 29.4421 12.3 2
TR B 21 113.5438 29.7043 12.0 2
VLIU UL 22 113.3583 29.8697 344.4 8
Jianghan lake district S| 23 114.5358 30.2450 304.3 7
K 24 112.3977 30.4171 129.1 6
7k 25 114.2405 30.0011 114.7 5
[LLpEat 26 114.0797 29.9580 72.1 4
Kk 27 115. 1004 30. 0982 68.7 4
59 4 28 115.3359 29.8686 42.3 3
£ 29 114.1981 30.2129 40.2 3
Bl E W) 30 114.7014 30. 6434 35.2 3
it il 31 114.3799 30.4210 36.6 3
DUBHAR 32 114. 0523 30. 5443 34.4 3
RERM 33 114.3787 30. 5592 33.7 3
AR 34 115.3887 30. 1217 26.8 3
YU 35 114.0761 30. 8608 26.6 3
FI9E I 36 114. 5492 30.4161 25.8 1
RG] 37 113. 6606 30. 8352 24.3 3
2] 38 114.4915 30.7972 21.2 3
IR ] 39 112.4716 30. 0488 18.6 2
KW 40 115.3947 29.8332 17.7 2
STt 41 112. 1003 29.7924 16.5 2
TR 42 111.9659 29.8278 15.9 2
R W 43 114. 1656 30.8010 14.4 2
Bk ) 44 112.6215 31.1410 13.7 2
i m 45 115.2453 30.0577 12.9 2
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WHE LRIl R4 2% (E) LE(N) T km? RS H/ A
Lake district Lake Code longitude latitude Surface area Number of sites
TLBH PG 46 113.9004 30. 5068 12.7 2
inti 0] 47 114.2109 30.1335 11.9 2
KW 48 115. 1599 30.2528 11.8 2
JEPE 49 114.4719 30. 5726 11.8 2
1ETh i 50 115. 0429 30.2999 10.3 2
R 51 115.0525 30. 2089 £9.6 2
AEBH i p2E30] 52 116. 1557 29.9410 316.2 8
Huayang lake district BRI 53 116.3911 30.0183 299.2 8
THM 54 116. 4224 30. 1659 180. 4 7
i 55 117.1047 30. 8105 172.1 7
R 56 116.7112 30.2695 100.5 5
T4 57 117.0234 30. 3683 78.5 4
it 58 117. 1689 30.6501 60.0 4
H i 59 117. 3690 30.8161 39.7 3
L 60 115.5881 29.9095 25.1 3
KE# 61 115.8078 29.9722 16.1 3
W T 62 119. 8157 31.6105 146.5 6
Taihu lake district [iEhizRs] 63 120. 7836 31.4357 119.0 5
ki 64 119.5652 31.6268 89.0 5
BT 65 120. 9522 31.1082 63.7 4
bRl 66 120. 8207 31.2175 45.0 3
HMEI 67 119. 8097 31.3668 23.2 3
A& 68 120. 7473 31.5831 18.0 2
JLG 69 120. 8895 31.0677 12.9 2

WA T AREGR I A CPEBIAEY 2T« BRI Th I 3, AR IR T Google earth [ AR T H. | 2825 4R 4 T CCA 2Hr
rob £ 23 A e B A
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