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Long—term evolution and influencing factors of macrozoobenthos in Dongting Lake

WANG Xiao—mao', OU Fu-ping"", WANG Chou-ming', TTAN Qi', HUAN Qian', ZHANG Lei? LU Shao-yong?

(1.Ecological and Environmental Monitoring Center of Dongting Lake of Hunan, State Environmental Protection Scientific Observation and
Research Station for Lake Dongtinghu (SEPSORSLD ), Yueyang 414000, China; 2.State Environmental Protection Key Laboratory for Lake
Pollution Control, State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sci—
ences , Beijing 100012, China)

Abstract: In this study, the recent 20 year monitoring data were collected to analyze the variations of population composition, dominant
species and biodiversity index of macrozoobenthos in Dongting Lake. The RDA method was also employed to examine the relationships be—
tween macrozoobenthos and environmental factors. Results showed that( 1 )the average richness of macrozoobenthos was 53 species in 22
years, and the main species were aquatic insects(41.5% ) and mollusk (39.6% ). (2 )Species number and density of aquatic insects overall
showed a slowly declining trend, while the density of mollusks basically kept stable, and species of mollusks showed a slowly increasing
trend. (3 ) After 2010, the dominant species shifted from clean water typed aquatic insect, mollusk and gammarid to clean water typed and
pollution—tolerant oligochaetes and mollusk. (4 )The macrozoobenthos species, density and biodiversity in Eastern Dongting Lake were lower
than those in Western and Southern Dongting Lake.(5)TP, chl-a and transparency were main factors influencing the population composition
of macrozoobenthos in Dongting Lake. The loss of water and sediment influx from upstream rivers and the variation of water level resulted
from operation of the Three Gorges Project had negative effects on the population composition of macrozoobenthos.

Keywords: Dongting Lake; Three Gorges Project; macrozoobenthos : environmental factor; influence
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Figure 1 Locations of macrobenthos sampling in Dongting Lake
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Figure 2 Species number and population density of macrobenthos over years
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Figure 3 Spatial and temporal variations of macrobenthos species in Dongting Lake
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Figure 4 Spatial and temporal variations of macrobenthos density in Dongting Lake
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Table 1 Dominant species of macrobenthos in different years
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Figure 5 Ranking of macrobenthos and environment factors( Left for specie, right for density )
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Table 3 Monthly average of water level of Chenglingji in Dongting Lake before and after operation of Three Gorges Project(m )

WRFERE 1A 2 A 3A 4 A 51 6 7H 8 J1 9 A 104  1LA 128 4
1999—2002  20.68 2058  21.70 2344 2657 2845 3121 2979 2927 2675 2495 2218 2546
2003—2010 2096  21.17 2259 2361 2613 2803  29.83  20.12 2845 2496 2311 2131 2494

KA 22 0.28 0.59 0.89 017  -044 042 -138 -0.67 -082 -1.79 -184  -087  -0.53

T BRI AR TR A 2R 5y e Sk TR R KIS TR VL S IR R 1) 0 PR 06 28 B ] DX A A5 PR S ) 2B 5 et D (2011 4 8 7).

R 4 ZUOKEE1THI SR B F H R M 3h ¥ G519 4L

Table 4 Changes of structure of benthic animals of Dongting Lake in different water level periods before and

after operation of Three Gorges Project

. 3 A Chliok)) 6 H (F7K38) 9 H (k)
BN #KIA ZH FOKHT #HAR ! FOKHT Y Z{H
g 35 25 -10 29 33 4 26 27 1
%)% /ind - m™ 329 274 -55 193 207 14 176 179 3
KAz m 21.7 22.59 0.89 28.45 28.03 -0.42 29.27 28.45 -0.82
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0.04~0.12 m, V5 ¥ A8 ) 45 1 18 %% B 55 & /K T3
134.6% (1 E PR REWF T BE - VT = e K R AR AL T
TR TSR I —— TR I &) . A &2
TF 5% R 3, I o 1890 i L 0 s 5 o B 2 UG
7 W B 5 TR IR P B B P D TR AR O, H e E
KIG & EFACHERRIL R, I+ 2008 4EFF 4 th B
BB IS o TR SCHERE S Fr ] A, e E K
Jei AR Gt 12 B0/ , 85 SR KT B 38 i, 5%k J2 B8 iG
G SRR 25 RA AT B7 T S T 3844 35 B B 14 A 1
70 T A5
3.2.3 KiZEE

Deevey " BFFEIN A , IVH AT Sy IRA7 i — M 55
IRGRAFAE LA 56 5 o BRI 3 Th i 2 S OmIE oY
P, DA 90U IR 7K TR K AT TR sh A 4 TR
N = R 2 REE AR A S SE R B,
KRR 57 M) 24 Y1) 2 1890 DX P AG 2y 40 45 ) 5 43 A 1) G e
Rl H13 4 AT, =K S, 3 A Rk ) K67 46
T, 02 W IR ARG S A L R A E K AT b 10
55 ind-m>,6 7 (CF7KI) .9 H (FKIH) KA T
K&, AT S A 28 BE I A 38 0 o X R BH = e &K 5
i A AR A FE TR 2 150 JECAT sh P g 2 B A e
A AN S o €Y AN 3= RS M AT} -A =
FEARBE.
3.2.4 [AlFEE

T pE S K AR AR F o LS5 B A
o B AGFEPGEN R MR K R AR A SR
JEATE P i A 358 32 380 5 i s, S 2880 B 0 A= 4 1 R
o ZURE G , PEBE R KA KA, 115 B 38 A AH 2435
3 FE b Bl b A | RS B A A SR (R AR P A
B s L RN E S % FE AR D o TR, = K
Jei TR A K Sl L, S BUAL AT Y v
e s I AR S A — R AN R 2 e ™

MUAE 2R BRI 43T, 45 =0 3 7K 5 T 2 39
A IR R PG R I AR S R R S R AR
A B B T) 9 5 K 2 5 K A2 R 2 (2003 47K
JiEE K AL E 135 m, 2008 AF R g0 1 & K £ 172.8 m,
2010 4ETEH B KAL 175 m)AHCE (K 2.8 3. 4),
H 5 KET P SRS A H B R S B B R Rt 4 I
KeLih, e TRHETTIE I, AWIKIE ARk, 250
X A S A — 2 F R RZ R, 5 IR 20 2HA
2 =W E K T BE A AR A s e T BE i IC AT 3
Y% 5L T B S a5 & .

MOR, U T RS T 1 R R K B IR A

RICHL, T W AR Zh P R AT SR Ak T 3l i SR A
Y, =g TR AT AR I A R — TR A
M58
3.3 TEAEMEMY XigEREE

T BEIK RE SR, KA KECR I =1 It
VL JEAICA TG EE , i A B R EE (Rl BT
R E ST SRV T A AR BE , B I
B Bl— I E AR PG R AR T i /K A% B B 32 U
T 7 e Vs A B AR T JE 90 DX 3472 U 1 Bl i 2
(RSN , 2 T T80 375 B 5 B SR A 7 e i il (o
IR RF2ETFEBE VT = WOKFIRX A TR TR
PII—— B2 I L) 5 AR g 1R L ARk 2= v L
S AR K I 32 R AR S AT RS2 R K, K
Fo AWK LD K AR SR, JUHAE 9—10 ST, itk
T S 2 07 R K B 1999—2002 4E fy 29 d g &
2003—2011 4EfY 43 d, PR REWIBR FA0E 4
REB KSR N R IX, /INEB A3 7K S 28 B Ay
DX, R TP AE 0 K o B0 ) 2K ARy A (rp
IR RF2ETFEBE KV = WOKFIRX L T AR TSR
g —— B R ) 5 T K AR TR A B S
e 2 B YR A TR, BH T i AR AR T W X
] P A S R BN TR A P BB R, AR T
PO R, N TR Sl %, A A T R O A W
5 Yy A 2R TR BE 51 T 20 Ak 2R 3 B I K AR
IR AR B B 0 = VY e I BE W, L AR KA B
B & B IR KRS LS FIRERARK
) CHK

AR EE AR O & B IRl . FARZREFEPHFITIN
KR E E TR SO S A7 SEFP 238 2K T i
TSR AE Y RERG N SR 20 2400k, AR TR E R 1D
TGl E, AR B A IR UL 1.5 km
LEATA 1RO R, RIS SR T A sh )
MR AEEE S ES I 1A SR AR . X P RER
AR 2 T VAR S D 55 8 BEAR TV L re R B I 1 3

4 it

(1)1991—2012 4l g2 ¥ I 9 25 21 JIE A s ) 4
117 20 229 J& (Fh) , 4B BEAE S8 R AN500 53 Fi, LIk
AR RIS 3, A3 ) AN 41.5% .39.6% . BE
EBHENY 13.2%, HAth2 1 5.7%.

(2) T E WA RN BE LS L A I, 4Bt Bk AR R A
BB AR AR S GRS T BB AR B % B AT
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