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Abstract ; Xiangxi River originates from the Shennongjia Forest region and is the largest tributary in the Hubei portion of the
Three-Gorge Reservoir. The hydropower resource is abundant in Xiangxi River, and hydropower stations are usually
connected sequentially. A cascade of three reservoirs ( Gudongkou Reservoir 1, Gudongkou Reservoir 2 and Xiangxi Bay of
the Three-Gorge Reservoir) in Xiangxi River Basin was selected to investigate macroinvertebrate ecology in a reservoir
cascade system. Principal Components Analysis (PCA) was applied to analyze the water quality of the three reservoirs. The
result implies that the water quality was degrading along the cascade of reservoirs. Non-metric Multidimensional Scaling
(NMS) was used to analyze the differences among benthic communities. It indicates that sampling stations located in the

lacustrine zone of a reservoir are representative for comparing macroinvertebrate assemblages along a reservoir cascade.
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Oligochaetes were numerically dominant both in Gudongkou Reservoir 1 and Xiangxi Bay, and chironomids were dominant
in Gudongkou Reservoir 2. Similar pattern was also exhibited in species composition. However, the benthic assemblages of
the three reservoirs were all dominated by pollution-tolerant taxa in spite of their differences in water quality. Relationship
between the community structure and environmental variables was studied by using Canonical Correspondence Analysis
(CCA) to determine which variables contribute most to differences in community structure. It discloses that turbidity
influenced the benthic assemblages significantly. TOC/Turb was applied to determine the influence of organic matter on
turbidity. The ratio of Gudongkou Reservoir 2 was the lowest among the three reservoirs, which implicates that the influence
of organic matter on turbidity was smaller in Gudongkou Reservoir 2 than those in the other two reservoirs. This suggests that

inorganic matter such as suspended silt and clay grains contribute substantially to the turbidity of Gudongkou Reservoir 2.

Key Words: Xiangxi River Basin; cascade of reservoirs; macoinvertebrate; ecology; turbidity
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Fig.1 Distribution of sampling sites in the three reservoirs
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K, n B LR, N 1R B3

3 KPR T 19 231 5k A 3 AL 4353 ( Principal Components Analysis, PCA) , Q1R B ER L HRHY
Pearson tHXREAT 0. 8, M RBUH A —A AT T — 22007 IR shY LIS S5 1 MO DU R R JE B B 2 4R
B8 ¥ ( Non-metric Multidimensional Scaling, NMS) #£47###f, PCA Fj Statistica 6. 0 3458 i, NMS fj PC-ORD
(Version 4) 358 M. IRWESIMRE S S RE F B R KA T MBIXTR 747 ( Canonical Correspondence
Analysis, CCA) , Fij Canoco }IFSEM ., HHKHTH SPSS 13. 0 M5B/, #EAT T RS 2 b7 F L AU Xof o7 73-#r i
BRI BEE AR EL LIE R B R, ARl AR -

%y = (s,-j —sj)/ «/2 (s,-j —sj)z/(n -1)
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T BN NI I B AT T logye (y + 1) Bedle, AN/ NS IHE IR
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BT KBRS RBREANBRILEAR, BMAZS 5 ERSWHT , US55 BEBIX N, STk
e (#£ 1) ,TOC 5 DOC BEEAKE(r =0.962, p <0.001) , TN 5 NO,-N,Si0,-Si B2 FAH¥E(r =0. 969,
0.971,p <0.001) ,TP 5 PO,-P.Si0,-Si BEIFFH%(r =0. 950,0. 835,p <0.001) ,Chla 5 DO BEFHHE(r =
0. 833,p <0.001) ,Turb 5 DO BEIFAH%(r =0.938,p <0.001) , HTiBL TOC.TN.TP.Chla.,Turb.pH.SD ¥ %
KB SHOHAT E RS0, BRI ER TR SEIE (B 2), LB, 85,3 MKEMFRZER
EFRE, AN EBS EE R TR, B RRERIA 83.65% , BRI EE TP TN #4505, A0 —%
JKEE TN 865, i 0 —2% K 8 TN TP 4R FLis B B ROR , 3R i 0 — oK Bk Bk 4, BRI R K |
wE, RUEEKENRE, KRBT L. KK, 8 KENTAERERKRERFRDN.
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Table 1 Environmental variables of the three reservoirs

FEET i D—ﬁﬂ(iﬁ' iR D:ﬁﬂ(iﬁ' %@Wﬁg
Eervioemmental Gudongkou Reservoir 1 Gudongkou Reservoir 2 Xiangxi Bay
e VoA ERAK VoA ERAK VoA ERAK
Mean CV(%) Mean CV(%) Mean CV(%)
Depth(m) 44.13 57.0 13.00 35.3 31.00 72.4
Temp(C) 13.7 29.1 17.1 12.7 21.0 3.1
pH 8.08 3.2 8.01 0.3 8.29 0.5
Turb 71.2 7.2 108.5 19.5 42.6 8.6
DO(mg/L) 9.88 2.9 11.15 7.0 8.27 1.8
SD(m) 3.17 6.3 1.67 24.6 1.19 16.3
TOC(mg/L) 1.699 12.6 1.610 9.8 1.371 5.0
DOC(mg/L) 1.494 11.1 1.399 12.0 1.225 3.4
TN(mg/L) 0.730 3.7 1.034 0.2 1.078 3.5
NO;-N(mg/L) 0.592 3.4 0.850 4.9 0.965 4.6
TP(mg/L) 0.028 13.4 0. 066 12.4 0.146 22.8
PO,-P(mg/L) 0. 024 8.4 0.029 18.7 0.103 18.0
Si0, -Si( mg/L) 1.673 25.6 5.802 2.3 7.381 2.5
Chla( pg/L) 8.150 8.4 7.600 38.2 2.641 68.8
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Fig.3 3-dimensional NMS configuration for macroinvertebrate data of the three reservoirs
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Table 2 Dominant species of the three reservoirs

iR 0 —%kE iR 0 ok BRAES
Gudongkou Reservoir 1 Gudongkou Reservoir 2 Xiangxi Bay
GD1-1 GD1-3 GD2-1 GD2-2 XX03 XX04 XX05
ER ke Bk LS h ER Ak ER Ak
58.3% 76.5% 96.9% 90.9% 94.7% 93.0% 49.1%
Bl AL 7 R R ARSI Bk s —Fhe
38.2% 14.1% 46.7%
LS h

5.1%

a. Limnodrilus hoffmeisteri; b. Tubificidae spp. ; c. Branchiura sowerbyi; d. Procladius sp. ; e. Aulodrilus sp.

BRI WA EREEERDTREE™ &
WA O oK R RS T A K B R £ B R A i e’
FATE B o R 0 oK BER 3 AR o B AR IR
KPR, B i B AR (R HE T VTR R A o KR
T L R IR R b AT B v B T R -
KT M, X0, -

TR O K PR o 0 8B B 2% 42 835 ( Procladius ol *D1-1
sp. ) FEB BRI PR TE Bt 8 o 1t p Y, X di e o
RS BE B AT, 45 R R H S B B TE AR i Pt
%(r=0.873,p =0.01) , =W FT SIRIL B BETR 32— 2 R
BEHRK . XFTRERIVERVK T S (iR EREE,  f
3 NG

ARSI X R T 3 I = B K R SR S B
HEAER R, e B R B M R A K R BIA B 6 REARSAERTE CCA fil LR
IX) Xﬂ‘ﬂ:ﬁﬁéﬁﬂ(}ﬁm Hﬁﬁﬁ%ﬁﬁﬁ%%)‘(o 1%2& Fig.6 The position of sampling sites and significant (p <0.05)
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|
2.6 2.6

HIKRZFB AR B 3 KRR 15 & O0F, X T BB R b T /K BRR A2 SEAR X B Bh— , A B B TR
Vi s 0SS BPEKERBEE , LR RYMECER YRR AR H R 0 GOk FEMmIK, CCA SHTRy%ER
W N 0 oK R IR X S R BRI . AR T 7EX B GOK AT LB T b, 7K P
HAFIR =T BB R ER, BRI T KEEAEAE YR &R ARSI RN BB FEE = WOk BRI
Bk, E BB ERIEE S0 3 KB X R AR R R K , I TXTIX 3 ARk FRRY BR B R
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Appendix Taxa found in the three reservoirs

F2& Taxon GD1-1 GD1-3 GD2-1 GD2-2 XX03 XX04 XX05

£& 7)) Nematoda + + +
T iezh#®y Arthropoda
$E R} Chironomidae

BIZRABEL Procladius sp. + + +

KRB Tanytarsus sp. +

Harnischia sp. +

Cladopelma sp. +

/INRIY Microchironomus sp. +

Cryptotendipes sp. +

Polypedilum halterale + +

P. scalaenum group sp. + +
Stictochironomus sp. +

ER#EBOFR} Orthocladiinae spp. +

#5504 Annelida
{4 P} Naididae

YIE $—#h Pristina sp. + .
WIRIWL B Paranais frici + +

FeI8 S G Stephensoniana trivandrana n
B3| R} Tubificidae

B /K2 Limnodrilus hoffmeisteri + ¥
KRB K] Aulodrilus pigueti

WEEKE A. Imnobius + +
£ EE K A pluriseta

BIKE—F A sp.

BB #4288 Teneridrilus mastix +

7[R EBHE| Branchiura sowerbyi
Ei5[ R} Tubificidae spp. +

+ + 4+ o+ o+

+ + 4+ o+ o+ o+ o+

+
+
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