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Macroinvertebrate succession and longitudinal zonation dynamics in Xiangxi Bay,

after impoundment of the Three Gorges Reservoir
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Abstract; Studying the succession of reservoir ecosystems is of great importance to both freshwater ecosystem research and
reservoir management. However, little research has been reported regarding the succession of the Three Gorges Reservoir
ecosystem after its impoundment in June 2003. In the present study, we analyzed the macroinvertebrate succession and
reservoir zonation of Xiangxi Bay, a tributary of the Three Gorges Reservoir, from August 2003 to July 2010 in different
impoundment stages. We found that Chironomidae and Tubificidae were the first to colonize after the first impoundment,
with Chironomidae as the main group. Limnodrilus hoffmeisteri dominated the community gradually, and Nais inflata
established itself as an additional dominant species from April 2004. The total macroinvertebrate density and richness
increased from the first stage, exhibited a spatial pattern of “high in the middle and low in the two edges”. The density
peaked in April 2006 (24,146 ind./m”) , declined remarkably after the second stage of impoundment, and changed slightly
after the third stage. Fewer rare species were observed in the third stage than in the other two stages, which indicated that

the community became more stable gradually. Two-way indicator species analysis revealed a stable zonation pattern during

EEWA HEK B RFF 254 (51309031) 5 KK M5 e 455 i 5 36 3R 5 K % T (20122X07501002- 07 ) 5 18 5 5 o5 55 40 = % T 48 9%
(2014FBZ03)

75 B H#5:2016-01-13; ¥ £& HH kit B 81 :2016- 00- 00

# JIAMEH Corresponding author.E-mail ; qhcai@ ihb.ac.cn

http ://www.ecologica.cn



2 S % 378

the first stage; however, the community type changed during the second stage, which implied that the stage was associated
with strong disturbance. Afterward, we observed seasonal fluctuations in the community type, which was coupled to seasonal
fluctuations of the water level. This indicated that the macroinvertebrate assemblage gradually adapted to the periodic

reservoir operation of the Three Gorges Reservoir and that the community structure exhibited stable periodic fluctuations.

Key Words:; Large reservoir; macroinvertebrate ; ecosystem succession; longitudinal zonation; Three Gorges Reservoir
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Fig.6 Comparisons of the macroinvertebrate density and species richness between groups divided by cluster analysis

®2 ZWkE—HEKNREZAEDRESY TWINSPAN 54 (351 B3I BX™)
Table 2 TWINSPAN classification results based on the species relative abundance of macroinvertebrates in the Xiangxi Bay during the 1%

impoundment stage of the Three Gorges Reservoir ( cited from reference!'] )

Yeji\ﬁnth XX01 XX02 XX03 XX04 XXO05 XX06 XX07 XX09
2003-10 Group 2 Group 2 Group 3 Group 2 Group 3
2004-01 Group 3 Group 2 Group 1 Group 2 Group 1 Group 2
2004-04 Group 3 Group 4 Group 3 Group 3 Group 4 Group 2
2004-07 Group 3 Group 3 Group 2 Group 2 Group 5
2004-10 Group 3 Group 3 Group 3 Group 3 Group 2 Group 2 Group 5
2005-01 Group 2 Group 2 Group 3 Group 3 Group 3 Group 2 Group 1 Group 5
2005-04 Group 3 Group 4 Group 3 Group 3 Group 3 Group 2 Group 3 Group 5
2005-07 Group 3 Group 3 Group 3 Group 3 Group 3 Group 3 Group 3 Group 3
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i
XXO01 XX02 XX03 XX04 XX05 XX06 XX07 XX09
Year-Month
2005-10 Group 3 Group 2 Group 3 Group 3 Group 3 Group 3 Group 3 Group 2
2006-01 Group 4 Group 2 Group 3 Group 3 Group 3 Group 3 Group 1
2006-04 Group 4 Group 4 Group 3 Group 3 Group 3 Group 3 Group 3
2006-07 Group 3 Group 3 Group 3 Group 3 Group 3 Group 3 Group 3

£3 Sk E—HEKNEERZTES KA TWINSPAN & AME SRR ST (5| A )
Table 3 Community type, characteristic species of each group classified by TWINSPAN in the Xiangxi Bay during the 1*' impoundment stage of

the Three Gorges Reservoir ( cited from reference!'] )

4 R FFERD i g1
Group  Community type Characteristic species Degree of fidelity Constancy/ %
1 Polypedilum-Limnodrilus-Tanytarsus Polypedilum scalaenum gr. 5 100
Limnodrilus hoffmeister 5 50
Tanytarsus sp. 5 50
2 Procladius-Limnodrilus Procladius sp. 5 67
L. hoffmeisteri 5 56
3 Limnodrilus L. hoffmeistert 5 100
4 Nais Nais inflata 5 100
5 Baetis Baetis sp. 4 50

F4 ZBKEZHESZSEKNEREEZEAEZRAENY TWINSPAN 4
Table 4 TWINSPAN classification results based on the species relative abundance of macroinvertebrates in the Xiangxi Bay during the 2" and

the 3" impoundment stages of the Three Gorges Reservoir

Si:;s Ye:f_;\ﬁmh XX01 XX02 XX03 XXO05 XX07 XX08 XX09

#ZFE Autumn 2006- 10 G2 Gl Gl Gl Gl — Gl
2007-10 Gl Gl Gl Gl Gl Gl Gl
2008-10 G2 G2 Gl Gl Gl Gl —
2009-10 G2 Gl Gl G2 Gl Gl G2

47 Winter 2007-01 G4 Gl Gl Gl G4 — G4
2008-02 G4 G4 G4 Gl G4 G4 G4
2009-01 G4 Gl G4 Gl G2 G4 —
2010-01 — — — — — — —

#7 Spring 2007-04 G4 Gl G4 Gl G4 — Gl
2008-04 G4 G4 — G4 G4 G4 G2
2009-04 G4 G4 G4 G4 G4 G4 Gl
2010-04 G4 G4 G4 G4 G4 G4

5 2% Summer 2007-07 Gl G2 G2 Gl G2 Gl
2008-07 G4 G2 G2 G2 G2 G2 G2
2009-07 G2 G2 G2 G2 Gl Gl G2
2010-07 G3 G2 G2 G2 Gl G2 Gl

G: Group
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R5 “HEZPEKNMBREZETEZRMANY TWINSPAN 5488 & HRE KB R
Table 5 Community type, characteristic species of each group classified by TWINSPAN in the Xiangxi Bay during the 2" and the 3™

impoundment stages

a R HHER AL oA
Group Community type Characteristic species Degree of fidelity Constancy/ %
1 Limnodrilus-Branchiura Limnodrilus hoffmeistert 5 98
Branchiura sowerbri 3 33
2 Limnodrilus-Procladius Limnodrilus hoffmeistert 4 88
Procladius sp. 3 73
3 _ _ _ _
4 Limnodrilus-Nais-Stictochironomus Limnodrilus hoffmeisteri 3 73
Nais inflata 3 67
Stictochironomus sp. 3 58

Group 3 FEMMBUEA R, FE43HT H kS BR

3 e

3.1 RS RS R

S T 2 T I 1) RS2 A K ) R BT A2, T DA o R 0 2 O R AR K A7 i 0 0% 5
Xof e AR R 7 M 2 T A K R D R A, E AR R | bR = K R T AR E K S 1 4E 1] (2003 4F 6
H—2004 4F 7 ) FEUSORHHXT = BE A X 20 2 4, H 2004 4F 8 A, BB — FLEE TS A 4 0L ISR
SAF AR BEARLE 90% LA L, H LAEVE i AT sl P i s ik e K . ARG F— BAE /KA MR], &K 5 KA 2
Yy R 2R R B (B R BRN A HAIFARZ R, RS EAVEEE R EEBREESR
ks, WA 32 0 4 2 (R JEC AT St B Ry D A 20 5 VR T P S S X o Y 7K 22 01 1 s o 2
2% DX IR AR A A LT i

THAE K KA I Sl R 1 DR T e T BV I S W BN R BRI R R R B A KA D Bl
W2 s R R Sl 2 B 0 SRR [T (R I E KR KKV 22 ik — 2 TS SR sh A R A
WIE KR BT AR GBS /N, B R B KR IR ROK A 94 22 B 251 T IR MG Sh B ik v 1 5 K
R4k Rt = A K S KA AR W A E— 2038 KRB AE — i R B — 25 X JEC AV 20 4 2 B e, R L i)
FERL T IEKES o RIS BUAERT R RUK A AW B9 At B, A B 5 3R I 9 K 7 08 Bl i B A s K
27 (water level drawdown ) 1 BT KK A= A 4 A6 00 e B4 SR BEATG , 5 ELYE 28 —4F N s 20

B2 = WK PR K B0 = B, 5 VR YT 2 VA DL AR H 0 A 0 3 2R T R AEK 2 T ot 5 FE ) A 2 8 JES A
IR (R A S JR) IE B 0 TRSE R 3h 4 LA A KA KR s DU RR B /KR A K A= A sl e i A 1, L
TE AR A% SR AN A2 B X Se S M R i L2 307K 3 1 A AR i DTG AR A DR AR T O ELDR AR
FAAEIRIR | B 7 SR TR B AL M S s mi ) RO RS sh 4 R K AR S R e — A AR R A TR, AR
IKAEZS RGUFRIE M 7, T AT DS A e st i) RUBE FKAE S R AR (L Ra$ DR L, 7 V3R Tl 22 V25 RS A
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H P BRI PR A EE Y S ZEWINA DX A 2 8 B e R Y o TR X P A v TR R SRR (A
X FE I HAZ) Z B PR R BT, PR B i A B2 1% XS N IR sh 1 e 23 B B IR N 22— fEid
PEIX, ZIAEE KA ]I 2h %% B o ARV i 284k, T e =B BK S B B R I i 2 TRy % XX06, 7k
W KR A O RE AL, H 2005 45 4 R ETIE AR A0 X A BFE 2R AL BRI, Shao TN, — M1 7K
J& B K ALIY BT, XX07 S AR P A5 iy X AHF S A5 R R I E KIS XX07 4b F ik
DX, A AR N = E K G A B R B Inaa 3, X R B] A =& K JG 2 A B AL TH IR 10 WH X
RV B 2010 4F 7 AATGATHAS A DX, G2 DX BRI R A PRI BRI A P 38R ) 7 A7 38 3l %o 1 K X 3
B 5

THABOKE A A S R N W R RN A A R AR R AR U SR I S A A R TS 2R
RIHIATRRE , B — R HEREIE , 5 = WK R B i sh W) &, B fE =& K Z )5 biE
IKDLTE 22N, Procladius sp 2SS LA Z B, Procladius 38 % H BULE A5G R 18K [X d 134 AEEK
A=A 2275 YL (1A T, Procladius BIEWI B4 A LT FE & RIS FEADISE h, LT BHRERAEZ
BRGNS TR AERE . & Z 2 MK ZEY KA S A28 K INE AR AR E . B b B E R R 2
R E MRS (B 75 VR ] 2 T 4 25 10 S G 3 49 =5 B2 oy R BRS8N H  : G 1 ( Limnodirilus-Branchiura)
1 G4 ( Limnodrilus-Nais-Stictochironomus ) , H K & 0943 X A& Jmy , S5k Z= (G1) FIE 2= (G4) YAFAE AR
ICHEIRT , 4= B I ST RE T AL T RK Z R 2R 00 1 1 DX, 7 S AU 32 BIK A s i e e/ s | 832 2= Pk I
EWSm, R B kIS, BZEH T N inflaa %5 FE 3G N, BE % 28 B3 AR Sk Limnodrilus-Nais-
Stictochironomus . X1F N. inflata , H BRI E A9 A 252215 BAR R /D . —BupfF g R0 R VT i BUCR AR
L UHGE 1 AR 4 AP F UK R I L L. hoffmeisteri 1 Procladius sp. i F FIRE , X IS FSHEAR,
T TR SR T IRM SRR ST . HRIUK S5 I I HE T (K R SR E %
Tk JeiEME B IR AT ) SRS , T X AR 2 A 25 R G0 mp A 0 AT B R B s e Y PR, koK Gl
SR Sh Y YR IR Y R W IR, I AT RE X AN S i e B AL 17, XA SR T
T R, DTSR B 2R IS Bl ) S S S e 2 78 R A Sy 1) = 2 J A

KA RGN 53 X2 B PE A BB KA B I 8] 45— R 5 B s i, U R J5 35, TG, 43 IX A%
JRAS Gy PR ZET RSN . TE =WOK I SR A R PRV Z A VF 22 ST R T R T 43 DOIRZS 4n 28 Tl 2
VS RS KRS JUBHR RS SRR T LR B S N R e K
TR T3 X 2 AN H e X0 DR, 1) 4 X = 08K 28 S P8 925 3kt A7 A O AR AIE . 52 31 = e K ) AN )
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