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Macrozoobenthos in Yangtze oxbows: community characteristics and causes of resources
decline
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Abstract: Ecological surveys in Tian-e-zhou Oxbow and Laojianghe Oxbow along the middle reaches of Yangtze River were carried
out during April 2003 to February 2004. Results indicated that macrozoobenthos communities of oxbows were similar to those of
river-isolated lakes in the composition of standing crops, dominated by gastropods and aquatic insects, but were richer in
potamophilus and psychrophilic species. Compared with the data of 1990’s, biomass of macrozoobenthos decreased by 48.3%-78.6%,
mainly due to the decline of mollusks. The resource deterioration was mainly ascribed to overfishing and river-lake disconnection.
Comparison with other types of Yangtze waters indicated that the floodplain waterbodies with an intermediate level of hydrological
connectivity have the highest species biodiversities of macrozoobenthos, and have abundant mollusks, especially bivalves. To restore
the important function of the oxbows in maintaining biodiversity of the Yangtze floodplain, it is suggested to stock animals rationally
and to reconnect with the Yangtze River as frequently as possible.
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Wk, HARIIK R R 2L R . KBS S KA ES AR
WGBTS SO 1 T (km?) 13.7 18.4
KRG A A 2003454 H . 7H . 11 AF 4K (km) 21.0 22.5
20044E2 H#EAT, BILTT20034E4 0 TH#AT, ks B (km) 1.20 1.10
RERCCE AP L AT S 4 1/ 16m i 4 754 SP-H) 55 (km) 0.95 0.82
SRR RS, YRRELZ24 B /JE K (04 5 07 i U BRI (m) 25.0 19.0
BT HAMARE D RsiiaA, IFH10%0) TR (m) 450 6.00
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I E 7 vk SRR oK 4y, RIS TE Wih BT B 0.54 095
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Fig.1 Distribution of the research oxbows and sampling stations (A: Tian-e-zhou Oxbow;

B: Laojianghe Oxbow; « Sampling site; o Town)
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HR 5 OECD Y I 1A 85 77 2 R A B, RS I K 1 8 LA S (40 T s 35K, BT Ab T
& E IR KRG AR BB T E A T & 8 KT, BT T E EIRKT, RIEMH 4K
SERE AL T B SRR, BILWA T & EFRAKT(FR2). GEER, RIGMARICHTEFRM, 2L
-

# 2 RIGWRE T HGE K AR S B (S PR EDR)

Tab.2 Environmental parameters (mean+SE) of Tian-e-zhou Oxbow and Laojianghe Oxbow

R SHL FHEM EAARD|
7K (m) 7.0+0.6 4.9+0.7
B (m) 0.80+0.05 0.59+0.04
pH 8.1 -
L 5% (mS/cm) 0.344+0.002 -
A (ug/L) 60770 829+109
S A (ng/L) 408+34 479+110
S (ng/L) 53+7 118+16
SRR (ng/L) 2345 2545
24 EK a & (ug/L) 3.31+0.30 5.40+1.16
RS AY I . VS
2.2 ThEER

3G TIABOEIRI S R R4 5k, TF 41 B, SRIE T 13 B 35 R, HohoKWisEERR 2 B T R
12 b, JKAEEHL 2 B 18 J& 18 B, AR 7 FL 8 J& 9 B, HeahWy 2 Bl 2 )& 2 R KIS S YA
29 Fh, BEBIMERZ, (5 EE 37.9%; BV SIYAT 28 Ff, RO RZ, 5 EEUY 50.0%.

ERIPN H FE ARG STV L
Tab.3 Species list of macrozoobenthos in Tian-e-zhou Oxbow and Laojianghe Oxbow
S KEGH ESIRD)
FFH(Oligochaeta)
il HBH(Naididae)
MESZ B H (Chaetogaster limnaei)
(DAEH Al e (Nais inflata)
(2)F- X W& W (Pristina synclites)
93K W E W (Pristina acuminate)
Hji 15 B (Tubificidae)
(3) Rz A& /K 83l (Aulodrilus pigueti)
(HZBE K (Aulodrilus pluriseta)
(5)FEHLIAIK 2215 (Limnodrilus claparedeianus)
(6)E T /K 22155 (Limnodrilus hoffmeisteri)
(1B BI/K L8| (Limnodrilus grandisetosus)

+ o+ o+ o+
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(8)/K 22 85| —F (Limnodrilus sp.)
(94 US| (Rhyacodrilus sinicus)
(10)5 (K R HUMS| (Branchiura sowerbyi)
ARSI (Mollusca)
4 /& 2¥(Gastropoda)
(1Y KMt (4locinma longicornis)
(12)8UR YR (Parafossarulus striatulus)
KIBWR(Parafossarulus eximius)
(13)H B8 (Bellamya sp.)
TiA& HE S (Semisulcospira cancellata)
Yr&® NER(Radix plicatula)
AR 4 (Lamellibranchia)
(14)7&7K%§(Limnoperna lacustris)
YR I (A cuticosta ovata)
W (Corbicula fluminea)
B H (Insecta)
X# H (Diptera)
(15)3E 4 & —Ff (Chironomus sp.)
(16)Fi fA ¥ & — R (Cladopelma sp.)
(17)22 Bt F & —FP (Clinotanypus sp.)
(18) B2 I —Fh (Cryptochironomus sp.)
(19)57 N BUHE LB —Ff (Einfeldia sp.)
(20) N FEIJE —M (Endochironomus sp.)
2155 IR BUE —F (Lauterborniella sp.)
(22)/ MR —Fh(Microchironomus sp.)
(23)/NGEFEIL g — R (Micropsectra sp.)
QMHIUHEIE —Fh(Parachironomus sp.)
Q253 B— )@ —Fh(Paracladius sp.)
Q6) I F AR IUE —Fh (Parakiefferiella sp.)
Q7R — & —Fh(Paratendipes sp.)
(28)Z EFEIL & —Fh(Polypedilum sp.)
(29)Ti 212 W& —Ff (Procladius sp.)
(BOYHLIE R JE —Ff (Tanypus sp.)
B FFEWE —F (Xenochironomus sp.)
(32)15 Bl —Ff(Ceratopogonidae)
HE
(33)2k 20— Ff (Nematoda)
WE 2R 0% J& — Tl (Helobdella sp.)

+
+
+
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23 BEMEYE
AU RIS E S R . AR50 R 1368ind./m?, 8.4g/m?, % FR M SO0 i
88.0%, AW ARSI HILHE, NEED 57.1%. EILM MR . W= 333ind./m?,
51.2g/m?, W BB, AR 42.3%, AW FRIREhY SR, R 98.3%(F 4).
PSS P 3R A BRAE B BT 7 LBl S) T, RIS AL 2 AME3Fh, it 7 A3,
PAIBGE LA IR, e 2 AR A A Y L R A AR R K 2 5

F 4 RGP T HCE G Sh YA %5 B (ind /m?) R A ) ek (g/m?) B OHC 5 0 50 BE R He 4%
Tab.4 Species number, density and wet biomass of macrozoobenthos in Tian-e-zhou Oxbow

and Laojianghe Oxbow, in comparison with historical data

FKHEPN(2003-2004:1987-1988) FVTIA(2003:1991-1994)
HEK 11:9 152:770 0.4:5.1 9:8 141:56 0.6:0.2
Hikzhy) 7:13 3:50 4.8:32.0 4:12 57:215 50.4:98.7
R 9:5 1203:262 3.2:2.2 14:10 107:62 0.2:0.2
it 29:27 1368:1082 8.4:39.3 28:30 333:333 51.2:99.1

%5 RESIAE T HGE S 2R 185 5 (ind /m?) . 2B (g/m®) FTE 238(%)"

Tab.5 Density, wet biomass and percentage of predominant taxa in Tian-e-zhou Oxbow and Laojianghe Oxbow

- KAEG I EAART|

- FHE OHAER AYE A% WE O AR Apm Ha¥
HEMN

I [ R A5 23 1.7 0.1 1.7 45 13.5 0.6 1.2

Z BE K 33 2.4 0.01 0.1 61 18.3 0.01 0.03

SREEL] 23 7.0 0.01 0.01
/Mt 56 4.1 0.1 1.8 129 38.8 0.6 1.2
JiE 2 4

AN/ 2 0.1 4.8 57.1 14 4.2 40.8 79.6

A T IE 39 11.7 8.5 16.5
/N 2 0.1 4.8 57.1 53 15.9 493 96.1
FRICR}

INEEI 18 5.4 0.01 0.02

NI 1182 86.5 3.1 37.1 3 0.9 0.06 0.1

SRR 0.4 0.0 0.0 0.0 21 6.3 0.1 0.3
/it 1182 86.5 3.1 37.1 42 12.6 0.2 0.4
&3t 1240 90.7 8.0 96.0 224 67.3 50.1 97.7

LT LA X 45 sl X A i = 5% AR

2.4 IREIB R AEE

B 2 5 T BB S YA DR B 2SR I . RIS AT s v i B BRI e B AR
Z, EFEIN 41.4%; BEEWESE MEREBIRZ, ik 729ind/m’, R 53.3%; SIEEAYRRK, A
4.9g/m’, 4 B 58.8%.

EVL AT Sh W b R F R B OR 2, BRI 50.0%; EIEWEE MRS E, B



HRAESE KITHGE RIS W B AR B TR AR R R AT 811
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Fig.2 Density and wet biomass of macrozoobenthic functional feeding groups in Tian-e-zhou Oxbow

2.5 MESH

and Laojianghe Oxbow

HLFEXT A3 HT AR EE T Monte Carlo % B 543 Hr R WX AR S W AP S 20 1 e o3 A A S BEAE FH Y R AR
RGN 4 a i GEWE. B 3 S TIRWh Y 2s—3A A8 & 2 B —4i ) p E. 53—
TR SR 0 0.506 F1 0.175, LR T IR S IEERE 32.4% M7 26, MRE a THEIGEWEFE
TUBR T4R—fh, NCTTZE A R TTER T50 -, Aim i B A SRR R T 22 BREAE 4 Ll 82.5%.
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Fig. 3 CCA biplot of species-environment for 21 macrozoobenthic species and 3 environmental variables

(S: substrate rating; Chl.a: phytoplankton chlorophyll-a concentration; Zsp: transparency)
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KA X RERAEAT . oAb, KRS TR IR 7 F 5 (3 5), 1987-1988 4F 4 N 2 ik 236ind./m*",
HIFH W ANERE, AR

5520 40 90 AEARAYTEORHC M LY, IANECE A SRS A T W ARk, AR T 4 48.3%-78.6%,
ARSI BIRGEE 4). AP, — 2 B, —EVTMBHR. 2003 4R KEEM . BT a2
FEE AR AR 400 19.5, 18.0kg/hm?, JE APt (G455 B Aa ) B3 ) 4 5.3, 11.3kg/hm?,
HRRSPN SR, 7= 18.0kg/hm®. AR JHATORIAA Xl M e | il s b s et 2k
RV 143 B 10,5, 24.0kg/hm?®. S8R, SEBRyS R ORI I ). R T 2 el e XA S
FLEEAR A DL B A IR SR UK 4 10 7 A A P e A L 2 MG B R S e IR 88 . 2 TV BHL R 5%
JO7, T A TCRE I (19 A5 AW L — 5. 19871988 4F K36 Y VT 285 iy dind./m?, A=47hEH 5.5g/m>®, TiA U
HHHYAT 0.1ind./m*, 2g/m>. L2 50 Ai TR IS K BREE, 1998 4RSIV JG, YOWIBHRG, WI/KEH, bl
FUVE G50, IR e AR A AR e 3, ] REJE I U R R B0 i B3 A AL an BEL R A A B R RSN A 2
AEEP AN RGBT, T BEFR A A VA T e — (3R 2). MR IR BTSSR R i s i 2 R 1 (A 3),
REL I 5 SO AT Sl 20 L it % A AR k.

VLIS RE R B S UGt 17K SC A H#%Eil. 7K SCE# (hydrological connectivity)ZR 7K SCEFA 73581 ol 434
PR I . REREAA: A, W S S B A ) 2 e A A fa e 2 o6 ). R T ik —
24y BTV SRR X A S (s, FRAT DR VT2 106 ST TR A e BROK SCE 38 i (I 4 T3 . B VLI
HAGE FTBEL BRI TE O & xR I5 G i80i0), B T e TR sh A R BRI sh P BRA 7 1. 25 SR & Bl YA
JEM SRR 2 (K 4), BARSHY I HEIGEE MBI B T ZRAUK IR (A 4). i &R
IK G AR S o 6, AN S W R Sh P A St 2 25181 100 T3 B R ot
RSB B AR AR, —EBHRR RBOKSCHISRAE AR ES, FEILIR AT 25 5 B 35 T R,

100 —=—ZEERREL 280 —e— i A
o0 b ——HIRDWFEL o WG
B T R
80 —a— SR
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6o 2160 F
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RKICTw Evnn Kol BEFEA (SRR B R [E R S AR T N L |
+ - + -
l |
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ek U IER R FERFIRL A 2006 4F 11 1 % 2007 4F 5 H; S /T34

r TREW) . BB, RFEI )y 2004 4E 5 2% 7 A; B
60 FRABIIA 4G AL i) R LR 2R LU, SRR R R 2002
40 A4 %2004 452 H RITFRE . GBYTHIA . BRI
20k TG IRE FEO 5 KIVTSGE )
. . — . Fig. 4 Comparison of species number of macrozoobenthos,
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