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Fig.1  Map of study area and sampling site locations
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Tab.1 Physicochemical parameters of Tian-e-zhou Oxbow
W5 46 AR HFF "% ko &7
JKR/°C 20.1540.53 26.0140.42 21.7940.51 14.214+0.16
pH 8.0440.12 8.2240.12 8.0440.27 8.2240.26
%W JEE / em 99+7 4540 93+8 131+8
AL 5% /S« cm™! 409.83+12.42 356.8+2.17 327.96+2.96 393.0944.29
e 0.20 0.17 0.16 0.19
SR E AR/ mg » L 269.10£2.12 232.19+1.71 213.19+1.86 252.21+£11.85
W4 /mg + L7 7.147+0.38 4.6941.05 6.8840.44 8.43+0.31
AA/mg+ L7 0.133+0.076 0.17040.065 0.13240.092 0.32640.128
W% /mg « L7} 0.01440.001 0.01740.008 0.00574-0.001 0.01140.002
%A /mg + L7 1.78140.017 1.781+0.037 0.75840.025 1.076+0.052
B /mg -+ L7 2.03140.095 2.13440.210 1.543+0.054 1.798+0.292
WEfREh /mg « L7 0.09974-0.007 0.0814-0.004 0.078=40.016 0.10824-0.006
B /mg » L7 0.153+0.012 0.1424+0.017 0.12940.022 0.161+0.017
2%/ pg » L7 2.94941.149 1.98440.566 2.08740.916 4.9354-0.795
e R ER 8 % /mg + L 1.222+0.482 1.058+0.104 1.77740.081 1.389+0.437
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Fig.2 Seasonal variation and daily variation of water level during the sampling period
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Tab.2  List of macroinvertebrates collected in the study area
7k 4 B B Aquatic insects
4% H Ephemeroptera Jii W7 Bl Heptageniidae Jii % Heptageniidae sp. +
PO 45 B2 R} Baetidae U5 B% Baetidae sp. + +
FE# H Trichoptera L A7 B Hydropsychidae 2 A1 1% Hydropsychidae sp. +
/N I FR Hydroptilidae /N i Hydroptilidae sp. + +
Z I A Wk B} Polycentropodidae Z I A1 ik Polycentropodidae sp. +
% H Lepidoptera W % Bl Pyralidae MMk Potamomusa sp. +
5% H Odonata KR} Cordulegastridae KW Cordulegastridae sp. +
23 H Hemiptera X35 Fl Corixidae K% Corixidae sp. +
548 H Coleoptera 7K 1@ B & Hydrophilidae JK £, B 1L Hydrophilidae sp. -+
£ R i FF Elmidae K AR 4L Elmidae sp. +
W# H Diptera B} Muscidae % Muscidae sp. +
KR Tipulidae KU Tipulidae sp. +
K iR} Dolichopodidae £ JEii: Dolichopodidae sp. +
158l Ceratopogonidae 5 Ceratopogonidae sp. -+
PR Chironomidae Z W Polypedilum sp. + + + +
[8] ¥ 8L Paratendipes sp. + +
JF X HE WL Dicrotendipes sp. + + +
IF R FEIL Parakief feriella sp. +
JK¥EW Hydrobaenus sp. +
PRI Cryptochironomus sp. + + +
G BEREIL Stictochironomus sp. + + + +
KR I Tanytarsus sp. + + +
YL Chironomus sp. + + +
K PRI Tanypus sp. +
HRFEBL Cricotopus sp. + + +
BRI Orthocladius sp. + +
FEWCIH Chironomidae pupa + + + +
K ZN ¥ Mollusks
s 01 H Mytioida i UL R Mytilidae IRIK5EZE Limnoperna fortunei + +
B H Unionoida R} Unionidae TR Anodonta sp. +
WAL Corbiculidae W Corbicula fluminea + + +
g e H Mesogastropoda Il # %} Pleuroceridae 7 ¥ BV BE Semisulcospira cancellata + —+
B 2Rl Stenothyridae e B O Stenothyra glabra + +
fili 22 F} Hydrobiidae B 18 475 JfE A7 82 Lithogly phopsis ovatus +
HIRBL Viviparidae HE IR Bellamya aeruginosa +
JLHR H Basommatophora IR AL Physidae RIEBEIR Physa acuta +
HESZIZRL Lymnaeidae B 8 N2 Radix swinhoei + + +
E £ 3 Oligochaetes
43l H Tubificida filiZz H1 B} Naididae A Bl < 8. Nais pardalis +
Al Zc B Nais sp. +
A Al % B Nais inflata +
i 5| &} Tubificidae i l5] Tubificidae sp. +
E B Tubi fex tubifex +
ZBE KB Aulodritus pluriseta +
JRE W22 8 Teneridrilus mastix -+
BEHIK 2| Limnodrilus hoffmeisteri + + +
BB K 28| Limnodrilus paramblysetus +
I GRS Branchiura sowerbyi —+ -+ +
A Z¥ Crustaceans
¥ /2 H Amphipoda IR R} Gammaridae IR Gammarus sp. -+ —+ -+ —+
+ & H Decapoda RFEUFRL Atyidae KUF Caridina sp. + + + +
KB UFFL Palaemonidae H ZARJH U Macrobrachium nip ponense + + + +
ZE 12 H Isopoda MizK TR Asellidae /K& Asellidae sp. + + +
H 1t 2 B Others
W15 H Rhynchobdellida T IEFR Glossiphoniidae T 1% Glossiphonidae sp. +
i HUZH Turbellaria % H Turbellaria sp. +
28 i %) Nematoda 2§ 1 Nematoda sp. +
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Tab.3 Percentage composition of different benthic

fauna by season

- Klﬁl%*ﬁﬂﬁ%@ﬁ(%iwt/%
# = 73 %
KA B 86.67 10.08 12.35 13.62
Wik 1.78 0.93 7.90 66.23
HEHK 1.78 0.19 3.95 3.04
H5esh 9.78 88.81 75.80 16.16
HoAb T 0 0 0 0.94

x4 PHRREBEESFUALEHSAEE
Tab.4 Dominant species and their corresponding

dominance by season

" AN ) 2245 (i L 4 B2
s A & =2 Fx %
IR 0.032 0.041 0.081
B STEL N 0.051 0.630 0.431
WK TR 0.296
1 B 2 5 0.015
E R 0.015 0.024 0.035 0.019
X ik 0.048
R 2 I 0.080
Py I 0.077

2 W0 4 0.018

23 BELAMNETLETL

IR AEE B N B E T EE (R 5. &
MRPP 43 #7 o] W, , B Bk 2= F1 2 2R 20 22 55 A W 3 b
(P>>0.05) , i 45 2 22 5 . 35 (P <<0.05)

ISA I3 as R (£ 6), BRI RN NI E
P05, R s R DY Y I, 2R HOAS R RN K
A\, Bk FETCHE /N, & Z2 IR K 7630 F L R FE 1L,

[N}
w

L2
720
<5 °
=1 o
§§10
A= °
i E 5 F‘]:‘ﬂ T r‘:[‘* L;;;;J
LN = B =
= El ik %
ET
Season
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Tab.5 Results of the Multiple Response
Permutation Procedure (MRPP)

TN T A P
*Z vs. H -2.701 0.036 0.023
B vs. H T -0.549 0.008 0.218
B v & E -5.319 0.058 <0.001
B v HE -5.096 0.072 0.002
BE v A% -7.513 0.073 <<0.001
"2 vs. &% -9.758 0.116 <<0.001

AL Bt LA W RN L B AR 4 Fh /il
BTE 1~ 12 Fh/uli; B 3 M/, Lo fE 1~
TR/l KT A R/ Sl R AE 1~ T B/ ul A& T
5 B/ AR FAE 1~19 Fh /S (B3 -, o Z
HEME 8 BT 5 . Shannon-wiener 8 50&F 2 0.79,
L 0~1.73; 20 0.74, 28 5 {5 [l 0~1.56,
k2N 0.80, AF B L 0~1.54, 4% 2N 0.86, AF Fhil
Bl 0~1.95( 3 - b). 4t B-ZHEEIMNF . Whittaker
IES R 521, A5 R 4.57, K FH 41.83, 4 FH
5.72, MZ BB Shannon-wiener 15 58 3 J&
At , BRI T Whittaker #8802 B /0 T
FBAE HAF>FF>ME>HE,

Fz6 BRI (ISA)ER
Tab.6 Results of indicator species analysis (ISA)

YyFp BARERAE IVHE P
IR 47 I 1 52.2 0.0002
X s 1 37.5 0.0004
Py Ay I R 1 22.5 0.0070
H A< 75 IR 2 32.5 0.0290
AL 2 30.0 0.0386
Hizk &l 2 33.1 0.0048
WK 7 4 43.1 0.0002
H AR 4 29.3 0.0032
2.5
% (b)
22.0
o T
215 ’
#7110
W 20.5
=
2, 1 T
& =l #* %
E]
Season

3 AEZFFHRENMITFE (a) T S EIEE (D)

Fig.3  Seasonal variation of macroinvertebrate diversity: taxa number per site (a) and the Shannon-Weiner index (b)

MRS . ERHEEN 5.0/ m” LI TE
0.33~16.33 4A~/m?; E &K 21.20 4~/m?’. 48 sh 1E
1.33~223 1/m? s Bk &R 9.0 /m? , A 5 {E 0.33~

58.67 N/m?; &N 27.06 N/m?, AP EIFE 0.33 ~
147.67 4 /m* (B 4 —a), HEEF4EY N 0.16 g/m”,
ASFNAE 0.0005~0.7935 g/m?; EZEHN 0.49 g/m?, 4%
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BHAE 0.001~3.5753 g/m*, Bk ZEH 1.05 g/m*, 25 5
1£ 0.00007~6.0623 g/m’. 2% Z=J 1.09 g/m?*, 22 5

£ REABUNKIBRRMBIDNBELEHSEFS T 1 71
1E 0.0005~0.7935 g/m* (" 4 —b), BZ ,FEMLE
Y LY RAERE HEERIIK.

10 (b)
8
?36
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Fig.4 Seasonal variation of density (a) and biomass (b) of the macroinvertebrate community
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3.1 EFH RGNS RS Y B E LM
AT R Y AR 57 X B B R WG 3 Lok Ak R
HOoh 3 H AR ik 52.83 %, Hib S B B i
R B S K T e <3 (NS N A N AT N
K I L AR Sl 40 28 o] Rk K T 3 L BRI &2
JE I, PR B SR A7 B B IS ) B A T BN
WL Rk TR KAV A X A A R ) R ECFE 20 Fl
KAy WSS B ) o U B D A TR LR AIG L K
MY FPEEL 22 .18 34 Fh L 3R S W 7 0 5 BR AR
AT 5 7 KA AL Ak T AR R 358 1R KT T A
AR ) B BT AT N B SR B R I ) i
DU 7 0 S K A B B T BRI A 1 4y
HraT LA H L H 7 28 H A VR R 78 7K 07 4R 6 42 8 1) 7
BLRKZE 25 R A 3 Bl 26 WK 37 0 T R D RO A Y
B R A R T 16 S RE 1 sk 4 TR e sh W) A AE B
R T NAL Y Y SE=REY) & 7/F N B2
HH AT — R S B T LR R IR M A B Sh
ATEAERDBR 2 R R R e AR SR B T
(BT AL, 2005) . 29 Fh 7 DU 2= 9 SR B op 35 45 16
L R R IR B © 32 = e K AR R T Tk K B 5
(IR 205, 2016) 5 7K RAL T 48 I 7K ST, Bl 2 S
B E KRB AR 27°C A F] T 205 4 K
Bp, MRYEE A AR R R R TR
YL V0 T R ¥ A 45 W T (BE 2R AR A5, 2009, ZED
8, 2015) . HATRER R ) A5 b A0 58 v U 22 9 4
B s BRI R R R A A TR R Ui
B DRI R B (B B4, 2009), £ R H% BULE BF 5T
T B S H L O DU 2 A A L X R KT R U
A BT Bt A 4Gt (2345, 2013, ZR955,
2015) . HRIKFE AR K AL AR Y 4 Z Ko i B -

PORSE ST R RPN L SR Sy E DA (S S N i
(4 J2 47 B AR T R B 1) 5 4 R ok Ry LR AL
BN TABRRKR (EIE, 2015) ;LA W A A
O BVLB B A B (R R B PRIE P, 1986) .
DL B A 45 R R IR K 52 3T A TV b R il L
B,

JE AT 2l 4 2 B 5 WY A ) 2 Y TR L X TE I
AT AT 4 R 3 (Chi et al, 2017), H B, |
T KA A £ A T 3 e K ) T B e O B R Y
H e 2 A AF T 300X T 2% 114 DI WG 3l 0 i A R 25 S
AW, W5 X B S Y0 o - 2 KM Fon
Shannon-Wiener 48 £ R 5 3l 1 B 0% 49 Fh B 4 2 &
Th i B FERAL M B -2 M4 800 Whittaker
T8RO 2 2 22 d ey o 2R A AR, 3X 3 W AIROK 62 ), AR
355 5 o M 0 T v A R TG Bl ) 22 A M g 1S 5 T
e 7KL IS A B S B 18 BTG, DR G A B ) 1 22 A
PEARF .

32 ABREEXMNRMEMEEEHNI N

AN R RIT T RAKRR &R R Z
JBT ] R b R = R A Bl ) RS RN B 3 B R B
(R AT 30 ) T WK it o B B T R A HUJE — 281
RUR, DR AV 20 4 1 A 0 i A 2 A B b 28 4
B, BRI S KER 4 /N AL RS A 3h W) BE T N
LMALE ZH KA PRSP e E L 1 m/s
8 B A T 3 A A 5 B Ak S D Vb A R B AV B 1 AR
AEAH S TR R T B Ak T ) M AR A KO 2 3 28 0K Ak Bl
Yy 1) SR O 1 L BEL A EG T R A 3 L R A R
JIT o o FEAN R A R A G 5 ) B VKRR RV ik
23 55 5 W5 25 1Y SR, 385 L DL 5 K o i) S5 A,
HOHVUREL BT (R R EMPREI, 1986).

R T L N L) B BN 5 S A N M N
Fofr o KA A A9 4k 3 40 A YT RT3 UK e S ) HE B AT
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AR 13% . DU Z= iy 0L 5 b 22 SRy /NS 1K 1 Fb 26
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Community Structure and Seasonal Variation of Macroinvertebrates

in the Tian-e-zhou Oxbow., Yangtze River
GONG Cheng', CHI Shi-yun®, XIA Wei*, WANG Hong-jun’, HU Jun?*, CHEN Wei*, HU Ju-xiang’

1.Lipotes National Natural Reserve of the Tian-e-zhou Oxbow in
Yangtze River, Shishou 434400,P.R.China;
2.Key Laboratory of Ecological Impacts of Hydraulic-Projects and Restoration of Aquatic Ecosystem
of Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources
and Chinese Academy of Sciences, Wuhan 430079,P.R.China;
3.Changjiang Waterway Bureau, Wuhan 430060,P.R. China)

Abstract: The Lipotes National Natural Reserve of Tian-e-zhou Oxbow is located in the middle Yangtze
River, with a length of 89 km. In this paper, community structure and seasonal variation of macroinverte-
brates in the Tian-e-zhou Oxbow were investigated, aiming to provide data and a scientific basis for conser-
ving and managing aquatic organisms. In October (autumn) of 2014, January (winter), May (spring) and
July (summer) of 2015, a seasonal investigation of macroinvertebrates was carried out at 16 sampling
sites, and physicochemical water quality parameters were monitored synchronously. Water levels were ob-
tained from the hydrologic station near the reserve and included full data for the months when samples
were collected. During the four surveys, a total of 53 macroinvertebrate species were collected: 28 aquatic
insects, 9 mollusks., 9 oligochaetes, 4 crustaceans and 3 species from other groups. The common taxa were
Macrobrachium nip ponense, Gammarus sp., Asellidae sp., Caridina sp., Corbicula fluminea, Lim-
noperna lacustris, Polypedilum sp., Cricotopus sp. and Stictochironomus sp.. The macroinvertebrate
community presented obvious seasonal succession and was primarily composed of active, small bodied taxa
and crustaceans. Taxa composition was simple in each season, with absolute dominance by aquatic insects
(86.67% of total species) in spring, crustaceans in summer (88.81%) and autumn (75.80%), and mol-
lusks 66.23% in winter. Low water levels increased habitat heterogeneity and increased community biodi-
versity, while high water levels had the opposite effect. A higher water level and discharge rate was benefi-
cial to the survival and dispersion of strongly mobile crustaceans. The density, biomass and biodiversity of
the macroinvertebrate community in the study area were low and closely related to severe channel altera-
tions and unstable habitat in the lower Jingjiang section. However, the macroinvertebrate density was close
to densities in the Shashi and Huangshi sections, and within the density range reported for the middle rea-
ches of Yangtze River, indicating that low macroinvertebrate density is typical of the area.

Key words: macroinvertebrate; community structure; seasonal variation; biodiversity; Tian-e-zhou Oxbow



