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Research on assemblage characteristics of macroinvertebrates in the Yalu

Tsangpo River Basin

XU Mengzhen', WANG Zhaoyin"* | PAN Baozhu®, GONG Tongliang’, LIU Le'
| State Key Laboratory of Hydroscience and Engineering , Tsinghua University, Beijing 100084 , China

2 Changjiang River Scientific Research Institute, Wuhan 430010, China

3 Department of Water Resources of Tibet Autonomous Region, Lhasa 850000, China

Abstract: The Yalu Tsangpo River, the highest river in the world, originating from the Himalayas, is the most important
international river in Tibet. Compared with rivers in normal elevation areas, the aquatic ecosystem of the Yalu Tsangpo
River is unique due to its special topography and ecological conditions. Research about the macroinvertebrates in relation to
environments is an important basis for scientific assessment of river ecology and sustainable utilization of water resource in
the Yalu Tsangpo River. Field investigations were conducted at 14 sampling sections by using macroinvertebrates as
indicators to assess the river ecology of the Yalu Tsangpo River during October 2009 — June 2010. Several alpha diversity
indices were used to assess biodiversity of the sampled sections. A beta diversity index was calculated to evaluate the
biodiversity of the whole sampled river reaches. From analyses of the assemblage composition of all samples, altogether 110
taxa of macroinvertebrates, belonging to 57 families and 102 genera, were identified from the Yalu Tsangpo River Basin.

The maximum and average values of macroinvertebrate taxa richness in the main channel of the Yalu Tsangpo River were 29
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and 19, respectively. The taxa richness in the tributary Nianchu River, was lower than that in the main channel. The
maximum values of taxa richness in the tributaries: Lhasa, Niyang, and Palong Tsangpo rivers were 25, 33, and 36,
respectively ; and the average values were 21, 21, and 22, respectively, which were higher than those in the main channel.
For different sampling sections, no large variance existed in taxa richness, while taxa composition and density of
macroinvertebrates were very different. The beta diversity index of the Yalu Tsangpo River, was much higher than that in
normal elevation rivers, indicating much higher heterogeneity of macroinvertebrates in the Yalu Tsangpo River.
Macroinvertebrate assemblages of the 14 sections were clustered using Detrended Correspondence Analysis (DCA). The
ordination diagram indicated that the main factors impacted macroinvertebrate assemblages of the Yalu Tsangpo River were
river pattern, riverbed structures, bank structures, and flow conditions. Keeping stable step-pool systems, natural bank

structures, and suitable flow velocity is in favor of conservation of river ecology of the Yalu Tsangpo River.

Key Words: the Yalu Tsangpo River; river ecology; macroinvertebrate ; biodiversity; altitude; Detrended Correspondence
Analysis (DCA)
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Fig. 1 Study area and sampling sites
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Table 1 Environmental factors of sampling sites in the Yalu Tsangpo River Basin
AW H Ds, h |4 DO T FOE:R] TR 8
Sites /m /mm /cm /(m/s) /(mg/L) /C Type of river Plant Season
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B2 EHH(Insecta) BI—F(a), RB S2 54 ( Hirudinea) #J—H, X H S6 (b)
Fig.2 A species of insecta, taken from S2 (a) and a species of Hirudinea, taken from S6(b)
F2 BRESRBEINEN
Table 2 Assemblage composition of macroinvertebrates of each sampling site

Il s KA S Sampling site
Phylum Family S1 2 s3 4 85 S ST S8 s9 S0 Sil S12 S13 Sl4
ﬁgﬁﬁmmg % #1240 Turbellaria —7#} 0 ud 0 0 0 0 ud 0 0 ud 0 0 0 0
/N%%efaztjjjf 2k 14 Nematoda —F} 0 0 0 0 0 ud 0 0 ud ud 0 0 0 0
EN LY Ji 155} Glossiphonidae 0 0
Annelida FHIERL Glossiphoniidae 0 0

1115 R} Piscicolidae 0 0

B Rl Tubificidae 2 2

7 22 95| B} Lumbsriculidae 0

Z B3R} Enchytraeidae 0

filiZz 1B} Naididae 0
Ak HESSIREL Lymnaeidae 2
Mollusca i 12 A} Planorbidae

JE5 DEAZ AL Physidae

AL Ampullariidae

FRWARL Sphaeriidae
s IR Gammaridae
Arthropoda JKBE G A} Hydrachnidae

PO iRl Baetidae

Jii BB} Heptageniidae

/NIER} Ephemerellidae
M5 IER} Leptophlebiidae
45 22 1%} Siphlonuridae
I5F} Libellulidae

WaEL Coenagrionidae
FER} Gomphidae
A1EF} Perlidae

£E4&F} Chloroperlidae
50 A M} Nemouridae
BAEF} Capniidae
KAERL Preronarcidae
WL Perlodidae
HAEF; Leuctridae
XI#5E} Corixidae
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i b= SRAEAS S Sampling site
Phylum Family Sl 2 3 4 S5 86 ST S8 S9  SI0 SIl SI2  SI3  Sl4
JKIEFL Sisyridae 0 0 0 0 0 0 0 0 0 1 0 0 0 0
LU 1R} Hydropsychidae 1 0 1 0 0 1 0 1 0 1 0 0 0 0
JFA 1Rt Rhyacophilidae 0 2 0 1 0 0 1 0 0 2 2 0 0 0
7B A} Limnephilidae 0 1 0 0 0 0 0 0 0 1 0 0 0 0
K A 1B} Leptoceridae 0 0 0 0 0 0 0 0 0 0 0 1 1 1
A1 IFL Phryganeidae 0 0 0 0 0 0 1 0 0 0 0 0 0 0
B MF} Psychomyiidae 0 0 1 0 0 1 0 0 0 0 1 0 0 0
43 A 1A Molannidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0
45 A1 B} Brachycentridae 1 1 0 0 0 0 0 0 0 1 0 0 0 1
EATIEAL Hydrobiosidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0
A1 IEA} Glossosomatidae 0 1 0 0 0 0 0 0 0 1 0 0 0 0
AT A} Philopotamidae 0 0 0 0 0 0 0 1 0 0 0 0 0 0
KAPRTFE Elmidae 1 0 0 0 0 0 0 0 0 0 0 0 0 0
AL Chrysomelidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0
Eﬁfmaobryomﬂrpha Y 0 ud 0 0 0 0 0 0 0 0 0 0 0 0
KA} Tipulidae 4 2 4 0 0 0 1 0 2 4 1 0 0 0
AL Simuliidae 0 0 0 0 1 0 0 0 0 1 1 0 1 0
IR Ceratopogonidae 0 0 0 1 1 0 1 0 0 1 1 0 0 1
BIEEL Psychodidae 0 0 0 0 0 0 0 0 0 1 0 0 0 0
£ 8B} Dolichopodidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0
#Ei1-Rl Empididae 0 1 1 0 0 0 0 0 0 0 0 0 0 0
JK IR} Stratiomyiidae 0 0 0 0 0 0 0 0 0 0 0 0 1 0
A} Blephariceridae 0 1 0 0 0 0 0 0 0 0 0 0 0 0
MR} Muscidae 0 0 0 1 0 0 0 0 0 0 0 0 0 0
FEBCF} Chironomidae 6 3 Bl 3 L 8 2 8 7 5 7 4 5 8
ud TR A S BR8N R RR S BE B R R R
F3 BHESEVSHESER
Table 3 biodiversity indices ( Bl) of macroinvertebrate assemblage in each sampling site
SRR Alpha ZFEPEFEEL Beta ZREPETSR
S(t) S(In) S(o) B J D B
Sl 21 19 2 13.4 4.4 620 —
S2 21 20 1 14.5 4.77 672
S3 17 15 2 10.1 3.57 375
S4 17 11 6 10.5 3.69 186
S5 8 5 3 3.1 1.5 192
S6 29 11 18 14.1 4.2 346
S7 36 23 13 15.7 4.37 326
S8 25 13 12 17.4 5.41 830
9 17 9 8 12.2 4.3 2440
S10 33 29 4 20.4 5.85 1513
S11 18 15 3 13.1 4.52 279
s12 14 7 7 9.5 3.61 680
S13 16 15 1 7.2 2.58 46
S14 20 15 5 10.4 3.45 2415
VT3 21 15 6 12.3 4.02 780 3.96
B3 25 18 7 14.4 0.7 754 2.98
£

S(1),S(1),S(0) 4 MFARFEA PSRN FBE KA B U = B ARSI R F

http ; //www. ecologica. cn



8 1 WL A5 SR LSS S W) AR S A 2SN 2357

3 [FI LG T Beta ZAETEFREL B A AL, H T35 12y - B4 14 A RAF W v 22 S M R 1 8 /S
(RPM=8) 115 B, AR 3. 96, AR (= T Gl 3 2% A AR AL AR 4 1t X ) 1L XT3 1Y) B L, AR O
FIRAE 5 2 AR A A Bt KB X Yl i sk () B (240 2. 98 bk Ak YIRS WG s ) IX 388 2 S 1 va T AR 44T 3
TRAHEVLAE D) Z2 R N A D T, AN BEBR TRy BT L
3.2 TR R AR S R () 5

K 3 (a) 7R TEHEK 2900—3500 m JEFIN , 2 FE USRI S (o) KA R Rl R B8 S (1) R HoA 2R
FEVRN A BE S (o) ¥ 2 BB ey R B4 I T 18 o Fr) B 4%, #E 3500—3800 m P35 B R K, ZEG R 5 3800 m Ji, X
MR BN ARKE . A WL i 2 W Fh B 44k 3500—3800 m A TG, VG 43 R S s X AT 28t 2 I Y0 3 JEE ol
ShYIREY)FI R AR T TR ) X FEIAE 1700—2200 m 38 FE P A4 SR TA HR A RS AT Sh e A
WEFEEN R )RR F B K AR B Ol = ) LA R LAt e A o = o 8y e 44 T v 1 AR I K A1
AR AN [R] B9 K 254 T e R 1 mi b SRR A LR 22— B 3 (b) Fizs, BitiE Shannon-wiener $5%% B M
I BEHG R J B AR S BUAR AR b sh R # 7RI 4K 3500 m 22 47 3k Bl i, 7EV K 3000 m B2 4000 m Ak ik F|
A,

2
20 F * B
18 | N oJ
L 16 F
[y 14 F
& § 12 b
3 <10 %
® o[ o ~
4 E}—/Er/ “'B—EI—/E/ ©
2 H
O2900 34|00 39|00 44|00
g H/m
B3 SH4EEHMESE TR
Fig.3 Biodiversity indices change with altitudes
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Fig. 5 Density of macroinvertebrate assemblages along altitudes
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