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Macroinvertebrate community structure and relationships with environmental

factors in the LhaSa River Basin
CHEN Li', WANG Dongbo®, JUN Shan® "
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2 Environmental monitoring center of Inner Mongolia, Hulunbeir 021008, China

Abstract; The macroinvertebrate community structure and environmental factors were surveyed in 23 sampling sites in the
LhaSa River Basin in August 2017. A total of 41 macroinvertebrate species were collected, of which, 35 species (85.4%)
were aquatic insects, 2 species (4.9% ) were mollusks, 3 species (7.3%) were annelids, 1 species (2.4%) was
nematomorpha. The average number of species was 8 from all sites, there were significant differences in the dominant
species composition, the main dominant species were Baetis spp., Tipula sp., Hydopsyche sp., Brachycentrus sp.,
Limnodrilus sp., and Chironomus sp. The average density of macroinvertebrate species was 362ind/m’. The
macroinvertebrate community structure was evaluated by using biodiversity indices (including the Margalef species richness
index, Shannon-Wiener index, and Pielou index). The level of biodiversity indices were relatively low, and the average
value of each index was 1.18, 1.32, and 0.49, respectively. The Pielou index and Biotic Index were used to assess the
water quality. The two results of assessment, respectively, showed that 30.3% and 56.5% of sampling sites were moderately

polluted or heavily polluted. Canonical correspondence analysis revealed that macroinvertebrate community structure was
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heavily determined by levels of altitude, COD,, sulfides, pH, TP, and TN.
Key Words: LhaSa River Basin; macroinvertebrate; environmental factor

FHTF /KR A A BT (9 AR WD 2SR 20 T 328 I sl B 2t G v R AG 2 1y DXL G R A 1 A= 0 T 12k
SN BNz e R A KBRS R AR S R G R B R, AR AR, RS
Z AN IREE SR A R RE ], SR X ER BT U R A TS R 38 A XA Sh R AE R 43 BT T LA
(i) 0 7 2 Bk HE VAT K BT B3R, B U BRI AE AR R A R . KREEWI B S SRS RS
FIP) LGP S RE tR i 8N , A TR AE AR R GE R T B EATT , JR I R B R R N TR B 3 1) BT R ]
TS RGN e B B BB VR R, I REA b s kit 25— BERSH ] A 7K A4 A2 - He bt 9 SRR,

LA 2 G A VT K S, 57 G AT VL i i A2 R ISR T 29°207—30°15N Fi1 90°05'—
91°09'E i), 4K 551 km, JA[VEIERZT 5200 m, LA K 3580 m, K idi &, K IRAR Y, ARE A IES
FHb TR, B = KRB R b o R 3 B, T B TR Sk A 22 M A | (o SR A B SR lC A O, K
250 km , T PRV Y3 K% 0.37% , rhiieinl Be N R A1 2155 Z IV A K 25 60 km, I R334 24 0.26%
T B A 5 22 B i K BB RS A VI A T, K24 240 kT RS2 LURR 2 0.19% , B SC A Z Ml 5
HHINEE A /NIRRT IR AT A R SIE: ) i A

PO TR 2 v S TRT L, YR 3t G S AR o P 3R XORTAT AR Y 2.7% , T B N 1 BFHB AN 2 4 [
TBIXIY 15% , FH T HRRRR ) B 8 DA K SR 300 1 = iR FH RN A 2 48 355 R JRAR AL, 8 o o 59T e 3k 11 A bR 0
oA & B MR X, A X RLg= I v R i i X R AT 3h 40 B 9 R AIE A 7 ek A 5T, (EL 2 X 2 AP 5% Tl 37
BRI SN P RET5 G5 RRIE DL S 5 IREE R B SC R A SR R DL IE , A9 T 2017 4F 8 1 X B i) it il R Y i
WA IR T4 4500 i 2R TR 2 5500 R R 2 0 HEF Ge it 5 2ok IR S KB s ) 5 2858 IR 1
KR, TSR A S AR B 5 A SRS A B LR 22 S 1

1 #MR57FE

1.1 ffifiik

R X7 5% 0] 3 A S A R VPAT A 98 75 22,2017 4F 8 H ZE LB bk as B 1 23 AN Wil 547 (7 g ]
T 9 AN, 3 14 4) (B 1), s s b=l T 2 S S N R X, TR i R
TRHL PRIE AL S5 Hh bR ELFL A LR BT AN 9 SRR, T SRS T SRR
F il FH I sZ T BOR S HE e i R 14 SRS
1.2 A SR Y e

il R LR AR WT TR BE SR 3 b SRAE AL A T SR AR, RAA RERAE IR 0.05 m® , SRAE 5 B R AL A FE it
P45, R I I sl ARSI FH 75% POTRORS [, 54805 S 5% B4R /R ShAR R 2 | [ 24 h Je i A
T0% WITHKE ARAE . I NS . KRB TS HESh W e R =0 0 egs T~ BT, S B IR UK,

1.3 KA BEHLSHON &

K H WTW3210 fE#E pH 1F 3700 pH (E 8455 20K 5T W% ( YSI 85) B 47l 2 ¥ i %0 DO, A %
GB3838—2002( Hh F2 /K PR i btk ) , 76 5L 56 28 Pl a2 SR AR K FE I & (NH,-N)  BM B (TP) VA (TN) (3
W (F) ik (S7) (R RRE RS (COD,, ) b2 A R (COD,, ) 4 (Cu) FE(Zn) HA(Cd) Hi(Pb) 7N
Hrds (Cr) SR (Hg) i (As) , PB4 R 7 WL A BB, ARHE P AS 51150, R adrr ki 2 i
B R RS Ry R R AR W s ey e
1.4 BdEmwr

KRR MAREGE RSB AR SRR BV S KB AR S YRR IE S 88, 43 A T R AR 3l 4 i)

http ; //www.ecologica.cn



24 14 WRR A5 - = T SO TR AT s e 24 B SRR P I G AR 3

31°N

30°

B

© ¥

A AL
® T AL

1= 92° 93°E

B 1 RgEamiE R s G E
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Table 1 Pielou index and graded standards of water quality
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Fig.2 Spatial patterns of abundance for macroinvertebrate in the Lhasa River Basin
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Table 3 Biological index and graded standards of water quality

PR R wIEE( D) WHIECD) Bi5y (1) {5 Y (V) EI5H(V)
Biological index Cleanest( 1) Clean( 1) Light pollution( I Moderate pollution( IV) Heavy pollution( V')
BI $8%% BI index <2.46 2.46—3.35 3.35—4.23 4.23—5.12 >5.12
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Fig.3 Results of biodiversity indices
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Table 4 Environmental factors features of Lhasa River Basin

, o N . e T e ME REA
T A wEE AR ME BB RIEm DA g gk 160 FEARG
Envi tal factors Alitude P DO NH;N T TP po R T oil AL Sample
nvironmental tactors 1tude 3 CODMn 1 CODCr numb(—;r
SE-H4{H Mean 4137.32  7.76 6.20 0.35 0.87 0.16 0.59 1.15 0.02 0.56 12.88
FrifEf 22 Standard deviation  420.09 0.27 0.56 0.20 0.48 0.10 0.37 0.43 0.01 0.43 10.19 23

KRR I H . Cu,Zn Cr Cd \Pb Hg As, WK IANA m,pH ToEHN, FEASECAN A, H AT H 504678 me/L
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Fig.4 Water quality assessment results
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Table 5 Summarized results for the first four axes of the CCA of species-environment

TiH il 1 fith 2 i3 fh 4 =Y ik
Item Axisl Axis2 Axis3 Axis4 Total inertia
FHIE(E Eigenvalues 0.432 0.300 0.262 0.206 4.952
Wy Fh-F 85 A 5 2L Species-environment correlations 0.952 0.911 0.891 0.819

Wyl i Oy 2278 5 BT 43 e/ %

Cumulative percentage variance of species data 8.7 14.8 20.1 24.2
S5 7R B B 4 ,
L%uﬁégiaii;mj;igjjnﬁni%f/ Zjecics—cnvironmcnt relation 28.6 48.4 65.7 -3
S TP -0.26 -0.12 0.30 -0.07
MA TN 0.11 0.03 -0.37 0.21
Ty s> 0.57 -0.27 0.29 0.41
pH -0.25 0.35 -0.09 0.67
LT A CoDy, -0.13 -0.62 -0.53 0.17
14k H -0.71 -0.55 0.20 0.10
3 itig
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