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Abstract: In this study, the data of macroinvertebrates from 2010 to 2019 were systematically analyzed, to provide more
comprehensively basic information for the macroinvertebrate diversity assessment in the upper and middle reaches of Jinsha
River and the biodiversity research and protection of the high—altitude rivers. The results showed that aquatic insects were
dominant in the composition of macroinvertebrates in the upper and middle reaches of Jinsha River, mainly composed of
Diptera, Ephemeroptera, Trichoptera and Plecoptera, while mollusks, mainly Basommatophora were lower. At the family
level, the Baetidae, Chironomidae, Heptageniidae and Perlidae were the common taxa in the whole study area, among
which Chironomidae and Baetidae were common both in the main stream and tributaries as well as in the wet and dry
seasons. The community structure in the main stream and tributaries was significantly different, which was not affected by
the wet season and dry season, meanwhile the community structure in the wet and dry seasons was significantly different,
which was not limited by the main stream and tributaries. Small minnow mayflies ( Baetis, Cloeon dipterum, Baetiella and
Baetidae ) , common stoneflies ( Paragnetina, Perlidae) and hydropsychids ( Hydropsyche) were the key taxa that caused
the significant differences in community structure between groups. The macroinvertebrates in the whole study area showed a
high nestedness, and the distribution pattern of macroinvertebrates in dry season was more nested than in wet season, and
that in the tributaries was more nested than in the main stream. The taxa richness and density & biomass were higher in dry
season than in wet season, and higher in the tributaries than in the main stem. On the contrary, the B8 diversity was higher
in wet season than in dry season, and higher in the main stream than in the tributaries. Based on the observation data in the
past decade, the taxa of macroinvertebrates in Jinsha River Basin were relatively rich, with 148 observed taxa, and the
estimated taxa number based on statistics was about 200. However, according to the single survey, the taxa number in a
single station in the dry and wet seasons of the main stream was very low, indicating that the community structure was very
simple, and the taxa number in a single station of tributaries was relatively high, indicating that the community structure

was relatively complex.

Key Words: macroinvertebrates; diversity assessment; the upper and middle reaches of Jinsha River; monitoring data;

community structure
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1.1 WF5E X3k

S VPVTIRAR VLI W B A0 3 5 980 5 B 2 5 v JUR DU )1 b ) P R 2%, T 42 K 3496 km, &L
V%22 5154 m, WU AL 47.3 J7 km? , FIR AR PR R R 1520 12 m® KR IRAUKRES IR0 & Y . AT e
] R 2 55 R S I T R KT KR 2 B3 2 g il () VDT I3 B R R A5 ) HE7E 19 BB ITIT K &, i K IR
2 e ALK B WS LR AR

S VPV A SR RAE T B A e G A (R 28 B, W B IR VI By, N BONIRAR R AE R B, &V LR N
ERETTIA R = B A 8 XA B, W AL 7.65 J7 km?, I BE 974 km, 75 2529 1715 m, ] 18 7 35 HE [
1.76%0, 4 VPIT 1 lig BE LS AR TR, WA 6 08 , B 7E S I TT 10 Ak IR 43 A 25 SR R i B AT 23 R S 40, G 0 43 3
BEUR 37 B — B AE 35°—45° AN/ BR R BRI RE 3 ik 60°—70° LA I, MELTTIA XA & HA m LR Y]
A AT A A A, SR T B S R B AR T B R R AT KR, BT £ 845, A i bl
T L0 25 B A B, T B 253K 1000—1500 m, A RS T 1L X L1 28 T4 B L 750 3l Bt
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Fig.1 Sketch map of sampling sites of macroinvertebrates in the upper and middle reaches of Jinsha River
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Table 1 Detailed information of sampling sites of macroinvertebrates in the upper and middle reaches of Jinsha River

XI5 i P K 2 = 2 (°) () AR SREERHH (4R-H)

Area Station Grid number Longitude Latitude Note: Sampling date( year-month)

T P EEL U 44203270 98.96034 30.75117 2019-05

Main stream Pk 44303200 99.04432 30.08313 2012-10
CL 3 0k 44303180 99.05292 29.93974 2010-06.,2010-11 ,2012-10,2013-06 ,2019-05
et 44203160 99.00982 29.77168 2010-06,2010-11
JREE T Ik 44203120 99.05944 29.43699 2010-06,2017-06 ,2017-09 ,2019-05
E i Sk 44203110 99.06641 29.35000 2010-11,2012-11,2017-06 ,2017-09 ,2019-05
B2 44203110 99.06947 29.32968 2010-11,2012-11 ,2013-06
= iy 44303020 99.18728 28.49043 2014-03.,2014-07 .2019-05
i e 3t 44303050 99.12815 28.74387 2012-11,2014-03 ,2014-07 ,2019-05 ,
paE— 44402990 99.30488 58 23587 2012-11, 2013-06, 2014-03, 2014-07, 2017-06, 2017-09

2019-05

Hi T8 44502940 99.43955 27.79087 2014-03 ,2014-07 ,2017-06 ,2017-09 ,2019-05
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X35 DA P 4 ZRE(°) H4iE(e) TR CRFERHI (4E-H)

Area Station Grid number Longitude Latitude Note : Sampling date ( year-month )
Fif) 44702890 99.65681 27.34782 2014-03
aY:id 44902840 99.95333 26.90556 2014-03 ,2014-07 ,2017-06 ,2017-09 ,2019-05
e kst 45102870 100.06889 27.16889 2017-06 ,2017-09 ,2019-05
KA 45302880 100.24069 27.29049 2014-03 ,2014-07

X Lok 44403060 99.31571 28.85872 2019-05

Tributary EW 44703100 99.55805 29.28429 2019-05
B i 44502980 99.39528 28.17417 2019-05
JHR3E 44603220 99.36019 30.33393 2019-05
B 44503030 99.34437 28.65365 2017-09 ,2019-05
B A 44303180 99.06876 29.95459 2010-06,2010-11
T 44902830 99.93372 26.85406 2014-03 ,2014-07
KA 44503080 99.38347 29.04972 2019-05
Frik i 44303070 99.11807 28.98227 2012-11,2013-06 ,2016-04 ,2019-05
Sl 44403030 99.28514 28.63079 2014-03 ,2014-07 ,2017-06 ,2017-09 ,2019-05
B i 44502980 99.38734 28.19634 2014-03 ,2014-07 ,2017-06 ,2017-09 ,2019-05
22 ] 44303100 99.10644 29.26119 2012-11,2013-06 ,2016-04 ,2017-06 ,2017-09 ,2019-05
€8] 44203250 98.91464 30.56963 2013-06.,2016-05
75 ith 44203160 98.99471 29.76088 2010-06.,2010-11 ,2016-05
Al 44103230 98.90052 30.38870 2013-06.,2016-05
] 44502910 99.47614 27.58220 2014-03 ,2014-07
i 22 3 45102870 100.06889 27.16889 2014-03 ,2014-07
] 44802860 99.76724 27.14956 2014-03 ,2014-07
] 44302950 99.27123 27.88209 2014-03 ,2014-07

2 HREHW

2.1 JKCHRE
FRAE 2016 47 A K SCHl BRI R T 08T, RV B B A#EA 6 H R RIiERE i, 7 A8y
BRI, MR Z 5,8 HF 9 H AR AL T AKE, #EA 11 H G KR R, KHinr

A 6 H 2 10 A D9 900, Fofl A 03 @ UL BEEAAL TR KB (181 2) .
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WArHEHTC, MR KRG EADIRRIFE ILIITE | s of Jinsha River (The used data are from Yangtze River
BATEON DU IERE FRISORE i SRR AL MR PECRERIY Sediment Bulletin)
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Fig.3 Interannual variation of sediment content in the upper

VLAY HATE s BV 7 , VUSRS R R P 2 i0 wman
BRI R F A IR KL A4 T3 Lo gk
SAPRT | U5 B R I R 4 VD VT BB o 0 8ol mwH
FRERRY ST MR A A L (e 1) s e
B DB 25, A AR A TR 22w wah

B 0.67% FWyiE H

REVEANTCEHES W RE I 4500 22 5 W% o 0T 3o
&, T U A KA TR 7K 3 0 T T 2540 22 S 0K (R Gk
F KT (P=0.079) , 17 32 it 3= 7K IR K 39 R Y B4 KEEEEEHEDNEE bk OIAR
Wi TG B HES Y R BEVE 4540 I AR (P=0.021) . %A  Figd Proportions of different orders of macroinvertebrates
] K SCIIT 5, 2 K3 T SO RF VR 45 A0 & AN R (P =
0.014) A 7K WU AN S BORE R 454 22 5588 (i 3% (P<0.0001) o B2, T 32U BRI 45 H e S F ki
SRR 22 5 W | T TR TR A R K SRR K 30 %) 22 S B BE /N T S . AN IR ST 2 e, 1 D A
S A KB ARG TG HE S ARV 548 S AN TR) TR RN ST A S — AR & =K B R 7K R AR RS ARG
TR YR IE AR S R EARR (£ 3) .

SIMPER M4t S 3 B, 1 B AT 7 DX 38 3= 7K 30 AR 7K 0, 30 R0 S 3 K TR AV JIC 5 sl 0 1 245 44
25 55 0 2 BT A QB A3 2E BATT N DU YT )R Baetis B0 KJ® Hydropsyche . —3L1% Cloeon dipterum VU715 #7F} Al
AR T SR 3 AT I AR A SRR K S DR SR AV T M Sh M R v 6 A8 22 S I T LA DG B 23 2R T
T ELEE DU R KA B R BUR Rheotanytarsus A7THRFF /N Sigaru substriata ; 38 58S K AIAG
K3 Y G TG ME Sh AW RE Vi 28548 22 S B i A GBS S A TT R U 2 I | 240 B8JR Paragnetina 8000 MR |
FEIANT B Baetiella FIHEFELUE . SEFARIANTE , “F A T U0 S0 R AR TS HE S P 7 4514 i 25 A [
AR LA OCHE S B0 YT I & SCA s | 30y | DU R R A SRR s Al K I SO SIS TC A HE B
VIRETR S48 02 N [R) P 07 DG B A SR BT o DU T B R L Al M S | B S EE R | A8 R JE S0 s
(£4),
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Table 2 The common taxa of macroinvertebrates in the upper and middle reaches of Jinsha River (family level)

¥ Groups

43 ATT Taxa

AN X 35 The whole area

T4 Main stream
SCU Tributary

F K Wet season
At 7K Dry season

T FE KW Main stream in wet season
FHiAk K] Main stream in dry season

R FE K] Tributary in wet season

SCHUH KA Tributary in dry season

DU IR (64.71%) FEURH(61.34%) TR} (36.13%) A 8ERH(32.77%)
IRE(43.64% ) DU IER(40% )

U5 EERL (85.94%) | FE R (76.56%) | i B B} (59.38%) A1 Ma B (53.13%) | 80 £ B
(43.75%) /NEERE(42.19% ) RIRH(31.25%)

VU5 SERE(57.89% ) (R ISR (43.86% )

FEWRH(77.42% ) VU5 IERL(70.97% ) it SR (45.16% ) AHERH(41.94%) /INEFRL(30.65%)
POTSERE (34.48% ) FEICRE(31.03% )

FEWRE(57.69%) U5 EER}(46.15%)

PUTEERL (82.14%) \ FRIURL (57.14%) | i 1% B} (46.43%) |, 80 A MR (42.86%) | A M B
(32.14%)

FEICRE (91.67%) DU 5 57 Bl (88.89%) . Jit B% B} (69.44%) . 41 W Bl (69.44%) | /N b% B}
(52.78%) BUATIER} (44.44%) KIRH(36.11%)

%3 BT MRPP WAREHE KN AREENERLOR

Table 3 Difference test on community structure of macroinvertebrates based on MRPP

#A~[X 35 The whole area

T Main stream
i Tributary
K] Wet season
Hi7KI Dry season

R b3 Group comparison T A P
FKH vs Rk -3.389 0.004 0.004
T vs I -11.214 0.013 <0.0001
FokIW vs MKW -1.488 0.005 0.079
FK I vs Rk -2.572 0.006 0.021
T vs I -2.664 0.008 0.014
T vs i -8.948 0.022 <0.0001

MRPP . 22 i & 43 #253HT Multi-response permutation procedure

F4 KERWELEHNY SIMPER ST R

Table 4 The results of SIMPER analysis on macroinvertebrates

il Pyl TR Tk Z#
Groups Taxon Av. dissim Contrib.% Cumulative%

A K, FAKG vs Mk B PO A5 IR Baetis 6.469 6.845 6.845
The whole area SUAIRIE Hydropsyche 4.682 4.954 11.800
ZHIF Cloeon dipterum 3.873 4.098 15.900

T vs PO 45 %R} Baetidae 3.760 3.978 19.880

iR Perlidae 3.558 3.765 23.640

VU7 8 Baetis 4.740 5.086 5.086

ZHIF Cloeon dipterum 3.312 3.554 8.640

LU RIS Hydropsyche 3.207 3.441 12.080

PUTHFR} Baetidae 2.938 3.153 15.240

P} Perlidae 2.796 3.000 18.240

T K vs Ak TFLIE Cloeon dipterum 6.758 7.020 7.020
Main stream VU WE)E Baetis 5.702 5.924 12.940
TR K HHE IR Rheotanytarsus 5.094 5.292 18.240

F 4R Perlidae 4.863 5.051 23.290

/KNG Sigaru substriata 3.704 3.847 27.130

S kI vs Ak DUATEEIE Baetis 3.456 3.929 3.929
Tributary L WEJE Paragnetina 3.030 3.445 7.374
LUK Hydropsyche 2.980 3.388 10.760

TEIE)E Baetiella 2.806 3.189 13.950

HIEAEBUR Orthocladius 2.583 2.937 16.890

KM T vs VY5 IR Baetis 6.469 6.845 6.845
Wet season SUA RIS Hydropsyche 4.682 4.954 11.800
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il Py FEAAH I BURkLL L3N
Groups Taxon Av. dissim Contrib.% Cumulative%
ZFHF Cloeon dipterum 3.873 4.098 15.900
PUTHFR} Baetidae 3.760 3.978 19.880
AR Perlidae 3.558 3.765 23.640
7K I9 P vs S POA5 IR Baetis 4.221 4.439 4.439
Dry season Ui f1 88 JE Paragnetina 3.447 3.625 8.064
H SRR Orthocladius 3.166 3.330 11.390
TEIZ)E Baetiella 3.022 3.178 14.570
LA )R Hydropsyche 2.698 2.837 17.410

222 WEESH

MEE P RIE S, £ 5 BINERER, BRI KOG TCEHEsh P (0 7 46 2 ik E 5 i
(Na=-2.838,P=0.002) ,{H Ty &L T 30, F KM i & AR T Al K BT, EURS A i 28 5 38 31 f 2 7KOF-
(Na=-2.198,P=0.014) ,

£5 eI ERRABRBELEENMHREERE

Table 5 Nestedness test of macroinvertebrates in the upper and middle reaches of Jinsha River

Na P Na P
AKX I The whole area -2.837 0.002 FIKH Wet season 0.661 0.755
Tt Main stream 0.322 0.874 #i 7K Dry season -2.198 0.014
S Tributary -1.002 0.159

23 MfrE
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Fig.5 The density and biomass of macroinvertebrates in different hydrological periods
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LT 2010—2019 AF UM AL, £ VDV L i B KA AT G 6 HE Sh W i LI P R 5k 148 F, Jackknife £
T FBCLE 190—210 Fh2Z 1], Chao 2 151N ECIE 180 FhZE A s TH VLI Rh Sy 71 Fh | Jackknife fiti 314 Fh
ETE 100—130 FhZ (8], Chao 2 ¥R ELAE 115 A AT s SCUR WML ) Fh &l 132 B, Jackknife 4 4 Fh & 7E
180—210 Fl 2], Chao 2 fliiHHFhBCEE 180 FhZe A7 ; F K WL 2] () M Fh Bk 83 Ff, Jackknife £ i1 FhcrE
110—120 FfZ 1], Chao 2 fliTHH R ELTE 100 B e A7 5 Al K WDUL I P B &5k 124 B, Jackknife £ 14 Fh £ 78
170—200 F Z[[], Chao 2 fhiiH IR EAE 170 /Aty . Toie e MR Eoa & 2 T et 2 T Be Al - b 4k,
SO EGE T = T, A A R = T K (R 6)
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Table 6 Species richness of macroinvertebrates in different hydrological periods in the upper and middle reaches of Jinsha River

PURIIEY/EUIESS Y1k P13k 2 Chao [KAKTT
. . . & IE Chao 2

Taxa observed Jackknife 1 Jackknife 2 Chao 2
LA X Jaf 148 192.6 209.6 183.9 181.9
The whole area (177.6—215.2) (185—250.4) (165.1—223) (164.1—219)
(A - 106.3 127.8 116.4 112.2
Main stream (93.4—126.9) (105.9—163.4) (90.5—176.8) (88.8—166.4)
S 180.2 203.9

132 179.3(155.1—228. 176.5(153.8—223.1
Tributary (164.5—203.5) (177.8—244.9) 79.3(155 87) 76.5(153.8 3D
FAKH 112.5 102.6 100.8
Wet season 83 (100.9—131.6) 119.6(101.6—155.2) (90.9—129.8) (90.2—126.7)
Hi K3 170.3 175.8 172.4
Dry season 124 (155—193.1) 195.8CI70.1=235.8) (g6 937 2) (147.2—224.9)
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Fig.6 Species number and S diversity of macroinvertebrates
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KA RO T K AR B G BN RO F ) R 92.8% , AR B Y b FLAL K 2.4% " ek AR B R
WIFPEL b EE 89.34% , BARENY) i e 4.10% 7 FEHR H A4 R an s N2 5 e R i 5 U2 BE S8 1N 22 VD ERES
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VR AR 28 ORI B A 8 JRA VLRI SE SR 3R B T SO AR 2 25 57 8238, T I A 22 R R I8
SR FR ORI K I FCHR ISy = | 17 S U ) LA SIS 07 | g PR RO 5 0o 1 AUV &, T3 KRR
WTC A HE S R T 28540 22 S 0, St th BRI LAl H B H B3 H (EPT) 730 2K 5500 32, 10 T
BB ) 24 Z2 B0t 7R SO R H B, XTI B R A DX K Y JEC G I A B 0 1) 43 A S B R A A )
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SR B A TC A HES W AF BT =, TCIR 2 KR At /K 3, 8 YV T i AR T 320, X P RE 5 30
AR AR R VAN B G U R TR 2 B IR I A FEA B ORI R T A S A AR K
FIATIR TR o AT e 14 1% 5 A V30 S5 90 TRV I A 3 A A B e /N S AR Y
SERRUIE VUL 1 BOR B AT IG5 HE Sl My i) A B A A 55 HE BB VLA AR S B 2 Ak o B VDV R
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BFRYITR AR K BRI R TS i e S BRI T HE Sh i B R IR T TR K
Uiz BT U &1 B B0 3 AR T R B A O HESh 4 0 A A BB, AT BRAF e A T AT K- T I TR v 4 3
DX PR, 30K 1, 2 1o 0 A b DX 3 K R RS W TG sl 1) SR BEARRAE 1

SUEF AN A OO , A VPV E b Be T KB T S W W 8 AR e 52 2 2708 H IR B 45, oK 4z
ARVE 2R RS IR, AR TR B R A O ME Sl ) 9 A= A BT, 1 IR BRI AT O 5 ME s ) 1 #1358
o B 1 R R SR R TSI, B Harrison R840 5 T30 . BRAE A IX BRI &, 7K W] Harrison 1650 T
Fiti K3, 2 W 27K B R AU R AW TC A S ) G 2 PR 25 T A K 3B, S BOR YRGS J0 6 HME 30 W 7 PR S5 86 2 11
TR BRE TN . AR KA B A IRGR 0 E 3 4 Jae ), 7 S BOK AR B A A1 Lo bk
Sh B RRA QN 230, IR T S A R Y L AUV b P BRIV JC A Sh A LK A B Ok A
IR A B R Oy 23, S ER K I A E B B T K, BT SR MR, SO A R B TS HE Bl
Wi B s T, 5530 A e K AE B RS REEAT G, A F U UK AR B AR 63 Ff, i S0 B 122 Fif
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Appendix 1 List of macroinvertebrates in yhr upper and middle reaches of Jinsha River
F27KIHH Wet season M7k Dry season
N g 25 5
atream Tributary tream Tributary
IKAER R B4 WEEEH IR J #FF} Heptageniidae +
it ¥ Ecdyrus + + ¥
i BYIEIE Ecdyonurus + +
IR Cinygma N
R FHIRIE Epeorus + + +
TEEEJR fron +
WIBHEEIE Cinygmina + +
WENIEIE Cinygmula +
BIPUIEIE Rhithrogena + + +
W AEIEIE Afronurus + +
g ZRBRIIE Ephaverella tylacantha +
F78EE} Ephemeridae +
UEHEJE Ephemera + +
SETRIFHEIE Epicharmeropsis +
BiRIZIE Ephacerella +
N2 /NEFEL Ephemerellidae ¥
HNEEE Cincticostella + + +
B IR Serratella +
LHRIFIE Drunella N .
INEEJR Ephemerella + + +
DY R T323% Cloeon dipterum + + + +
AE IR Baetiella + + +
PO Rl Baetidae + + n +
U5 JE Baetis + + + +
SFiER SFIFF} Isonychiidae +
IR Tsonychia +
SRy ZF¥F Siphionurus + +
opid e TE47F} Polamanthidae +
ARt 8% Caenis + +
WEEER  GOEEIR Choroterpes N
e s f15F} Corydalidae +
HEE BR B Orectochilus +
A} Gyrinidae +
TemE Jem A Dytiscidae +
JeE RS Dytiscidae +
KAURAR  KARAFUII Elmidae + +
KAJe BRI Elmidae larva +
HER THH#} Scirtidae +
WL R BBER} Gomphidae + +
LA YEE Merogomphus + +
PN T KW Macromia +
EME TR STHRE Oligonenriella rhenana + + + +
SEAMA AR Philopotamidae + +
2 v WA IR} Psychomyidae + +
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F7KIHH Wet season M7k Dry season
KR 4 B i e o Tl o
Group Class Order  Family Taxa Main . Main i
atream Tributary tream Tributary
JLA R S5 A1 48} Brachycentridae + +
ZIEARE  ZIEAME Polycentropodidae +
FAAT R F4ATIRBL Stenopsychidae +
FIAIKJE Stenopsyche + +
Bt v LCF k)& Hydropsychodes + + +
S AR Hydropsychidae +
RECF 8 Macronema + +
BUA R Hydropsyche + + + +
AR T AL Glossosomatidae n
A1 8 A TRIE Neyreclipsis + +
A% Phryganea + +
JEAT R B JFAIRJE Himalopsyche +
JA S Phyacophila +
JEA 1F} Rhyacophilidae +
THA R B4 % Halesochila +
TRAHF} Limnophilidae +
SEMF SR Arctopsychidae .
flH R L BTE Amphinemura + + +
S A& Nemoura + +
AR PRI} Capniidae +
A1 R BAEF Leuctridae +
ARt LA W3JE Paragnetina + +
KAWE Preronacys ¥
SRR Agnetina + +
AR Perlidae + + + +
SRR KL KR Sweltsa +
SIS 5L Aphelocheiridae +
gy KR Corixidae + +
/NI Sigaru substriata + + +
KR 1Bk #F} Naucoridae +
MEE R #i8} Tabanidae +
JE Tabanus +
L ¥} Ceratopogonidae + +
DR Bezzia + +
IR} AR} Simuliidae + + + +
)& Simulium + n +
o i WIERE Deuterophiebiidae N
PRt ISR} Tanyderidae i n
Dl P} Athericidae ;
Dhiiit e Atherix N
g R} Culicidae + +
FRATFL FE41RL Empididae + + .
REF BIKIR Antocha + + + +
KR} Tipulidae +
KIUE Tipula ¥ + +
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7Kl Wet season H7K Dry season
x @ I o e o Tl o
Group Class Order  Family Taxa Main . Main i
atream Tributary tream Tributary
WK E Hexatoma + + +
XKIUE Dicranota +
e FEGEHEIUR Nanocladius . .
BERFAEEIUR Thienemanimyia + + +
WARBUR Potthastia +
VG SERRIUR Stictochironomus +
HUEFESC Pelopia + +
HEMPRNUE Monodiamesa + + +
TJSHEIS Psectrocladius +
BIERBUE Microtendipes + +
% RIS Polypedilum + + +
Z R FEIUR Polypedilum sp.1 + + +
Z RIS Polypedilum sp.2 + + +
SEFIRIUR Diamesa + +
HJEEIUE Cricotopus + + + +
[E14E SR Paratendipes +
FIFEUR Platysmittia n
PK K HHEIURE Rheotanytarsus + + + +
EREBUR Chaetocladius ¥
R FHEIUR Paratrichocladius + +
MRIEBR Paracladius +
IR FAHEIUR Paracladopelma + ¥
AR RIS Parametriocnemus +
WHEIUE Pagastia +
HI 4RI Procladius + + ¥
FATRHEBURE Rheocricotopus + +
IR Hydrobaenus n
AR UR Toetenia N
LSRR Tvetenia sp.1 n +
LSRR Toetenia sp.2 +
e SFEIUE Thienemanniella n
DIHARIE Cardiocladius + N
FEUL Saetheria ¥ +
PRI Sympothastia +
PR Chironomus + +
PRI Chironomidae pupa N
5t =GR Heterotrissocladius +
SO AR Apsectrotanypus +
BRI Cryptochironomus + n
SLK AEBUR Zavrelimyia .
KHHESR Tanytarsus . . R
KRR Alotanypus + +
K AR Radotanypus .
HIF IR Eukiefferiella +
HRPEUE Orthocladius + + + +
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F7KIHH Wet season M7k Dry season
N S . e
fji) Cilis Oier Emﬂy '?jj Ia{ilr: i Ia{:lr: Sk
stream Tributary tream Tributary
HRBEBURE Orthocladius sp.1 + +
FLFESL Orthocladius sp.2 + +
kg R FEMRE  REPERE R Physa acuta + + +
SRIPEESZ Physa fontinalis +
i IR Ji HEH2 Gyraulus cimpressus +
HESCHRRY W IR Radix swinhoei + +
B HEH WUsIH R EH7K2285] Limnodrilus hoffmeisteri +
TEHLIAZK 223 Limnodrilus claparedeianus + +
IEBB| Tubifex tubifex +
= FUE & Henlea +
il At SR H W Pristina aequiseta + ¥
WE 1l % 52 Nais elinguis + N .
LIty 5240 W H R HJUFJE Gammarus + +
HAIHE Lk TvgH iR HER} Glossiphoniidae + +

http ; //www.ecologica.cn



