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Tab. 1 Distribution of sampling stations in the Juma River
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Fig. 1

Map showing the sampling stations in the Juma River
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3FIS cm, HZE A 10 mx35 cmx30 cm 110 mx
25 cmx20 cm, M H N1 cm. HI A1 ZE T16:00—
18:008F T M, ¥ H5:00—7:005#2 M, Ji & i 8] Z)
12h, HHE BTt 2 SRR R 4y R,
Xof i B A AR I3 1A T P s RS R &, SR
RS A= ORI B 7 RSP S AR K O 2 1 mm) A1
EECGETR0.1 g)BUHE, Pl k% e Ak
95 % HITR R DR AT I i [ S 3 1 — 0 73 R M

SXof £ 28 WY U A 1 R BSF, 6F 1S AN SR i it A T i
P (ASL). /K (Tem). /KiX(Dep). ¥ fE%E(DO).
#EWIFE(SD). MiFE(FNU). pHAIH 4% %K a(Chl.a)%
IRES R 10 2 OK BB, AR R R -

1.2 HIRLIESH

K FH UL 2 B i 0k 3 46 D] f B VR
ZFEME: (1)Margalef= 5 FEHEH(Dy,) " Dy, =
(S-1)/In N; (2)Shannon-Wiener% £ P8 % (1) ©
H'= -YP;x In P;; (3)Pieloud 5] B g % (J) Y.
J'=H'/InS. 1, SHRERW KPR, NK
LB R AMREL, PONFE b B8 iR 8 28 (1) MR L
YA A AR K B . 3 Pinkas R
H O AE X B 5 2 (Index of relative importance,
IRT)TH5FE i) R B R A Fh: IRI=(NAW) Fio
o, Nt R 5 iR S AR a3 e
AMEBE 43 b, WON S iR 38 B AR i gk
VSRR E 53 B, FON S i 2R SR A R I
PIgE . & LIRT=500 1 A LHAF, 100<IRI<
5000 )9 5 Z A, 10<IRI<100¢ A% WFh, 1<IRI<
10K A — Mok, IRI<1 A AR R,

K 3 B A= Wy b 3 il 28 (Abundance-biomass
comparison curves, ABCH12R) "7 i i B A4 08
PE K2 T IFERE, ABCHZ I A B WER, 4
EVERAE MG T FEERAE ML LR, w
HIE, RBE G WFE RZ T, Rz whn™,
W=Y(B~A,)/50(5-1). z\H, 4,458 iff A XT
(1= AN E 43 LU, BN S i 0 A X B ) A= ) i
SRE L, SR

i B O IE A SR R g 22551, 43 B Rl d
1 2T BRI I 2 VB AT Tg (- 1) 0 B3 4,
iz HSPSS 25.0i8 i B[ 25 75 % 43 1 (One-way AN-
OVERIIE AR ZET . Mk R FE R 2 FEE R =
o HAAEREMZ R, 3 — 5 FHSNK(Student-
newman-Keuls) % 5 LU T ANFI =TT g4k R &
KA e Z RV AR,

fEPrimer 5.05014 1, DLREE 2 1) £ 25 =F B B ds
NIEIEFERE, HEAT1g(ot 1) X B 4, 38 S5 g 82k
73BT (Cluster) F13E 2 % £ A8 & HE 7 (NMDS) 44 2. 2%

FEVE R A F I 5 o da AR AU & 43 be a3
(Similarity percentages, SIMPER)f i€ 4E £F A~ [F] 4H 43
5] 45 MO AL ) S B

FH Canoco 5.0FAF X 154 RAF m 1 £ 54 Ff
21 R AN B ] - 138 47 2% 8 35 %0 B 43 #1 (Detrended
correspondence analysis, DCA), H34 73 #1 45 SR+ 2%
HE 7 5l 1) K /N F 28 PEAR Y (Redundancy analysis,
RDA) & H.UE #5 71 (Canonical correspondence analy-
sis, CCA) 73 M £ 260l R FR B8 1R 1 o AR 5 17
W HE 7 K T4 BECC AT, HEF /N T3k 8%
RDAZT, T 3F14 18], PiAp 4 4 755350 )

2 £R

2.1 (ESiAf SEAA Rl AR
2019—20214F AEFH B HEoR S 1585486 2,
JES H1IR3 TR (3% 2). 3RV R B 5 2500
K, H3IRL24%, 5 FhEKI64.86%; BT H 3Rl 6 A,
1516.22%; 12 H 28450, (510.81%; & H 2k
20, 55.41%; gt H IR, 52.70%.
HRAERRBGR 2): LA T DO R
B 2RI 5 Ao 1 2R (R) A S G dm Bl K P
#5(S), HA gt A 2050, (fREFIM MK
SMEE54.05%, B BEK A RE 1T, &
S TPE)45.95%; $ AT ALK Jo ik B 6 25(Omn)
HIPA £ 1t £ 28 (Car), R BPERISH 25, &S
(1167.57%, I VERZEAH 12500, 5 RFE)32.43%,;
AR K Z R 7y, R 2K (De) A 235, &
62.16%, 1 N JEHE(Lo)f 8%, 521.62%, 1 L=
R (Up)H6F, 516.22%; %= B A K 55, F=iE
PLPEDE 8 (Dr) A 1650, 543.24%, 7 Uik B0
#2R(D)E 11D, 1529.73%, 7B 51 i) .25 (V)6 Fh,
716.22%, = VU= BRI £ 25 (Sp)aFt, 1510.81%.
DU AT B B AR T= 500 (1 0 345 Fh, 267K
KA A, 16 DL MA 100, FEERA 125,
F MG, — MF TR & H M IR TR
5, 201945 H LA F N K BERhynchocypris oxy-
cephalus Sauvage. % fl&t{Zacco platypus Tem-
minck & Schlegel. Z i ffi Pseudorasbora parva
Temminck & Schlegel. sSUEM Squalidus wolter-
storffi Regan. REEWESarcochilichthys nigripinnis
Giinther. Ve Misgurnus anguillicaudatus Cantor-
/N5 ) 5 Micropercops swinhonis Giinther; 20194F
8 A LA Fh Nl Carassius auratus Linnaeus. 7
i, REEER. JeHK. BFM Tachysurus fulvidraco
Richardson; 20194E 10 H AR A Rl o2 flifa . /)N i i
15 20204F8 H AR A Fh g, FebEhE . A
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Tab.2 The fish composition, index of relative important (IRI) of each month and ecological types in the Juma River
WyFbSpecics AR F G HURI iisﬁﬁé
2019.5 2019.8 2019.10 2020.8 2020.10 2021.5 Ecological types

7% H Cypriniformes
5} Cyprinidae
il IV £} Cyprininae
il Carassius auratus 209.63 3024.43 371.53 1050.27 245.62 273.74 S, Omn, De, V
fif5 IV £l Acheilognathinae
MY EAcheilognathus chankaensis 8.36 — — — — — S, Omn, U,Sp
e Rhodeus sinensis 8.08 — — 3.87 — — S, Omn, U, Sp
AR 5% i Rhodeus ocellatus 39.02 148.43 — 62.34 — 4.60 S, Omn, U, Sp
HED 3V B Leuciscinae
I ERhynchocypris oxycephalus 66820 216.15 10176  476.61 4459 9097 R, Omn, Lo, Dr
hi IR Rhynchocypris lagowskii 317.45 10.61 450.36 54.01 215.97 108.09 R, Omn, Lo, Dr
#13F £t Danioninae
TE#E#E Zacco platypus 1928.30 49422 28276 249727 1558.08 413.94  R,Omn,U,D
I [0 f4 Opsariichthys bidens 5.48 4.53 14.86 235.48 — — R, Car, U, D
iy I £t Gobioninae
Z #ifa Pseudorasbora parva 2291.93 3463.52 1546.54 274293 2605.65 5382.96 S, Omn, De, V
MBUERM Squalidus wolterstorffi 116226 121.92  24.68  92.90 1.49 22.05 S, Omn, Lo, Dr
T E) 8267 Squalidus intermedius — 53.15 — 34.37 — — R, Omn, Lo, Dr
P Ll /NERE Microphysogobio hsinglungshanensis 21779 53.69  29.31 — 1242 369.75 R, Omn, Lo, Dr
B A& R Sarcochilichthys nigripinnis 548.01  622.04 198.44  685.56 383.17 884.47 S, Omn, Lo, Sp
WAL Gobio rivuloides 147 183.58 — — — 7.15 R, Omn, De, V
el A Abbottina rivularis 263.72 38.68 385.70  275.44 53221 — R, Omn, De, V
I 6if) Saurogobio dabryi 0.82 1.83 26.13 4043 33743  46.09 R, Omn, Lo, Dr
16§ FLCobitidae
Vel Misgurnus anguillicaudatus 104435 580.91 55.37 41.34 16.14 50.20 S, Omn, De, Dr
b T Vel Misgurnus bipartitus — 1.77 — — — — R, Omn, De, Dr
KRNV 8k Paramisgurnus dabryanus 109.14 14485 1920 5378  21.18  12.62 S, Omn, De, Dr
AEBEAEHH Cobitis melanoleuca 9538  115.57 — 12.07 1.72 71.63 S, Omn, De, Dr
2tk Bl Nemacheilidae
Athi# Lefia costata — — — — 2.28 1.41 R, Omn, De, Dr
FEW & SR8, Triplophysa sellaefer 11.33 — 5.83 — 10493 3793 R, Omn, De, Dr
R I Triplophysa — — 216 — — — R, Omn,De,Dr

uneicephala
& B & R Triplophysa dalaica 97.01 12.11 80.15 — 168.26 127.34 R, Omn, De, Dr
& i #4 H Symbranchiformes
il A Mastacembelidae
fil#fkSinobdella sinensis 50.12  26.09 — 59.92 — 2.85 S, Car, De, D
488 1 F} Symbranchidae
i i Monopterus albus 12.24 — — — — — S, Car, De, Dr
1% H Percoidei
;2 1. F Gobiidae
FBR Wl jE 4 Rhinogobius giurinus 2.65 8.25 4.56 53.91 38.20 5.10 R, Car, De, D
MR 5% 8 Rhinogobius lindbergi 68.08  19.58 9.97 — 0.01 26.13 R, Car, De, D
W B 5 5% £8 Rhinogobius cliffordpopei 44.63 0.96 1.70 — 1.31 — R, Car, De, D
18 S W R 4 Rhinogobius fukushimai 30.47 0.63 0.43 1.83 — 2.40 R, Car, De, D
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PRV Species 20195 20198 201910 20208 202010 20215 Ecological types
Vo YEEE AL Odontobuidae
/N #i i Micropercops swinhonis 1250.14 30840 78630  453.05  386.69 66359  S,Omn,De, D
24 18l Osphronemidae
A1/ 2} #1.Macropodus chinensis 1.40 — 0.44 0.98 1.42 2.62 S, Car, Lo, Dr
fifi J&2 H Siluriformes
%%} Bagridae
SRt Pelteobagrus fulvidraco 313.28 861.57  449.50 1265.35 191.14 10.27 S, Car, De, D
BL IR & Pelteobagrus vachellii 7.92 37.05 0.58 _ 9.54 _ R, Car, De, D
5 95 L& i Pelteobagrus ussuriensis — 287.03 — 37.59 — 20.41 R, Car, De, D
ik R} Siluridae
B5iSilurus asotus 10.83 20388 19889 2622 — — S, Car, De, V
%l 1. H Beloniformes
Rl Adrianichthyidae
HWOryzias sinensis — 1.13 — _ _ _ S, Omn, U, V

S, BHHREEK; RSREME; Car. WEE; Omn. J i ULt BJE; Lo, R E; De. J&AT. V. ZiVEDE; D. YTk 69; Dr. itk

§; Sp. & UIA%L R

Note: S. slow flow; R. riffle; Car. carnivore; Omn. omnivore; U. upper; Lo. lower; De. demersal; V. viscid egg; D. demersal egg; Dr.

drifting egg; Sp. spawning in shellfish

HERR . BT 20205510 LA TEHELE . F R
i, #At i Abbottina rivularis Basilewsky; 20214F
SHARSA M N Z R, MEEAR, N, R0
TEOUCKFE A A IE R AR I

2.2 IELAT A ABETERHE

BRIFR T 20 B (3 3), ANFEZETHAME
H(N). PP EL(S). Shannon-Wiener % #1415 4L
(H")~ Margalef¥= & E 1R E(Dy,) R E % 7
(P<0.05), Pieloud’) 2] B 45 % (J ") o it 3 1 2 3 (P>
0.05). SNKZ H LLE It s, i, M%)
PL20194E5S H & 2, 150 K AF mi T 35 4 3k 1 25
91.00/£9.67F, 20214E10H />, “F138.73 &
5.07%f; Shannon-Wiener % FE 15 20(H")» Mar-
galef=F & FEFREN(Dy\,) ¥ LL20195:8 H 17 5 i1, 4373l
#£1.76(1.09—2.20)M12.06(1.12—2.98). 2019—
20214F I 2 B/~ 5] B 2= ) Shannon-Wiener %
FEVEFREL(H) . Margalef= & 15 5 (Dy,) F1Pielou
B ER ) ME S TR ORZEE 2).

YR %(S). Shannon-Wiener% ¥EVETE 1 (H)
Margalef= & E 5 (Dy,)« Pieloudy 2] FEFa %L
(INTEAN [RIAR TG 0 38 1 22 573 (P>0.05), A /MAE%L
(N) 2808 25 PE 22 57.(P<0.05), #1500 mif) £
RO SR AR 2K 143,912, HIRAK T 500 m i fr
MR RAE4A8.192 (K 2).

NMDSHEF 73 fr MER S o dr 4 SR — 2, 45 5]
MR B B R TR N34, RISTRIS2 N
M1, SIMSAHAI, HARNEmAAII(E 3).

UM B 43 Ee 2 HTSIMPER (R 4) 7R, 20 T P35 4H 1Bk
JEN51.01%, FETTEA A Z R, 6. N3
i, Pt $zIREERAynchocypris lagowskii Dybow-
ski~ FEWN & JR 6 Triplophysa sellaefer Nichols. 2%
Sk I8 B R 8] Triplophysa dalaica Kessler il
MKW 8 J% #.Rhinogobius lindbergi Berg, AN DTk
JE£5590.07%; 4 1T P AL 2866.92%, 2 TTHR
FhFpf, N, e, EPm. 6],
F R Wi % 4 Rhinogobius giurinus Rutter. 7 [A] 4
fit) Squalidus intermedius NicholsFIAK [V il ;2 .,
SRATTIRE 990.16%; TP HIH L 961.00%,
FETTER A A, RS, NEM . B
R, ), A, Y. BRfEf. SR Rhodeus
ocellatus Kner. »% & 111 /NMEfT Microphysogobio
hsinglungshanensis Mori. 58U | 8 Sinob-
della sinensis Bleeker Fl#E (£t Gobio rivuloides
Nichols, ZRFATTHREE 491.23%.
23 FELEYISLLREZ

RS A 35 5 i 28 Btk 5 (] 4) B,
2020478 H 45 Ein] fa B 75 1) A= ) B AR 35 B h 42 7
TEREMAZ L b, FiHEW>0, KxiZH 0
1 RBEVR SRR E R T, o H A B3 S
Aot 54 R A 5 RN AT, ABC
ith 2k h = FEAR S FE M 2 5 A Wy AR 35 R it 2R AL,
it m W <0, IRHEE Z BT EREEE T, 20204F
B3R M S = FE AL 5 R ih 2R 3 HEAE |
SOLPIL AR N Al th . 5 EEER AN 2L Sk B, %
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A TR S ] SRRV SRR S L S AR T SR &R 841

& i RAE MR, AR E D) & N899 g, 3
AR AW KR B A, CN30.86 g, P3N A
AWt g/ N SR AR S WD R T £ Rhinogobius fukushi-
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2929.03%, W)k FI R 55 [R] 517 P i AF DG 9% 2R 40 0 N
94.66%H181.29% . 15 Ty i K vk S M LA 1

RDAHEF EISE R (K 5) IR, #madE D 2R vk
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Tab. 3 Changes of fish diversity index in different seasons and different altitudes in the Juma River based on One-way ANOVA test (F

value)
AL LU EZESCEE BI5I B FR FEERY
Tji H Item Number of Number of Shannon-Wiener Pielou Margalef
individuals (V) species (5) diversity (H") evenness (J') richness (D,,,)
Z=71Season 2.935% 7.986%* 6.504%%* 1.022™ 4.9%*
R Altitude 12.206** 0.122" 1.616" 7.368" 3.765"
VE:ns. *F1F*E4 IR P>0.05. P<0.05. F1P<0.01
Note: ns, * and ** represent P>0.05, P<0.05 and P<0.01
120 O 2 #4544 Shannon-wiener index
- O 4MA%% Number of individuals a D3 FEEERS Margalef index
ES 100 b & =1 ¥ Fp%L Number of species % a = #95) 58 Pielou index
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Fig. 2 Differences of fish diversity index in different seasons and different altitudes in the Juma River
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LA R (FETE = R 0 I B s S ) . AR SRR
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SRR AR ) HER RS Sk B . B KB S
v g AR . i RN (AR U . P E R
fif] ). #EE R} Z 855”6l 1. Onychostoma macrolepis
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2O TAE 2008 47 % 4 L T b 5 B A 0 5
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Tab. 4 The main contributionspecies of Juma River in different locals of similarity percentage analysis

) ZH T Group I ZH 1T Group II ZHIIT Grouplll
Wy # Species
AA  AS (%) Con(%) AA AS(%) Con(%) AA AS (%) Con (%)
- #8# Pseudorasbora parva 277.50 10.87  21.30 145.00 1429 2136 5191 9.14 14.99
#l Carassius auratus 73.00 8.74 17.14 9.00 6.23 9.31 13.09 5.24 8.59
/J\ﬁ‘@ﬁ]EMicropercops swinhonis 2450  6.56 12.86 41.00 10.97 16.40 3191 7.28 11.93
Vel Misgurnus anguillicaudatus 23.50  6.00 11.76 9.09 3.63 5.95
$i IRk Rhynchocypris lagowskii 78.00  3.65 7.16
FENN 72 R 8]k Triplophysa sellaefer 1750 282 554
2R3k Rhynchocypris oxycephalus 135.00 2.82 5.54
18 8L & R Triplophysa dalaica 78.50  2.24 4.39
R W52 £ Rhinogobius lindbergi 350 224 439 3.00 329 492
Tt i Abbottina rivularis 3950 9.39 14.04 473 243 3.98
B 4 Pelteobagrus fulvidraco 1500 7.8 1073 691 3.74 6.12
F BRI 5T . Rhinogobius giurinus 8.50  4.82 7.20
T )8R 4% Squalidus intermedius 9.00 4.15 6.21
G g8 Zacco platypus 5591 8.07  13.22
PR {figfit Sarcochilichthys nigripinnis 3255 7.26 433
AR 8 Rhodeus ocellatus 555 231 3.79
M LN Microphysogobio hsinglungshanensis 13.82  2.16 3.54
FLSUR A Squalidus wolterstorffi 1827 2.11 3.45
HIEH Sinobdella sinensis 2.45 1.21 1.99
WEACA Gobio rivuloides 236 1.09 1.78
T AA P ZE, AS. FYIHUE, Con. TTHASE
Note: AA. average abund, AS. average similarity, Con. contribution
g%l Stress: 0.14
S7
56
3%, [
,_r' S12
— 59
1 S10
S14
S15
S 3 amn
: 21
40 60 80 100
Similarity

3 D] EHEVE Cluster RS AINMDSHEF B
Fig.3 Clustering and NMDS sequencing analysis of fish community structure in the Juma River
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Fig. 4 ABC curves of fish community in the Juma River in different seasons
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Tab. 5 Detrended correspondence analysis of fish community in
the Juma River

HE/7 $l14% 5 No. Axis 1 Axis2 Axis3 Axis4

5T M Eigenvalues 03306 0.2159 0.1402 0.0736

He P hbh K ¥ Gradient length  2.84 228 213 1.81
LUEE Sy S g S

Cumulative percentage explained 13.74 22.72 28.54 31.60
variation of species (%)

PR RASE A -5 HE A 5C
2o 0.9414 0.8737 0.8688 0.8913
Species-environment correlations

6 EDABLRERDAST

Tab. 6 Redundancy analysis of fish community in the Juma River

HEF 4 J% 5 No. Axis 1 Axis2 Axis3 Axis4
F3{iE {4 Eigenvalues 0217 0.073 0.047 0.034
EAN e
Cumulative percentage 21.73  29.03 33.69 37.09

explained variation (%)
iﬁé%ﬂ@&%ﬁ?%ﬁﬁﬁﬂ%ﬁ
Species-environment 0.9466 0.8129 0.7315 0.5583
correlations
FiHIRIAE (R
Explained fitted variation 50.19 67.05 77.82 85.67
(cumulative)
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Fig. 5 Redundancy analysis of fish community and environmental factors in the Juma River
Tem. 7Ki&; Dep. 7KI%; DO. & f#4; Chl.a. M4t % a; SD. FEWE; ASL. i44; FNU. MU ; PH. BRISE; spl. #ll; sp2. M PL7; sp3. HiEss
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QW B2 f; sp30. A S Wy FE £ sp31. /NER i f; sp32. [H] )2 2 £ sp33. BEHif; sp34. FLIKFEHif; sp35. L7 HEHif; sp36. fifi;
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Tem. temperature; Dep. depth; DO. dissolved oxygen; Chl.a. chlorophyll a; SD. transparency; ASL. altitude; FNU. formazin unit; pH.
potential of hydrogen spl. Carassius auratus; sp2. Acheilognathus chankaensis; sp3. Rhodeus sinensis; sp4. Rhodeus ocellatus; sp5.
Rhynchocypris oxycephalus; sp6. Rhynchocypris lagowskii; sp7. Zacco platypus; sp8. Opsariichthys bidens; sp9. Pseudorasbora parva;
spl0. Squalidus wolterstorffi; spl11. Squalidus intermedius; sp12. Microphysogobio hsinglungshanensis; sp13. Sarcochilichthys nigripinnis;
spl4. Gobio rivuloides; spl5. Abbottina rivularis; spl6. Saurogobio dabryi; spl7. Misgurnus anguillicaudatus; spl8. Misgurnus bipartitus;
spl9. Misgurnus dabryanus; sp20. Cobitis melanoleuca; sp21. Lefua costata; sp22. Triplophysa sellaefer; sp23. Triplophysa cuneicephala;
sp24. Triplophysa dalaica; sp25. Sinobdella sinensis; sp26. Monopterus albus; sp27. Rhinogobius similis; sp28. Rhinogobius lindbergi,

$p29. Rhinogobius cliffordpopei; sp30. Rhinogobius fukushimai; sp31. Micropercops swinhonis; sp32. Macropodus ocellatus; sp33.

Tachysurus fulvidraco; sp34. Pelteobagrus vachellii; sp35. Pelteobagrus ussuriensis; sp36. Silurus asotus; sp37. Oryzias sinensis
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FISH COMMUNITY STRUCTURE AND ITS RELATIONSHIP WITH
ENVIRONMENTAL FACTORS IN JUMA RIVER IN HAIHE RIVER BASIN

WANG Meng, WANG Yin-Xiao, TAN Hui-Min, WANG Min, MU Shu-Mei, Kang Xian-Jiang and CHEN Yong-Xia
(Institute of Life Science and Green Development, Hebei University, Baoding 071002, China)

Abstract: In order to understand the fish community structure in Juma River and its relationship with the environmen-
tal factors, 15 sampling stations in Juma River were surveyed in May, August and October, 2019, August and October,
2020 and May, 2021. A total of 37 fish were collected, belonging to 11 families and 5 orders. Cypriniformes were the
most, accounting for 64.86% of the total species captured. Ecologically, the fish community in Juma River is domi-
nated by demersal and omnivores species and there are fewer carnivorous fish. Compared with the historical data, the
number of fish species has decreased. Index Relative Importance (IRI) shows that 10 species had IRI=500, Carassius
auratus, Pseudorasbora parva, Zacco platypus were the dominant species. C. auratus, P. parva and Micropercops
swinhonis were collected in all seasons and all sampling sites. One-way analysis of variance (ANOVA) showed that the
number of individuals (&), species (), Shannon-Wiener diversity index (H') and Margalef richness index (Dyy,) of the
fish community had significant differences between different seasons, Pielou evenness index (J') showed no significant
differences. SNK multiple comparison test showed that the number of individuals and species was the highest in May
2019, Shannon-Wiener diversity index (H') and Margalef richness index (Dy,) was the highest in August 2019. The
numbers of individuals showed significant differences between different altitudes, an average of 143.91 fishes can be
collected at sampling station above 500 meters and only 48.19 fishes can be collected at sampling station below 500
meters. Cluster analysis and Non-metric Multidimensional Scaling (NMDS) divides the source of the Juma River and
the Diaojianghui into group [, the Zijingguan Bridge and Qingliangjian into group II, remaining sites are divided into
group III. The abundance biomass comparison curve (ABC) showed that the fish community was undisturbed only in
August 2020 and was moderately disturbed in the remaining months. Redundancy analysis (RDA) showed that altitude,
chlorophyll a, and temperature were the main environmental factors affecting the fish community in Juma River. Alti-
tude is the environmental factor that greatestly affects the structure of fish communities in the Juma River, it has a great
influence on Triplophysa cuneicephala, Triplophysa dalaica and Rhynchocypris oxycephalus. Chlorophyll a was highly
correlated with the density of phytoplankton and it has a great influence on Micropercops swinhonis, Zacco platypus
and other omnivorous fish.

Key words: Fish communities; Structural characteristics; Diversity; Richness; Environmental factors; Juma River
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Attached table S1

Mizk S1 (EDW&KSH

Fish species distribution in Juma River
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Note: “+” represents collected fish species in the surveys
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