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Fig.1 Sampling sites for fish assemblages in the Chishui River
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Tab.1 Functional traits of fish species used in this study
PIEAGRIN A E R TR (RE)
functional traits variable type description (range)
R HELER 1 BB RBREAR A (5.1~250.0 cm)
maximum body length continuous
sl Ve IR, i, A, OPEAL. 65RY. A
body type categorical
PR RRE Ve itk FEAE JERMSM R iR R,
trophic guild categorical AT B EE
EIRK LSt i AL R BE T T AL E TR AL B (2.0~4.5)
trophic level continuous
IR R e SEE St i P A T UL BB R B LI [7)(0.9~9.44F)
age at first maturation continuous
I A K SEE St 1 28 7] DLEFE N 74<(3.9~120.0 cm)
length at first maturation continuous
ol LISt 10 B TE I B K AT B (8] (2.7~48.64F)
lifespan continuous
AR pU St 1 K 2(0.06~1.02/4F)
growth rate continuous
WS KR PIEN RE. PRE. BE
vertical position categorical
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Tab. 2 List of fish species captured in the Chishui River basin (2019—2020)
WFh L i NE

species upstream midstream downstream

3/ H Acipenseriformes

38} Acipenseridae

*KATEF  Acipenser dabryanus +
RAHT bester +

884§ E  Anguilliformes
84}  Anguillidae
6365 Anguilla japonica .
882 H Cypriniformes
#R} Cyprinidae

VilEts  Zacco platypus + + +
Y Oft  Opsariichthys bidens + + +
"TH  Tinca tinca +
"U3LE5%  Rhynchocypris oxycephalus +

H Mylopharyngodon piceus +

it Ctenopharyngodon idella + + +
FRIRGE  Squaliobarbus curriculus + +
Bl Pseudolaubuca sinensis + +
SN Pseudolaubuca engraulis +
KR4S Sinibrama macrops +

*VU )4l Sinibrama taeniatus + +
*EARUTLLAE  Ancherythroculter kurematsui + +
*ERIUTLLEN  Ancherythroculter wangi +
*WEZITLLEA  Ancherythroculter nigrocauda + +
B Hemiculterella sauvagei + + +
% Hemiculter leucisculus + +
*SR % Hemiculter tchangi + "
WK%  Hemiculter bleekeri +
IAEJFEA  Cultrichthys erythropterus +
FAMER  Culter alburnus + +
St Cultermongolicus mongolicus + +
* RS Megalobrama pellegrini + +
‘B3k#i  Megalobrama amblycephala +

*KAkti  Megalobrama elongata +
WM Xenocypris davidi +

NEEHE  Xenocypris microlepis +
Wil Distoechodon tumirostris + +
BMi  Pseudobrama simony + +
i Hypophthalmichthys molitrix + +
fif  Aristichthys nobilis +
JEW  Hemibarbus labeo + + +
168 Hemibarbus maculatus + +
# it Pseudorasbora parva + + +
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F R

Yol Bntiid il Tt
species upstream midstream downstream

1l Sarcocheilichthys sinensis + +
HBUESY  Sarcocheilichthys nigripinnis +

FAUEZEY  Gnathopogon imberbis +

*SEBRENEY  Gnathopogon herzensteini +
tRi%)  Squalidus argentatus + + "
*F L4t Coreius guichenoti +
Wifit]  Rhinogobio typus + +
*RWIt  Rhinogobio cylindricus +
RGBS Platysmacheilus nudiventris + + +
el Abbottina rivularis +

MBIt Saurogobio gracilicaudatus +
Iedt)  Saurogobio dabryi + + +
HJEREET  Saurogobio gymnocheilus +
BT Saurogobio punctatus + +
HEMHEE  Gobiobotia filifer + +
AR EE;  Rhodeus ocellatus + + +
rpAREE  Rhodeus sinensis + i
Tzt Acheilognathus gracilis +
MY Acheilognathus chankaensis +
Kl Acheilognathus macropterus +
*ifkJE4E  Acheilognathus omeiensis +
AU Acheilognathus barbatulus +
rRAR{RRIAE  Spinibarbus sinensis + + +
SeEIRIEE  Spinibarbus hollandi +
"KE%EE  Barbus capito +
* il Percocypris pingi +

WL Percocypris regani +

*E LGB Acrossocheilus monticolus + + +
LB Acrossocheilus yunnanensis + + +
HH . Onychostoma sima + + +
EEINHLE  Cirrhinus mrigala +
MR E B Bangana rendahli n +
SRIKE Pseudogyrinocheilus procheilus +

* G JEEBME  Sinocrossocheilus labiata + +

£ Garra imberba + +

*LLUREME  Paragianlabeo lineatus +

*EWIZ s Schizothorax grahami + +

*U )B4t Schizothorax kozlovi +

*LJEEE  Procypris rabaudi + + +
il Cyprinus carpio + + +
BB Cyprinu carpio specularis +
Bl Carassius auratus + + +
W Carassius auratus triploid +

fEfgfF  Catostomidae

https://www.china-fishery.cn HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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R 2
Yo bl il i
species upstream midstream downstream
HHRE 8 Myxocyprinus asiaticus + +
%%%Fl Nemacheilidae
"H KA Barbatula toni +
ZLRREIM  Paracobitis variegates + + +
*JERFIE  Paracobitis potanini +
*SYTRIE  Paracobitis wujiangensis + +
NKE R Triplophysa bleekeri +
WHF Botiidae
RAEYLEH Botia superciliaris + + +
*PEARYDE  Botia reevesae +
TEBERIVP ¥ Parabotia fasciata + + +
*WBLEN I, Parabotia bimaculata + +
*K M Leptobotia elongate +
LA Leptobotia taeniops +
*LL G Leptobotia rubrilabris +
EHAL  Cobitinae
Vel Misgurnus anguillicaudatus + + +
K ik B fifk Paramisgurnus dabryanus + +
JeskFl  Balitoridae
*MANTCEH,  Beaufortia liui +
G &V Jinshaia abbreviate +
* 7 S Sinogastromyzon sichangensis + + +
>0 1| S gk Sinogastromyzon szechuanensis + +
IR J5 P68 Metahomaloptera omeiensis +
%57 H  Siluriformes
#5R}  Bagridae
HHM  Pelteobagrus fulvidraco + + +
KA Ff Pelteobagrus eupogon +
IR FA  Pelteobagrus vachelli + + +
JEIEH L Pelteobagrus nitidus + +
KWbfi  Leiocassis longirostris + +
IS Leiocassis crassilabris + + +
558 Pseudobagrus ussuriensis +
VIRIEE  Pseudobagrus truncates + + +
MRS Pseudobagrus emarginatus +
KUEE  Mystus macropterus + + +
#5R}  Siluridae
fifi  Silurus asotus + +
it Silurus meridionalis +
k8RB Amblycipitidae
M4k Liobagrus marginatus +
*Wlk  Liobagrus marginatoides + +
#kFl  Sisoridae
RIELREK  Glyptothorax sinensis + + +
HE /K524 328 sponsored by China Society of Fisheries https://www .china-fishery.cn
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C R -
WFh st i A
species upstream midstream downstream

*FhNsE  Euchiloglanis davidi
HTFEF  Clariidae
WA Clarias gariepinus
#JEH Cyprinodontiformes
JEBAL  Poeciliidae
Bt Gambusia affinis
%% H Perciformes
E%Bl  Percichthyidae
% Siniperca chuatsi
BESK  Siniperca scherzeri
YWiEHEH  Odontobutidae
NI YEEE  Odontobutis obscurus
UFRfR  Gobiidae
FRRWIMRFE . Rhinogobius giurinus
W IRWIMRFE . Rhinogobius cliffordpopei
%} Channidae
5%  Channa argus
Rl Percidae
Wl Sander lucioperca
4#EH Synbranchiformes
4438} Synbranchidae
% Monopterus albus

e AR E P I K KL B A A, Sk m

Notes: +. captured fish; %. fish endemic to the Upper Yangtze River; * . exotic fish

HYCHESEH, H 178, 5EAPFEN 13.6%:;
PRI H, H 78, HEPFET 5.6%. M
BRI ZIKE R, TRoK I 4 25 40 2 DL SR 4
Wiz, A 768, a2 S5 60.8%:;
o R, 10 R0, 5 @Y S0 8%,
EFASkmIE, HdoMETHIEH, 544 Fh
el S IASIE SIASINE SIASEI I

AR K] 2 = B R e I SR (g G ) 22 A
fb#% Jmy, BRI LU (49 Fh) 21 iiE (68 F) AR iF
(101 F) 2 W FH A G (R 2), TibER . ~F
I R rp A () 2 0 AR O R ) IR,
BITE 28 4. 20 4NF1 20 NRE SRR, Aok
W a e . FEREAL, BB BRI LR,
J& A LA 5 EE S 1 VDT v 4 Sk g RN 2 G A
k& T A

2.2 B EHEMERRE S IRY Y

IR YR B Z R BI(E N 0.719, 4%
LCBDs 175 5316 [~ 0.019~0.036 (/%] 2-a), ‘B &
Ko 2200, PRV Beny S1 M S2 MRS, AAEIT 1Y
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S22 5 L R T Y S27 FE A5 1 LCBDs {8 #4135
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X 4 ASFE ) LCBDt 2% = T H A AR A (68 3).
LCEH 1978 575 [l o}y 0.010~0.058, {E f = i 4 4>
FLOT A AT S22 BE A L R ESIAT Y S29 FE AT,
DU K KRN Y S33 il S34 FE A5 (36 3) (K 2-d),
1251 LCBDs 5SYf & EZRE B ER U
BRIy AA% Ja) (P<0.05), B Rf #0235 B A9,
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Tab.3 Sampling sites having significant site uniqueness values
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Fig. 4 Variation component of site uniqueness indices in
the Chishui River

Bar height corresponds to mean value of variation component of each

metric, whereas error bar represents 95% confidence intervals
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ric, whereas error bar represents 95% confidence intervals
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Site uniqueness contributions to fish p diversity in
the Chishui River basin, Southwestern China
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Abstract: Understanding the patterns and ecological determinants of B diversity is critical for community ecology
and conservation biology. However, only few studies have investigated fish f diversity in large rivers, and even
fewer have included multiple facets of biotic and abiotic diversity indices simultaneously. Based on sampling data
from the Chishui River basin in 2019 and 2020, we calculated fish species, functional, taxonomic, and environ-
mental § diversity, as well as the relative contribution of individual sampling site to each facet of B diversity (also
known as site uniqueness). Further, we assessed the degree of complementarity and redundancy between the calcu-
lated indices of site uniqueness. By doing these, we tried to provide a scientific basis for the conservation and man-
agement of fish resources in the Chishui River basin, which is a pioneer area for the protection of the upper
Yangtze River. The results showed that a total of 125 fish (sub) species belonging to 7 orders, 20 families and 80
genera were collected from the Chishui River basin, including 112 native fish (sub) species and 13 exotic (sub)
species. Species B diversity of fish assemblages were 0.719, and species uniqueness of sampling sites S1, S2, S22
and S27 was significantly different from other sites. Functional B diversity of fish assemblages were 0.009, with
sampling sites S10, S20, S21, S28 and S36 having significantly different functional uniqueness values compared
with other sites. Taxonomic B diversity of fish assemblages were 0.004, with sample sites S20, S21, S28 and S32
having significantly higher taxonomic uniqueness in comparison with other sites. Environmental uniqueness of
sampling sites ranged from 0.010 to 0.058, and the four highest sites were S22, S29, S33 and S34. Fish species
uniqueness of sampling sites showed a significant U-shaped relationship with fish richness, that is, species unique-
ness of sampling sites firstly decreased and then increased with fish richness. There was a high degree of comple-
mentarity between different facets of diversity indices, and functional and taxonomic uniqueness of sampling sites
explained more diversity variation than species uniqueness of sampling sites. This study suggests that fish diversity
assessments need to integrate different facets of biotic and abiotic diversity indices, as they can be useful in reveal-
ing spatial and temporal variation of freshwater fish community structure and the underlying mechanisms.
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