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Abstract: Between June and September in 2012, we investigated fish resources from the Yellow River, Jial-
ing rivers and Hexi inland rivers in Gansu Province, China. Three thousand specimens were collected, be-
longing to 64 species, 38 genera, 10 families and 5 orders. Cyprinidae was the predominant species, ac-
counting for 45% of the total species. Diversity analysis showed that fish diversity in the Jialing River basin
was the highest (H = 2.15-3.27), followed by the inland rivers (H = 2.01-2.83). Two tributaries of the Yellow
River, the Xiahe River and the Zhuanglang River had relatively lower diversity levels with the H values of
1.38 and 1.09, respectively. The Pielou index of Shule River was the highest with a value of 1.10, while that
of the Heihe River was the lowest with a value of 0.68. The Simpson index of the Zhuanglang River was
0.34, the highest of the investigated rivers, while the trunk streams of Jialing River was the lowest. A total of
662 specimens of 49 species were randomly selected for DNA barcoding analysis using a partial sequence of
the COI gene. The results indicated that most species formed monophyletic groups in the neighbor-joining
tree. The average K2P genetic divergence was 0.88% within species and 9.99% among species. A significant
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barcode gap was found between intraspecific genetic distance and interspecific genetic distance. A nucleotide
diagnostic method was needed for further identification because the K2P genetic distance of three species
pairs (between Triplophysa stoliczkae and T. dalaica, T. robusta and T. siluroides, Schizopygopsis kialingen-
sis and S. pylzovi) was less than 2%. Cryptic species may exist within Triplophysa stoliczkae and Phoxinus
lagowskii. Triplophysa robusta and T. siluroides cannot be distinguished through COI gene sequences. The
results showed that molecular methods, morphological characteristic and geographical distribution of species
should be combined in order to comprehensively and accurately identify closely related species and geo-

graphic populations.
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Fig. 1 Fish sampling sites in Gansu Province
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Table 1 Fish diversity in Gansu Province
PRI LB Shannon-Wiener§ %1 B 51 EEHRH HEFAFE 4R HL
Sites No. of species ~ Shannon-Wiener index (H) Pielou index (J') Simpson index (4)
B i Br Maqu section 11 2.32 0.97 0.10
Yellow River 2 yyen 1 anzhou section 14 237 0.90 0.11
B Xiahe River 5 1.38 0.99 0.25
JEIRIT Zhuanglang River 4 1.09 0.99 0.34
Wi i Upper reaches of Taohe River 7 1.78 0.92 0.20
Yk Hi% Middle reaches of Taohe River 7 1.77 0.91 0.20
PEW R Lower reaches of Taohe River 9 2.08 0.94 0.14
BV _L%F Upper reaches of Weihe River 8 2.03 0.98 0.14
$&1 Xihe River 9 1.98 0.90 0.16
#i7 Hulu River 8 1.91 0.92 0.17
I B Pingliang section of Jinghe River 14 2.47 0.93 0.09
JEZA Pu River and Ru River 8 1.93 0.93 0.15
L34 Malian River 14 2.40 0.91 0.11
BRI H BT Bailong River 12 2.17 0.87 0.14
Jialing River - pgyv )k Xihan River 12 230 0.92 0.12
FK T Yongning River 15 2.53 0.93 0.09
M Yanzi River 27 3.14 0.95 0.05
F-ZX Dujia River 9 2.15 0.98 0.12
FHPM 4B Liangdang section 32 3.27 0.94 0.04
T PE P BEF A72E3 Shiyang River 12 2.19 0.88 0.14
Sj:lfsinland 3 Heihe River 19 2.01 0.68 0.05
B Shule River 13 2.83 1.10 0.19

9.38%. TERIE KM, S H R R R %,
230 Fh, o5 SFRELT 46.88%, HUCHIREIFIZ, 22
R FRE 34.38%. fEJESr KB uH, A
RGBTSR R, 16 B, 5 SRR 25%. 4
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18 33.33%, HA g CHRN & SRy
P A A ) A rIAC T B #(Coreius  septentrion-
alis)~ "HAEZE A (Schizothorax sinensis) T HEZ
1 (Leuciscus chuanchicus)~ 7r R 8 (Spualiobarbus
curriculus) KNSV (Rhinogobio nasutus)~ & EW)
fif] (Rhinogobio cylindricus) F1 ¥ #& i fiv. (Gobiobotia
homalopteroidea)& 7 Tt Z1E A YL H AR KR
B HAE B SRR 2 B Sk 6 (Silurus
soldatovi)F1 1 Fhible @ £ 2 Fl
2.2 P rEEER

HN 2 %7K B 28 2 R 5 AT R AR S B

W(GR), FFRILIK Z %5 Bt Shannon-Wienerfg H 4%
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2.01-2.83), FEBTTIZK R KAE miH, LRI P38 B
(H = 247 DFER (H = 2.40) [ 2 R S,
S JA] A1 HE YR ) Shannon-Wienerf & BU& T A 2 5
AR E, 23908 1.38F01.09. B hin] i35 FE TR 3L
B, 91,10, T [E] TP P R 7K SR IR ST )
S FEFREUR I A T s B A (0.68) o FEVRIAT (11
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Fig. 2 A neighbor-joining phylogenetic tree based on mitochondrial COI sequences
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Table 2 Summary of K2P genetic divergence within different taxonomic levels

SFHME Average (%)

f/ME Minimum (%) K Maximum (%) — FRifEIR SE

A Species 0.88
[A]J&F17 Among species within genus 9.99
[F%H&EA] Among genera within family 17.95

[d H#HA] Among families within order 24.13

0.00 11.46 0.07
0.00 15.15 0.29
2.81 24.95 0.29
20.33 27.52 0.53
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Fig. 3 Interspecific and intraspecific genetic distance fre-
quency distribution
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Appendix 1  Fish species composition in Gansu Province

H Order Bl Family J& Genus Fi Species
fi:f% H Salmoniformes fi:F} Salmonidae M WitE)E Brachymystax ZRIG Bt Brachymystax lenok tsinlingensis
/38 Hypomesus Wy A 1f Hypomesus olidus
i} H Siluriformes fili &} Siluridae fifiJ& Silurus fifi £ Silurus asotus
PR3kEE Silurus soldatovi
ik} Sisoridae k)= Pareuchiloglanis A8k Pareuchiloglanis anteanalis
4URBk)E Glyptothorax TR Glyptothorax sinense
2Rl Bagridae 6% JE Pseudobagrus V)R Pseudobagrus truncatus
fils J& Mystus KAEESE Mystus macropterus
i H Perciformes fil et fl Gobiidae Wi pE 0 & Rhinogobius  #EWfl & 1 Rhinogobius brunneus

JEESERL Hypseleotris B M1 g Hypseleotris
A1t H Symbranchiformes Afiifafl Synbranchidae #fi)E Monopterus
i JZ H Cypriniformes i £}l Cyprinidae fe5fi% )& Rhodeus
Fefefa)E Abbottina
HiZ0if J®  Gnathopogon

1Afi & Huigobio
fif)J# Gobio

I fifJ® Saurogobio
LU J, Pseudogobio
J & )& Platysmacheilus
FJlifa)# Pseudorasbora

% Hemibarbus

1 &B)=E Belligobio
44 J& Opsariichthys
fiflJ® Zacco

## )% Phoxinus

9 H 4% Onychostoma
fifl J& Carassius
WS )8 Gymnodiptychus

#R%JE Gymnocypris

HRZ LA )m Schizopygopsis
4 Jm Schizothorax

Ji WA 14 111 ) Platypharodon
“FEEH R Balitoridae Jo 8 Metahomaloptera
7} Cobitidae Vet E Misgurnus
AIJEHE Paramisgurnus
i E Paracobitis
1ei# )= Cobitis

SIS )E Hedinichthys

¥t Hypseleotris swinhonis

#ifi Monopterus albus

A EE Rhodeus ocellatus

¥efE At Abbottina rivularis

JEFE N Gnathopogon herzensteini
AN Gnathopogon imberbis
#5510 Huigobio chinssuensis
#IAf Gobio huanghensis

U4 fif] Gobio coriparoides

I fif] Saurogobio dabryi

LI Pseudogobio vaillanti

BRIE B Platysmacheilus nudiventris
FHifi Pseudorasbora parva

E#E Hemibarbus labeo
148 Hemibarbus maculatus

1#8¥ Belligobio nummifer
;14 Opsariichthys bidens

witigfii Zacco platypus

$7 G E# Phoxinus lagowskii

433k 8% Phoxinus oxycephalus

Z W FF {1 Onychostoma macrolepis

fififfi Carassius auratus

TH 4R S 1 Gymnodiptychus pachycheilus weiheensis
JEJE# 1 Gymnodiptychus pachycheilus
FEPEAAE Gymnocypris eckloni

TR L Gymnocypris przewalskii

FSEHEE Gymnocypris chilianensis
FEE#RAL Lt Schizopygopsis kialingensis

FE R i Schizopygopsis pylzovi
#1444 Schizothorax (Racoma) davidi

F O%44E4n Schizothorax (schizothorax.) prenanti
Wi WA 546 Platypharodon extremus

I3 J5~F-68 Metahomaloptera omeiensis

Yt Misgurnus anguillicaudatus

KiggrJe st Paramisgurnus dabryanus

4T R Paracobitis variegatus

JbJ5 78 Cobitis granoci

FRAESEH Cobitis sinensis

KEg LRk Hedinichthys yarkandensis macroptera
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H Order Bl Family J& Genus F Species
R E Triplophysa i R R Triplophysa brevviuda

W45 w5 J5 6k Triplophysa hsutschouensi
UREL = R 6B Triplophysa minxianensis
JEW & 5L Triplophysa sellaefer
il =i 588 Triplophysa robusta
ALl = SR Triplophysa siluroides

4 [ 5 Triplophysa angeli
B S Triplophysa wuweiensis
/NIRTEJEURC Triplophysa microps
AT R Triplophysa obscura

i 2 = J5 66 Triplophysa stenura

K- 5 = 566 Triplophysa tenuis

fifi i) 755 568 Triplophysa scleroptera
2577 = 5L Triplophysa orientalis

T G 5 Triplophysa stoliczkae

X B LB Triplophysa dalaica




