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Biodiversity and distribution patterns of Triplophysa species in the
northeastern margin of the Tibetan Plateau
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Abstract: The northeastern region of the Tibetan Plateau is a region with high genetic diversity for endemic
species. To comprehensively document the patterns of diversity and the distribution of Triplophysa species in
this area, we probed the allocation of Triplophysa species using field surveys from 2012 to 2015. We found
that areal shrinkage and fragmentation had occurred in some species. Species richness in this area was une-
ven. But the middle to upper reaches of the Heihe River, Datong River and Taohe River were uncommon ar-
eas with high species-richness and high biodiversity. Along altitudinal gradients, species richness presented a
unimodal pattern and peaked at mid-elevations (2,200-2,400 m), which was the transition area between two
community zones with high species richness. The unimodal pattern fit Lomolino’s prediction regarding spe-
cies density and altitude. Biodiversity indices displayed uniform patterns with species richness and elevation.
Consistent with most studies, the unimodal shape may be the universal pattern of biodiversity distribution
along elevational gradients in the Tibetan Plateau and its adjacent highlands. The intermediate elevational re-
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gions should be conservation priorities.

Key words: Tibetan Plateau; Triplophysa; biodiversity; distribution pattern; elevational gradient; conserva-
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Fig. 1 Drainage systems of investigation area. Gray lines in right part: 1, Damaying River; 2, Ganzi River; 3, Taohe River; 4, Daxia
River; 5, Zhuanglang River; 6, Datong River; 7, Huangshui River; 8, Guide; 9, Maqu; 10, Bailong River; 11, Upper reaches of Jialing

River.
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#1 FEREERFIETOSHXSEHEALNSHMECERE + fREE)
Table 1  Fish diversity of Triplophysa species in northeastern margin of Tibetan Plateau (mean + SD)
K% KAHTT iFhEE Shannon-Wiener#§ % Pieloufg % Simpson?d %
Basin Basin unit Species richness Shannon-Wiener index Pielou index Simpson index
i) BT Shule River 4 0.690 +0.114 0.727+£0.074  0.553 +0.047
Hexi rivers sy} /& /K & Tributaries of Shule River 2 0.560+ 0.217 0.810+£0.312  0.556+0.250
M T4 Heihe River 6 1.136 £0.213 0.842+£0.078  0.350 +0.064
Y] P B K R— K BN Damaying-tributary of 4 1.100 0.790 0.346
Heihe River
B8 K A—HAth Other tributaries of Heihe 2 0.320 +0.157 0.463+0.229 0.806+0.117
River
FAEWFAR Shiyang River 4 1.035 +0.093 0.893 +£0.121  0.364 +0.035
1 2EiT B @K 4K Tributaries of Shiyang River 2 0.640 + 0.044 0.923+0.064  0.545+0.040
/It Subtotal 7
I H-F Ganzi River 2 0.620 + 0.028 0.890+£0.042  0.539+0.054
Lake ) iT3# Tributaries of Qinghai Lake 2 0.673 £ 0.029 0.973+0.046 0.418+0.075
Qinghai R
/It Subtotal 4
O L3 W Taohe River 8 1.198 +0.246 0.848£0.122  0.337+0.072
Uppﬁr KHE A Daxia River 4 0.573 +£0.107 0.633+0.261  0.589 +0.229
reacnes
of Yellow FEVRI] Zhuanglang River 4 0.570 0.410 0.723
River K@ Datong River 6 1.390+0.014 0.820+0.057 0.293+0.019
27K Huangshui River 7 1.060 + 0.159 0.753+0.130  0.368+0.103
FHEE I M B Guide-Maqu section 4 0.777 +£0.168 0.950+£0.053  0.417 +0.086
F i B Maqu section 6 0.645 +0.134 0.515+£0.021  0.674+0.049
i E 3% B Maqu-Maduo section 3 0.530 +0.382 0.545+0.247 0.667 +0.269
/Mt Subtotal 12
M=) VBV _L%F Upper reaches of Weihe River 4 1.010+0.113 0.790 = 0.098  0.419 +0.045
Weihe
River
SRR F %YL Bailong River 4 0.845 +0.247 0.950 £0.028  0.446+0.104
Jialing T F3i# Upper reaches of Jialing River 0.990 0.900 0392

River .
/It Subtotal

%, A8, FHURCONIEKI 7R K i 5 2] 15
BSOS R M . TEI7K R A5 4R = it . 5%
B VLK Z 5 A 19 M J R b A0 B 1 5 6
(Triplophysa stoliczkae) Tt KK ZHA A0, HR
Wi R D BOK R A A« F K R IBIIAEAE I T,
VIR 2 1 X3 PR A 4RI K R A
2.2 KRB ITIEAIFPLE AL AR A

K Z R TC B 0 b A AR AR SR 2K 40 i 45 R
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T PSR SR AE kD S ST DL B BRI DL 22
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TKAA T ) b 2H RSB A B o

2.3 SRS AL

BANHAE DX, B R R, ki
{1 v SR bk e £ SR M = R de v VAT G DX R A )
MR B EARER). TH, XIEADF A R
AL G, P X TGN
2.4 PSR

%} %7K £ ) Shannon-Wienerf§ 1 . Pieloudi Z
Simpsonig #/ Hr 45 R (K1) B w: K 1)
Shannon-Wienerf§ 0 51(1.390 £+ 0.014), H K Bk
J(1.198 = 0.246)« IA(1.136 = 0.213); I 5 22
TR IKAR(0.320 + 0.157). T IR Pielou
FaBE =1(0.973 + 0.046), FIRTH(K(0.410); Kl
Y(0.820 = 0.057). PEITT(0.848 = 0.122). HAJ](0.842
+ 0.078)5 1Ry o ST B I 7K A4 Simpson i 2
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Fig.2 UPGMA cluster of basin units in study area based on component of Triplophysa species. YH1 and YH2 are the sections

above and below of Guide in upper reaches of Yellow River.
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Fig. 3 The species richness pattern of Triplophysa species in
northeastern margin of Tibetan Plateau, serial number in ac-
cordance with Fig. 1.
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Fig. 4 Elevational distribution pattern of species richness of Triplophysa in northeastern margin of Tibetan Plateau
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Species list and distribution of Triplophysa in northeastern margin of Tibetan Plateau
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Appendix 1 Species list and distribution of Triplophysa in northeastern margin of Tibetan Plateau

T3l T T ) HaL]

Upper reaches of Yellow River Weihe Lake Qinghai Hexi rivers

L EES L

Species Jialing River ]
YH1 YH2 River SY HH

SL

U B R 66 Triplophysa minxianensis + +

FUH: = 5L Triplophysa robusta + + -

235 B = JEURC Triplophysa hutjertjuensis .

ik HL = JEURC Triplophysa dalaica + + +

AR R Triplophysa orientalis - + + } -
AR R Triplophysa obscura - - -

TiifiE = U Triplophysa scleroptera + +

FUREEE = U Triplophysa pseudoscleroptera - + + ¥
B = 5B Triplophysa wuweiensis +

K5 =566 Triplophysa tenuis +
75U Triplophysa pappenheimi + +

Tltg e 5 A# - Triplophysa siluroides + +

SR = R 6B Triplophysa hsutschouensis + i
%R = R 6F Triplophysa brevicauda - - R
P 5 Triplophysa bleekeri +

Z 5 R Triplophysa polyfasciata +

K= R R Triplophysa leptosoma - + - + + +
I ¥ = J5UBC Triplophysa longianguis .

Wi v R BB Triplophysa stoliczkae + + + i + +
[ ki R 66 Triplophysa alticeps + +

T PEIH R JE 58] Triplophysa yarkandensis macroptera +
A e Fh 1 Triplophysa sp.1 +

F e Fh 2 Triplophysa sp.2 +

+, HIRE -, AR EBE IR, YHL, #0240 £ $715 Bt Lanzhou-Guide section of Yellow River; YH2, #in[#14# l I Bt Upper reaches of Yellow River from Guide; SY, 472 Shiyang River;
HH, i Heihe River; SL, Hi#ii Shule River.





