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Fig. 1 The sampling area of fish resources investigation in the Motuo reach of the Yarlung Zangbo Grand Canyon
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Tab. 1 List of fish species in the catches in the Motuo Reach of the Yarlung Zangbo Grand Canyon in 2017
32 . )
g B ” it L= Sl
order family genus species mamn tributary Buqun
stream Lake
+ 2462 native fish
#E H g} £33 Ridle *PE NG Schizothorax curvilabiatus 4 4
Cypriformes Cyprinidae Schizothorax (Wu & Tsao, 1992)
"EBWR LGt Schizothorax molesworthi N N
(Chaudhuri, 1913)
* MM Schizothorax integrilabiatus +
(Wu et al, 1991)
NG0B E AR Schizothorax sp. +
s+ S I8 D 405 4 G j
VIR E Barbodes B UZREE Barbodes hexagonolepis 4
(McClelland, 1839)
e85 % Sinilabeo *BiAERE Sinilabeo dero (Hamilton, 1822) +
BLfJE Garra "t R R AR Garra sp. + +
"V Sk L Garra kempi Hora +
e NS = & .
@ﬂ(ﬂj ' SBE Nemacheilus EAF R Nemacheilus subfuscus 4
Cobitidae (McClelland, 1839)
R R )8 BEEEMWY) M1 Psilorhynchus homaloptera N .
Psilorhynchidae Psilorhynchus Hora & Mukerji, 1935
e H fk Bl T Bk EPERR Bk Pseudecheneis sulcatus 4 .
Siluriformes Sisoridae Pseudecheneis (McClelland, 1842)
-k gk Parachiloglanis hodgarti N
Parachiloglanis (Hora, 1923)
Bk)m "Fikfk Pareuchiloglanis kamengensis N
Pareuchiloglanis (Jayaram, 1966)
g k) FERABE Glyptothorax annandalei .
Glyptothorax Hora, 1923
"l ~
W88 Evostoma il Exostoma labiatum 4
(McClelland, 1842)
@ 52 A4 Ff Exostoma sp. +
fhk 12
exotic fish
T e
,ﬂﬁ/.lEl ’Eﬂ‘ . #1JE Cyprinus ## Cyprinus carpio Linnaeus, 1758 +
Cypriformes Cyprinidae
Ffa)E # ¥4 Pseudorasbora parva N
Pseudorasbora (Temminck & Schlegel, 1846)

TE: +3RR A M1 ¥R KB #aoR /DAL .

Note: + indicates distribution; * indicates large fish; # indicates small fish.

(S. curvilabiatus), H:rh S8 PUZIEE(B. hexagonolepis)
AR R ] 59.5 cm, 21K 71 cm, /KT 5.5 kg, 10
R 2 B2 (S, integrilabiatus) H KBS
22 MMBTMREEFAMN

2017 BT, HEG ML RS A BB T
TR SO AN 2 B AE 25 (R 25 57 o SRV
HORAES| + 32 15 Fp, HApEHEF 4 5, U
ZANEA(S. curvilabiatus) RLAFHLFFR, SR 5 HIR

N OBE RS Bk (P sulcatus) | i PO 2t e (B,
hexagonolepis) Fl 55 3k 1 J& 15 & F (Garra sp.), i
2017 AFFHFF 02 BN 26.57%; FEFh S F,
P KLY 33.33%, ARBUILECT MRS 13 2%
8 Flr, PLFAFP 4 FloRn 4 J sk 4 DL 34 Fh 4L AR IR]; o0
HRR 2 Fh, N R IR (S. dero) FIZLNE )& FF E 44
i (Schizothorax sp.). XM KER| + FH A2 12 Fh,
TN 5 Fh, 5T WAL AF A A ERBR 2 5+,
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S RIS 2L 0E £1.(S. curvilabiatus) . S 2406 4 HS, BEEM S M5 TROEEMELESARN,

(S. molesworthi), Vi sk H(G. kempi), FHEHE 35k B8 Sk A0 @ 1 R 4 P (Garra sp.) . B RS k(P
Wi (P. homaloptera) FUigfE(E. labiatum), H:H{Y sulcatus) . {REFZIN. subfuscus) . FIEH(P. hodgarti)
INEHNE (S, curvilabiatus)5 T IR B FIIAFAE A i 52 44 Ff (Exostoma sp.)(# 2).

R2 01T FEFHERMMIRNRSEER IRELXFEEEMENTEEL
Tab. 2 Spacial variation of important species of fish community in the Motuo reach of the
Yarlung Zangbo Grand Canyon in spring of 2017

N% W% F% HH X TR L IRI
e ey e e
FiJ% species d T g T o P wm o % wm
basin m tributary  basin man tributary  basin mamn tributary  basin matn tributary
stre stream stream stream
=2 Al
F]’}LU}S?&H’E@ oo 45.31 55.07 2828 6448 64.78 56.32 100 100 100 10979 11985 8460
Schizothorax curvilabiatus
FB I P 2
A8 bt P . 4.52 7.11 - 2592  26.85 - 50 100 - 1522 3397 -
Barbodes hexagonolepis
e Py
B A0 57 44 R 8.63 12.78 1.38 4.3 4.18 7.43 100 100 100 1293 1696 881
Garra sp.
B 78 4
BCHEA Bt . 15.41 22.00 3.91 1.38 1.25 5.12 100 100 100 1679 2325 903
Pseudecheneis sulcatus
gl
BB e LI . 6.78 0.79 17.24 0.85 0.20  19.19 100 100 100 763 99 3643
Schizothorax molesworthi
S i %
q:f'ﬂ%%ﬁ 4.52 0.13 12.18 0.10 0.002 2.98 100 100 100 462 13 1517
Psilorhynchus homaloptera
P B3kt Garra kempi  6.11 - 16.78 0.17 - 5.00 50 - 100 314 - 2178
B Exostoma labiatum 4.19 - 11.49 0.07 - 1.98 50 - 100 213 - 1347
B AE% Sinilabeo dero 1.09 1.71 - 1.83 1.90 - 50 100 - 146 361 -
&ﬁ’%@ﬁ_ X 1.42 - 391 0.03 - 0.87 50 - 100 73 - 477
Nemacheilus subfuscus
q:}g‘@k_ . . 1.01 - 2.76 0.02 - 0.44 50 - 100 52 - 320
Parachiloglanis hodgarti
EA)
AR E A 0.25 0.40 - 0.81 0.84 - 50 100 - 53 124 -
Schizothorax sp.
=S S =
B Jm o 4 i 0.5 - 1.38 0.01 - 0.27 50 - 100 26 - 165
Exostoma sp.
ITES
Pareuchi[gg[anis 0.17 — 0.46 0.002 — 0.06 50 — 100 9 - 52
kamengensis
L 4 y
BRI S M 0.08 - 0.23 0.01 - 0.34 50 - - 5 - 57

Glyptothorax annandalei
TE: WA T WA S T DA e A T A SR BV BE T 00, SRR P S8 | VY LT 3 45 TR 44 S0 N% e —Fh i R 4
RS R L] W% i —Fh 6 Y T dk oty S A LG5 % R — S B 3l A o SR Al 5 S Y L ) RO R
LZ% it
Note: The basin consists of main streams and tributaries; main stream indicates the Motuo Reach of the Yarlung Zangbo Grand Canyon;
tributaries indicate Ximo River, Xigong River and three no name river; N% is the proportion of the number of a particular species to the total

catch; W% is the proportion of the weight of a particular species to the total catch; F% is the proportion of the number of stations occurring in
a particular category to the total number of stations surveyed; —means no species have been found.

2.3 YHEHEERNZEEL LB A B ZREERE R . B B AR R &)
2017 AFFF, HEGRATTIRBRASSBHTE T MBI R T IR A 2 B8 SBIITE
WM SO A R Y P SRR e S B 22 5, S8l SRR SRS B (H ) B ARIE D 0.95~1.77,
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F & ERRB(D)VEEE N 0.58~1.13, 2T ig: b
AL RN 0.37~0.77 (K 2). 161 &4 main stream
o [ 14L o7 i tributaries
24 BEREXMHFERE 212t
S0l

T 7 o P 2 2 0 Lo
Wl 166 3 BRI AL, 2017 B RRERE Tool

IH -

S 2 B AM D S, S, p—, 0.4
A TR U 23 55 I3 VB~ 3 R S b AR X A 4 28 02b
R A i 48 B e Y 22 SIS 241 £ 0 g#ﬁ%;& _:F‘E'Ej:gﬁ :IQ’:JE?E‘%[
75T ﬂ% kL Hﬁ\é U 45 il 1 2 S 1 /T#)/—'ﬁ 4, diversity index M;Egggeii gle()i(ex Piclou index

4 KA S 3% E FER AL e =AU 1 o i
FHO R DRI, DU THL 2 {12 20017 45 A A BT KR BB
SR 1T 25 G VO 0 i A X A ) i AR HO K T aR Sk R B i K W Rl 22 BEVE 1 2 [ 25 Ak,
REELAF, 7 2B 2R 1 A R TR Fig. 2 Spatial variation of biodiversity indices of fish
species in the Motuo reach of the Yarlung Zangbo

(% 3)o Grand Canyon in spring of 2017

R3 HERAIARSERREEXHFEHENREERHN=TEENL
Tab.3 Spacial variation in mean index of relative abundance (IRI) of fishery species in Motuo
reach of the Yarlung Zangbo Grand Canyon

AHXS A= 1) % 5 40U/ (Fé /h) AHX A= ) 5 5 50/ (g/h)
the biological density index/(Tail/h) the Biomass index/(g/h)
Fi2K species FHOLE) PRI ORCEE)  TReRH) PR <Reh)
main stream main stream tributary main stream main stream tributary
(electrofishing) (gill net)  (electrofishing) (electrofishing) (gill net) (electrofishing)
=
%EZ\%WE@ o 29.9 3.9 15.4 9844.7 446 486.4
Schizothorax curvilabiatus
SB 15 PO 45
PRIt e is . . 3123 . .
Barbodes hexagonolepis
B MIRTFEM Garra sp. 4.5 2.9 0.8 373.6 238.7 64.1
WHE Rk Pseudecheneis sulcatus - 11.1 2.1 - 160.3 44.2
Bt Sinilabeo dero 1.1 - - 304.6 - -
e
j‘m,h?@ﬁ . 0.2 0.2 9.4 15.9 12.7 165.7
Schizothorax molesworthi
IR o7
$§Eﬁu@@ - 0.07 6.6 - 0.2 25.8
Psilorhynchus homaloptera
Fﬂﬁ%@lﬁ ) ' . _ _ 03 _ — 0.5
Pareuchiloglanis kamengensis
B Exostoma labiatum - - 6.3 - - 17.1
SEJgk Parachiloglanis hodgarti - - 1.5 - - 3.8
HEEEMK Nemacheilus subfuscus - - 2.1 - - 75
Vi Sk Garra kempi - - 9.1 - - 432
HE R 15 %€ 24 Fh - Exostoma sp. - - 0.8 - - 2.3
ZUNE 10 )& 15 58 44 B Schizothorax sp. 0.3 - - 78.1 - -
L 4 4 i
RIS | . . o . . 2o
Glyptothorax annandalei
&It total 40.5 18.17 54.4 14929.2 857.9 863.5

T R A

Note: — denotes no data.
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5 AT VLT e S R B T R 2 e £ S A1
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APERT R ERPA D ARERP B ok E P
D] 25 305 L A A 2 5 M Y S P f0 2R R TR A . B
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22 5t 5 H E B AR % I AP Yan 2508
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Structural and diversity characteristics of fish communities in the
Motuo reach of the Yarlung Zangbo Grand Canyon

LI Lei', MA Bo"?, JIN Xing', JIN Hongyu', WU Song', CHEN Zhongxiang', CHENG Lei', WANG Nianmin',
HAO Qirui'

1. Heilongjiang Fisheries Research Institute, Chinese Academy of Fishery Sciences; Scientific Observing and Experimental
Station of Fishes Resources and Environment in the Heilongjiang River Basin, Ministry of Agriculture and Rural
Affairs, Harbin 150070, China;

2. Yingkou Enhancement and Experiment Station, Chinese Academy of Fishery Sciences, Yingkou 115004, China

Abstract: It is vital to study the spatial distribution characteristics and formation mechanism of biodiversity to
enable its conservation. However, how spatial changes affect fish community structure is controversial. The
Yarlung Zangbo River is the highest river in the world and nurtures the most distinctive plateau ecosystem and fish
resources worldwide. The Yarlung Zangbo River Grand Canyon is located in the lower reaches of the Yarlung
Zangbo River and is the deepest canyon in the world. Due to the complex topography and inconvenient
transportation in the Yarlung Zangbo Grand Canyon, research on fish community structure and diversity is also
unknown in the Motuo reach. This investigation presents the first analysis of the spatial variation in structure and
diversity of fish communities in the Motuo reach of the Yarlung Zangbo Grand Canyon. Based on fishery resource
survey data in the Motuo reach and Buqun Lake in spring (April) of 2015, and spring (March to April) and autumn
(November) of 2017. Spatial variation in the structure and diversity of fish communities in the Motuo reach was
determined. The results indicated that 18 fish species were caught, which belonged to 2 orders, 4 families, and 13
genera. There were 2 non-native fish species, including Cyprinus carpio and Pseudorasbora parva. The
composition of species has changed compared with historical data. On one hand, there were some differences in
the results caused by different classification and identification methods. Historically, morphological identification
was primarily used, but molecular genetic methods were used in this study. On the other hand, the fishing methods
and intensity were different. Electric capture was used for the first time in this survey. We found three new fish
species by morphological and molecular genetics. These new species belonged to Schizothorax, Garra, and
Exostoma, and were tentatively named Schizothorax sp., Garra sp., and Exostoma sp., respectively. There was
significant spatial variation in species composition between the main stream and its tributaries; the main stream
was primarily composed of large- and medium-sized fish, whereas the tributaries consisted primarily of small fish.
The predominant species in the fish communities were also different between the main stream and its tributaries;
however, Schizothorax curvilabiatus was the dominant species in all water bodies. First, the main factors affecting
the composition of the river fish community were the spatial changes in the physical and chemical environment.
Second, the variability of environmental factors led to the spatial heterogeneity of fish community structure. Third,
the spatial differences in fish composition were also related to their living habits and ecological needs. S.
curvilabiatus had the highest relative biomass and abundance. The mean relative resource was 9844.7 g/h by
electric fishing, 446 g per gill net in the main stream, and 486.4 g/h by electric fishing in tributaries. The range of
Shannon-Wiener diversity index H' varied from 0.95 to 1.77, and the range of the Margalef species richness index
D' was from 0.58 to 1.13, with the Pielou evenness index J' being from 0.37 to 0.77. There was a difference
between the main stream and its tributaries according to each diversity index, and all diversity indexes in the main
stream were lower than the corresponding indexes in tributaries. The unsuitability of the abiotic environment and
the low availability of ecological niches and habitat may be the reasons for the low diversity in this reach and may
also have contributed to the difference in the degree to which natural disasters threaten tributaries and main
streams and the abundance of the organisms in the feed. This survey aims to provide background information to
reveal the evolution of fish resources in the lower reaches of the Yarlung Zangbo River under human disturbance
after hydropower development and provide a scientific basis for the protection of fish species diversity and fishery
resource management in the Yarlung Zangbo Grand Canyon National Nature Reserve.

Key words: the Yarlung Zangbo Grand Canyon; Motuo reach; the Buqun Lake; dominant species; fish community
structure; diversity; spatial distribution
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