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T, XRE IR HEETT T A, R4 3
B, BRSL 3 B, 3 R RAEEIE SRR
i £0 5 B AL 10 Fh, 6 At 2 f0 2 P AR I ALY
Shannon-Wiener ZFEPEFEEN T 0.29~1.54, 274k
VIR ECH 4~6 Fl, Berger-Parker fL#JEIEEN T
0.37~0.93, PLHARE Ry £k Ak R, P
HiEk iR m . B R . R K = R
BEIX, BRGS0, WPBERE, A1k
W SEIEI AN, RS X 53, A IRIKI
KA ER Y e KRR B, AN I A Ak
TR ST PN 3 £ 2 2 A i B BR A
DL 57 5 0] AE B A 4 25 A R 2 55 Oy IR A AR AE
225NN, AR AR . 2. L
PR SR YL S DL R WL AGE

Pl (Lake Chugutso)fsz T P55k H iG X 1 F
T B, RN 91°38'E~91°42'E, 28°36'N~
28°45'N, S pgdbli sE M, WIH AL 56.8 km?, i
IR 4611 m, pH 7.7, B 4L 523 mg/L, AIRK
WATCTY S T X R R L M R i T R, 4
BSR40 C, K EEARGE R T AN,
DAVE R AT At e R, A WAL = £ D1 b,
TCWK T, A B P I T b 1 3 a2k
5 Fr 5% 4 24 Pl $5 44 . (Schizopygopsis  young-
husbandi) . 47 5%#f %4 i, 1L 4 W2 F1(S. younghusbandi
shannaensis) Fll 4l & = J5 ik (Triplopbysa stenura) 3
RN S I BUD R INLE = ok (LS LN e Ha
WG AT R A, B AERE RS AL, B O N Y
16 FE 4%, FARBEIE 200 AU HIEHE, WM&
KA AU R HERE 2T 1 Sh AR, AP R
A I U X R R R, N TR O R IS Y A R
2%, WFFE T ek i S b T X6 25 A e 5 2 I
VAL SR I Rl F S AR 3

1 #Me57E%

1.1 BEHRE

30T 2018 4F 9 H (BkZ) .12 H (% Z%)F12019
3 HESE). 6 HERATIHEREME, A
JiE P R b S R . & BRI
TR o e 25 vk, PR K v, vKEARE, A
Tt Sk R R R, ME LB RS HE 2 0 R g vk

MK W, FLRE ] o0 Ty AT A — B R K
TR KSR A B Y N 0 SRR SR AR
FrBCERIT 30 RIS, RATRREHTTELS, AR g,
1.2 HUEFEBFHHNKEEMRET

A I RS A AE VR I X OB 22K B
S T B AL = N R T, SR A A v
MV IRRAR, R M, 1 f0 00 H RISl AR 2 K 78
SAESR, Mg Y T3 5 5 T S £ 00
. R E A E, HFAR RN A Y
FCE T 10 cmx10 om MBEESMR 9, 35 FARIE
KONGEEEM, 38 35 455 K N 25 W AR5 W53 RO T,
DMET M. HEPOLHL HG880323 8 #5 =ik 71
BEEAT A kA

R IE SRR AR R S AR B A0 0 4325, AR
)35 75 ML o Y 0.65% Ay Az BRER 7K T R UK, T Uk
TG 5B R AR LR AETE 70%IAE T, FHTIE
DL, & TFWARLEETOK Y, HT 4R &
DNA ¥
1.3 HUEFEERMMMELE

TH A0 5 A 05 H 0 i 28 5 7 (i R A8 Fn 4y
FTHYZFAGE A Ik . T2 E AR
Wi 2 % g0 5 W A I B R R K
FIESHRAE . I A Sanger 15, 2k AU o2&
KRS 128, R AR S X 91 7 NCBI £ s
JE AT HEXT
1.4 BiEgit. SHREGLE

it AR DB, BRI SRR AL
N 27 HE AT O A R A A B, TR R
RGP Hovr, SR s B Ol B R ar AR
MR LB i A/ MBI B KB TS L, L 3=N/N,
I FE BE=n /N, N Ay A R i) B 2SR
AK, N gt 2EREAS BB, g S Rh 2 A gt
LHr eV ZREME R 35 3 51l Shannon-Wiener
$8 KU M Berger-Parker #8800k i £, Shannon-
Wiener 64 SW=-" piln pi , pi Jy & i 25 4 s 1)
Bom 5 A 27 4 OB Y LU B, Berger-Parker 45
0 BP=ny/n, n JEITA A4 B REE 1Y SR,
Ninax 2B B o K — 227 28 iU . 1 WPS
A% 2019 PEATEURSE AT, B OLYMPUS
SZX16 R . 1445 A1 cellSens Entry IR 43 B A4
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2 HBREHSH

21 BELETE

WS, PR g Al 2 B, —Fp
246 £V B (Schizothoracinae) 24 I8 £ JiF (Schizothor ax)
i) 155 I AL (Gyminocypris waddellii), 55— Ff 2 fifk
Bl (Cobitidae) = i fifk J& (Tripl ophysa) i) 5 Fe g Ji ik
(Triplophysa stewartii), 5 ALk A, KEM
Gk,
22 BHETEEXENESTETHRNFRAER

Iefi) i AR 134 2, K BT AL 75 A 0
Hospp, Hor g 1R, AU 1R, 2 2
WSk 1 R 2R R B G 45 2% 1 (Parabre-
viscolex niepini)*!, sk i | A A W R R 2 Ak
B ARE s, sl R 279 B, BihiE
H R e BT An] 2 A2 i 1
221 BRMEEHHR  HAlATLm, RE T
#% H (Caryophyllidea) 3k %31 Z% H1 £} (Capingentidae)
L4 75 4% 1 J@ (Parabreviscolex) . 25 CREZEPIE 2004
X VU L R #1288 PN AT A I O A P R e ol
BEHR . 2015 4F, X S0 A VAR 2 VT B Y
$ir B S fo R P 52 R AL D 8 Pl & BTt
RRYELAT RIS . B BRI ] 25 2 1 A X 7
YRS AR oA . AR FE AL B A . IR AIE
ARG S gmigs OBk A B RRE Y 25 7, JRAE S
ST EYF TR, BRI E B R, AT
THANE S R a5H R .
222 ®RLHB RE T B 4 (Eoacantho-
cephala) #r il 3k H H (Neoacanthocephala) #r il V) £}
(Neoechinorhynchidae) #r #k W) H J& (Neoechino-
rhynchus), R ¥, (REGIE T, SME I,
w1 R T i, AR AT 3.20~10.69 mm, i HUK
TR, REENT WAEEDIE B, i 1 4, i
4~5A4~, W/, R RAERR . W4 2R E Rk
HEF, 6 31, B0 3 A4S, H 18 A4y AT e
K, B SATMRER, NTE 1TV IR
P, 2R, —RAEEZ 1A, H—RAER 2
A WIRRAE R K AR R K 22 57, Kiym]

R R AR, AN SR ME HUAR
A UL R B0, o0 BECHE A S A i i T DL e A
RIGAETI RS, MRy 2 SIS, L TRT
RS i T LB SEILR U7 R B, AR
45K, BRI RBORTR, AN SRR ES,
A WL T 2R T 7, JFE— AR RS R 2
WVRAE, PO R RS 98 Ak B Sg 5 al
RSN, S phER(E 1),

BT B R E
Al M1 W2, WIRR: 3. WIIRERE; 4. IRBERH
5. FEeh 6. FE; 7. A 8. B
B. MEHC: 1. W20 WIRR; 3. SEIL; 4. KRR
5. RTVRIRICEE; 6. WORGEE; 7. ZCHREE.
Fig. 1  Neoechinorhynchus sp.

A. female: 1. proboscis; 2. lemniscus; 3. giant nucleus of lemniscus;
4. somatic giant nucleus; 5. uterine bell; 6. uterine; 7. vagina; 8. eggs.

B. male: 1. proboscis; 2. lemniscus; 3. testes; 4. cement gland;
5. cement reservoir; 6. seminal vesicle; 7. copulatory bursa.

223 EEWH  SLET AR (Allocreadiidae),
S A% U@ (Allocreadiumy) ., HUARB RS, 613k R
Wi e, o, AP, E . WESWAER
RUfo MWL TR HT I, SR 5 o 4 o7 T 1 i
FJE v . Moy 32, T IS W BEALTF IR, WY 52U
] ) N S AR S S o SR AL 2 A, WIRDE, Bk —
B, JFERTHE, WRA TRRRESIELZ
[\, #EIE, LRis2/h, A —AK/NMEER
TAGRE, PIZERN T EIE SEW ST, IP
3, WA VR 458 T i V2 TP A0 — I JE e 2 fR R
Uit o HEMBEAL TR 0 o B CR BRAR RDE, 2 W
BORFR, BEARZE, BT IE WA ST Z ()
(K 2).
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Fig. 3 Two gastrointestinal nematodes of
S Cymnocypris waddellii in Lake Chugutso
14 0.5 mm A. Contracaecumsp.: 1. head; 2. end. B. Sreptocarasp.: 1. head; 2. end.

15
B2 SRR HEERER
1o D20 Mg 3. M 4. 8 5. MBS 6. il;
7. TE; 8. NG 9. DREEME; 10, OF; 11, BHZEEE;
12. ZH54%; 13, SBAL; 14, HEMESE; 15, HEfAL.

Fig. 2 Allocreadium sp.

1. mouth; 2. oral sucker; 3. pharynx; 4. esophagus; 5. ventral

sucker; 6. intestinal canal; 7. uterine; 8. ovary; 9. vitelline fol-

lieles; 10. eggs; 11. cirrus sac; 12. seminal receptacle; 13. testes;
14. excretory vesi; 15. excretory holes.

224 ZH ZIBAWE, TS AT I
BB AP, —M, AR, B
R, WEREIAL, ) —FRBIAEXT 40N — 28, 3k
WA —/hR, RILER, Bk, KRB R
ALK 3)o 45 R AE NCBI Bl 5 itk A 7 Lk
XF, BRI P AR R 5 TE R X 4 HL(Con-
tracaecum rudolphii)(Accession JN986596.1)Fll 5
B £k & (Sreptocara) >k i A B 2k HL (Accession
FJ426248.1)— 8k fe s, 41514 94.29%F1 94.28%.
PRI TR 32 P AP H 0 S AR 2 0 4% W 29 (Phasmidiia)
i H (Ascaridida) 5+ 22 Bl (Anisakidae) X} 5 %% £¢ 1t
J& (Contracaecum) K i Ff' (Accession MT335815~
MT335816) F1 & i 7 . 49 Jiie J& H (Spirurida) 4 &
(Acuariidae) #1726 HUE K E M (Accession MT350402 ~
MT350407).
23 EhHESREREEHEFEEHRHARET
B BB R

Py 1 v DR R A A 1 27 A 0% O [R] 225 1)
YL LR 1,
23.1 FHEBHRME FEMEFNURFARY
R, BRI TER R LR,

The arrows point to the heads and the excretory holes, respectively.

2.3.2 BEPE  LTE 4 DT EGRY T
o T AL =R AF ARG, DIk ER S, A& T
K, #F LT, EEEERM, ERH—ENE
ey EAW 2R HURUESK B R g R R
TE 10% AN IF30
233 RERESRE VbR e I AR 1k 1 A A
RGeS BE IR, KA 1~2 5%, (U B
W i AE AR ZE R O 5~6 4%,
234 TEHEE 4 NFEWHLULBREYFE
ot WL G R AR A 1 = AR AL
RIfk e m, HEmdk, 4. BWE L TEY.
24 BHHESEREEHNEFEEHRARDET
B B & 4FE

Pt e DR AR B 0 A 0 AN R 2R Y
BEVXARAE DL ZE 2. Shannon-Wiener ZHEEFEEAE
HRmm, N 1.27, EBEMKERE TR, 431
T+, M 0.85. ZEH[Y) Berger-Parker L3\ 544
T 0.38~0.76, TEH . 5 . Bk LU= BN LHF

3 itig

30 BB ITEALXEUNETEEHRMESS
A ] At b DX L 1) BB 1 S AL E AR AR
0% L, 2 A hn e g A AR G4 R (Khawia
sinendis) FIRTE 4171 24 B (Atractolytocetus sp.). kA
H (Bothriocephalidea) i3k il 2% H (Bothriocephal us
acheilognathi), & 7 H AN H AMFE K 4 (Asymph-
ylodors japonica), £&H4E 44k HUJE (Capillaria)
RIS, FEP R LRI R R, YA
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Tab. 1 Seasonal occurence of helminths in gastrointestine of Cymnocypris waddellii from Lake Chugutso

=il A LR b R 2 FEA BEU R PRSP REA LU R RRYR % IR KR
season parasitic worm sample size infected sample size prevalence intensity mean abundance
2%l Cestode - - - -
&S SLHH % AL Digenea 39 2 5.13 1-3 0.100.50
autumn 2 1 Nematode 15 38.46 1~2 0.49+0.68
Jik 3t Acanthocephalan 2 5.13 1 0.05+0.22
25 L Cestode - - - -
T S5 E . Digenea 3 1 3.23 1 0.03+0.18
winter £ 1l Nematode 5 16.13 1-2 0.19+0.48
Jfisk U Acanthocephalan 2 6.45 1 0.06+0.25
Z& L Cestode 2 6.25 1-2 0.09+0.39
H7 S5 W Digenea 5 2 6.25 5-6 0.34+1.36
spring 2k Ht Nematode 8 25.0 1-4 0.38+0.83
Jf3k U Acanthocephalan 3 9.38 1-3 0.19+0.64
Z& M Cestode 1 1.59 1 0.02+0.13
FES S5 W Digenea 6 1 1.59 1 0.02+0.13
summer £ 11 Nematode 8 12.70 1-2 0.14+0.40
Pk #L Acanthocephalan 2 3.17 1 0.03+0.18

x2 UoHeREREHLEFERRMSHERMB AR

Tab.2 Diversity and dominant group of Cymnocypris waddellii’s gastrointestinal helminths in Lake Chugutso

Zy A4 R R Shannon-Wiener $5 4§ Berger-Parker $8 41 P RE

season total number of species Shannon-Wiener index Berger-Parker index dominant group
2 autumn 3 0.70 0.76 2§ #t Nematode
47 winter 3 0.85 0.67 2k 11 Nematode
£ 7% spring 4 1.27 0.38 2§ 1L Nematode
¥ Z summer 4 0.94 0.69 £k 1 Nematode

F b HA — 5 R o T L A A A U
Z, B EE LRI BB R SE Bl ORI
2 HURE AR AR 2 X8 78 A [ 10 30 A7 2R A
PR B, X AT RS B 2R T BE S S DA
Ko VAR, bR AT AL 69 S A L ) A
AT XA 526 75 Fh, 2o S, IR AR
15 UV B0 S HE DA 75 8 T 1 5 ARG ETDE IR 2 170 7 7
Jr T LA, PR T S A AT A R 4
3 A4 1, SR v b R B R A IR SRR A
PES A 1 o T 80— BB A A U 2R 1 &,
HAT M RE X R H L 2 8, Al WL %
] A A BB AR B T BB AR
32 BHETZEXFUEFTERANMES
B =

TR MG RO T SRR ] R Y

0 TR L, A T A T L e R B ) v K
A FMIE KX 28 35 10 e v [ HC A X )
0 7R A8 I TH A 7 A 055 HU ) R RO 2 B
BRCHEAT A (R 3), FTLURE, ¥l ek
B Al T8 A AR 05 By P RSOR i o 2 R A
AR R SAR L, B v 2 R B . —
W, WEMEAELA TR ERH, il e
bt SR ARAT B 2 10 Ay A 1L, TH AR TE A A 0 U
ZREERE R e Y o VR
O A s, BRI A T A I LY
YIRS 2 U A e A
] Jm T A Er v 2, (E A S i i e M
0 20 A P A B S AR AR R B
A 22 5, X AT AR AR A AR K A A 2R R
Bi. PG R RO A K
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Tab.3 Comparison species number and diversity index comparison of fishes’ gastrointestinal helminthes
in Qinghai-Tibet Plateau with those in lakes and reservoirs from other regions of China
JK 38k SRAE I (8] e THALIE 35 2 A R AL Shannon-Wiener 15 %X Xﬁkﬂé(},ﬁ
. . total number of . . literature
water area sampling time host . . . Shannon-Wiener index
gastrointestinal species source
T H TR 2013 4F TR 5 - [20]
Ganzi River basin of Gymnocypris
Qinghai Lake przewal skii
Edoat) 2004 4 7 A LR R 6 1.54 [5]
Lhasa River Schizopygopsis
younghusbandi
XU 73 £ 4 -
Ptychobarbus dipogon
i AR A 5 -
Gymmocypris waddellii
NS 5 _
Oxygymnocypris stewartii
E %L 4 4 1.24
Schizothorax macropogon
XU 25 £t 0 0
Ptychobarbus dipogon
2 i S Ak 4 -
Triplophysa stenura
SRR 2018479 /1. 12 /1 15 D o 5 0.70-1.27 A3
Lake Chuguco 201943 A, 6 H Cymnocypris waddellii
#F Liangzi Lake 2012411 A 5 7 0.31 [14]
i B2 ) Dongting Lake Siniperca chuatsi 9 0.16
L FHiH Poyang Lake 9 0.41
FHT KPR 2004 4F 8 H— o 14 1.20 [15]
Danjiangkou reservoir 2005 4 11 A opsariichthys bidens
FBEH M Poyang Lake 2004 4E 2 A W witn 8 0.58 [16]
T Z£ % Dongting Lake Pelteobagrus fulvidraco 7 0.18
41111 Niushan Lake 8 0.53
L5 Honghu Lake 6 0.22
{422 1%] Baoan Lake 8 0.62
%3 Tangxun Lake 7 0.83
P Liangzi Lake 8 0.57
FFT 17K P2 2004 4F 2, 5, 8, 10, 12 g 11 4.63 [17]
Danjiangkou reservoir ~ J,2005 452, 5, 8, 11 A Cyprinus carpio
K415 Taibai Lake 20154E 12 A fifl Cyprinus carpio 3 - [18]
%K) Qinggang Lake 1998 4F 1 H fil Cyprinus carpio 1 0.95 [19]
V9 Yanglan Lake 1 0.75
1B Tonghu Lake 6 0.58
5] Nanhu Lake 4 0.64
£ 11198 Niushan Lake 7 0.54
£ 5] Huama Lake 4 0.64

33 BHELZEEXENETEIEROBLSE S

T TR0 A R 5 T T 2 A 0 R BRI R VB
P HCA 43.75%~53.13%, 53—k oA 31.25%~
53.13%, ZkHily 18.75%~84.38%"; Highinf 6 Fh

2 0 T AL T A A I R A T G 4 2%
Wk 25.90%, 7 iEEHTEY) AR 30.00%~77.80%,
S A1 S A B 12.50%~33.30%, 2kl
20.00%~70.70%"; 51ty 15 = SR AR AL 1, B



55114

WRBETAF: PR i 1 2 bl 35 £ SIS0 A T A A T AR R 2 1 B R GER B 1301

P 25 4 IR RN 0~6.25%, BT BIY) ok /&
FIR 3.17%~9.38%, 1o i R IR 1) S PAR) 2 1 g Wi
K 1.59%~6.25%, LK 12.70%~38.46%, it
Fedgn] DL BR, 37 iy 15 4 25 0 S0 AR T8 A7 A 0%
YR BN 2, BV F R XTHES 3
AR K ARA S IAEE | P R RO 2%
YIS, TR 3000~3500 m, JFAEYIA fUfh
FLIAEPIY 10 Fh, LY 138.00~376.00 ind/L"),
KAUSHI A YA O EEI, Pap. KERR
MRS AE R 28 B, A% 331.20~
1562.70 ind/m* P 7L 3580~5200 m, %
ZMIFEHSIWILE 51 FE, EWERE 45.00~
125.00 ind/L™Y, 8 H KRB AL Py A 45k A
B AR S TR S 1 AE NI 41 R,
A B 3.00~1250.00 ind/m? PY, b4k
4611 m, JA# L& IS 26 FiE, AP1%
B 1.84~18.67 ind/L, KA AW 6465 B sh ¥
I BARSHY T TR S T THE N 5 Fh, B9
WE 4.00~296.00 ind/m®, 1Y i Sh 4 R R
TR AT A= 4 vy % 8 B /N9 VI AR R, KGR
A R] 118 UK B AR T T B e B ol v 8] A = PR
o R, v g R B T A
A LR U R BN 1 S Y R AR o

AR BEL B R — 2 M ETTH K
A BEILATENE, EEUREN, M
FEECE DT AR R o — MRk, B AR
() 7 2 %) ) P ) 2 A RO 2R B S i B
s RN, Pl AR R R R, LA,
B R AR, ) TR A X IR A vk, KR
W Ab F e ARYE (6 4), MK G2 B E) 1

EROFBEECRE, SR AR T K

5 HE. 6 ARtk ml T, vKEir e, Hiaisish
IR, AIRE S EOh ] g WA, Lk
OB B R AT S RObR B0 AT RE Rl L YA
(5] 5P 0 v i) i = B R BRI i A,k U
129 A TR BT WABFTEA S 2 TE
AR R R R, BeHF LRl 2, |
H 5 R0, MK R T I SR e R P 8 R
R ER W, KRR, E
AKIA OB BE IR AN 2 m, N2 A& R PIRH)

TR E 73 DXIRES VK, e B AR 4 35 5037 P e B
[ ) R K TR TR 1) 3 7 SRR, T 1 s 2 A X
RIEEGK, MENE I HE ., WA, 3%
i o s O BE 2 HE A K o A R IR R T
— € WP R, BRSO 2 A R A
W BT BEE KRR, 22 AR
EEAERTHZ, FHFERMER T BRL
WIF R AN, B 7 SR AR a2 (1 1 o R
AT et 5 A A T-A X R . ZHL B
L B S BN = =1 T 222 g e e A
Ry E&IeTs, Mg R 75— e Rk
7, DIRGLES T 2R X R G, Bk
TV R TR AR R, WU B
24y BRI IR T A A v AR A AR Py 4k
LiRH o Wb, T ALIE A AR I R A R Sh A
W5 ERAT A 6 H b R s A %5
S, e S A AT S 23 e A A s B
e XTI VD 2 1 25 A ) — b =AU sh A
T, (6 6 A SEAH g, et 2y A 1 R
W T MfEfn, B 7 A SSEIIE IS, My AR
F0 R S ARG T M, A0 3 2 A )
] (47 Ay 2 S AT ST
x4 THEOZFMKERER

Tab.4 Water temperature of Lake Chugusto in four seasons

=45 e xE= FFE  HE
season autumn  winter spring summer

11.9-22.4

7K/ °C water temperature  10.2-13.2 0 0
T A Y R T TR R KR

Note: This is the shallow water temperature along the shore of Lake
Chugusto.
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Community structure and seasonal dynamics of gastrointestinal
helminths in two native fish species in Lake Chugutso, Tibet
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Abstract: To understand the community structure and seasonal dynamics of gastrointestinal helminths of native
fishes in Lake Chugutso, Tibet, four seasons of sampling investigation were conducted in September (Autumn)
and December (winter) 2018, March (spring) and June (summer) 2019. Two native fish species, Gymnocypris
waddellii and Triplophysa stewartii, were collected, which were different from the original records. Five different
gastrointestinal helminths were found in G. waddellii, including Parabreviscolex niepini, Neoechinorhynchus sp.,
Alloclonium sp., Contracaecum sp., and Sreptacera sp., Their morphological characteristics were described, and
structure diagrams of some species were drawn. We found that the gastrointestinal helminth composition of G
waddellii in Chugusto Lake was regimal and most are widespread parasites, where birds play an important role in
their transmission. The Shannon-Wiener diversity index for gastrointestinal helminths of G waddellii was
0.70-1.27. Compared with the species number and diversity index of gastrointestinal helminths in lakes and res-
ervoirs from other regions of China, they were relatively abundant species and showed a high community diversity,
although there were fewer native fish species in Chugusto Lake. The Berger-Parker dominance index was 0.38 -

0.76, and nematodes were the dominant group. The numbers of nematode population dynamics showed certain
seasonality: the highest abundance in autumn and lowest in summer, with a decrease in winter, and increase in
spring. It is possible that the nematode population dynamics is related to water temperature, number of intermedi-
ate hosts, nematode life cycle, and fish host behavior during the breeding period. The infection rates of digenea,
cestodes, and acanthocephalans were <10% in four seasons, and the mean abundance was also low. Freezing tem-
peratures and hypothermia in winter may limit the number of intermediate host populations, and result in low in-
fection rates and mean abundance of gastrointestinal parasites. No gastrointestinal helminths were found in T.
stewartii, which was possibly related to the differences of gastrointestinal space size, food intake, and fish host
habitat. The purpose of this study was to provide a theoretical basis for further understanding the parasite compo-
sition and characteristics in Tibet and the coevolution of parasites and fish hosts in the Qinghai Tibet Plateau.
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