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Abstract: The natural spawning grounds are the most critical habitat for maintaining the Gymnocypris przewalskii resources
in the Qinghai Lake, while they were not well studied yet. This study aims at analyzing the habitat characteristics of the
spawning grounds of G. przewalskii in one of the tributaries of the Qinghai Lake, Quanji River, via field survey and
unmanned aerial vehicle (UAV) identification technique. The results showed that the morphology of Quanji River could be
divided into three types: meandering, braided and straight river channels. The natural spawning grounds of G. przewalskii
were mostly located in the braided river channel (100% ) , less in the meandering channel (70% ) , and rare in the straight
channel. The average length, width, tortuosity and area of the spawning grounds in the Quanji River was (135.13+61.13)
m, (30.01+17.51)m, (1.09+0.07)and the (4586.60+4201.61)m’, respectively. The spawning grounds often located in
the river with riffles, the average water depth was (0.19+0.10) m(range 0.03—0.44m) and an average velocity was (0.24+
0.20) m/s (range 0.01—0.81m/s ), the substrate was pebble and sand ( particle size 16—256mm ). The riverbank
morphology, the distribution of the island and the water depth could be used in UAV image for identifying the potential
spawning grounds in the whole Quanji River, the result can be verified by the field data. The research is benefit for the
assessment and protection of the natural spawning grounds for G. przewalskii and provides a case study for future spawning

grounds investigation in some tough field survey areas.

Key Words: Gymnocypris przewalskii; spawning grounds; morphology; velocity; unmanned aerial vehicle
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Fig.2 The hydrological characteristics of the Quanji River 2018 to 2020
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Table 1 The natural spawning monitoring results of G. przewalskii
B Wi (] Higp Bk ie BB LAY
Reach Monitoring time/h Amount of eggs/Fi. Number of broodstock Geographical Location
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Table 2 Channel morphological parameters
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Fig.4 Comparison of flow velocity and water depth between spawning ground and non-spawning ground
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TAITE N B 7K Bl T RRAE  TA AT IE T A& D 7= D 45 1 E7 PO S AER O R S R R ASE
R ZE?) | FALETE AU E T E B0 Fig7 The characteristics of riverbed substrate in spawning area
TR R HAE— PR LY@ T /KX I (¥ and non-spawning area
) 0 T 52 M0 A S5 90 4 7 7 T T AR g
W, I KUK U K TR A AR DR B SRR R 7 B TE B, AR 7 B
A RE S T I AR TC A 2 AR 8, (HAN T T 7 B (0 B 32 02 7 D 3] B A B T 285 /K it 2 [ /R
A4S, HETR ToAF 50 3 i AR 22 2408 0 1) 7 BR A T B S M E 9, U T SR ARk Sy = B 3 o
TR 1 A AL TR AL T AT AR RIRERT O ST . AT UOWESI TRl G B85 T W AR S 3 ]
F AR O BIE A DA ¥ TR AR B SR 7 DR300 3 & T TR A il 2L ELRL IR 32 X Rl T T 25 A
SRS 2% AR IR A, T T AR AR A SRR T O R TR M AR R A TR R AR
VR F B 3E 17K Bl ) PR I T AR 1 9K B T WA . AR BIETE A T LA LA BIESE A A e
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B EA i KNS R BRI T-4512% S BT 5 111 240 £81 ( Schizothorax Prenantis) 7 9P 3711 B 54 7 By
Gy Bk 1 S0 5 R B TR IR AL U E 368 RN Sl R R 3 2 S s SRR AR R
B YIS it rh AR 7 R g — R0 I A HEAT TR, A I b AR 7 O D AR 4 B A oA LR IR X
HAZRE, AEPR A B i A AR 7= B0 3T BEY A7 SE7 i 1) 7K TR AT 15 77 B 375 DX Sl o R0, (R B
TIEFRREE [ IR SR A A R 5 P I AR K 1 AR B OGN — A N R i AN Bl R S K T
ST HTIETE 4878 75 TR AT B 7 (9 K 7 R85

*3 MALEBKILA)
Table 3 The type and proportion of pebble

[ iPp g P20 Spawning ground 47 513% Non-spawning ground

Pebble type %1 Count T3 It Percentage/ % $1%X Count T 43I Percentage/%
/INEYBIAT Small pebbles 419 53.79 0 0
BT Medium pebbles 356 45.70 148 84.09
KIGIAT Large pebbles 4 0.51 28 15.91

A3t Total 779 100.00 176 100.00

/NEIBIAT (16—63mm) | H LB AT (64—256mm) KA G4 (>256mm )

x4 ETRANAENSERRE N7 ERFENBRIESE
Table 4 The habitat parameters characteristics of the spawning ground of G. przewalskii predicated by the UAV

S
Measured velocity/ JKIG Water depth/m/ JE i Substrate/
YT T B ESikie (m/s) SEEATE T I RE T B AR AR
i . . - Amount of Number of AT T R Whether it meets the Whether it meets the
Verify reach River type . . . L
eges/ i broodstock Whether it meets the characteristic range characteristic range
characteristic range of the spawning ground of the spawning ground

of the spawning ground

L 1 Reach 1 B 24 et 0.16+0.12/45 % 0.16+0.03/F5 4 PP U ey
TEZ 2 Reach 2 M 18 ot 0.22+0.18/F5% 0.18+0.05/7F4 [Iep U Ry
B¢ 3 Reach 3 M 21 et 0.26+0.18/45 4 0.22+0.06/ 154 PP U ey
Tt 4 Reach 4 B 19 et 0.230.11/754 0.20+0.05/ 5 & IS/ TR
AL 5 Reach 5 B 17 et 0.25+0.22/ 754 0.16+0.05/454 PP U ey

S I g A straight;M:"F\'thLrﬂ meandering; B: 7M7Y braided ; +++++ ++++ +++ R FRE R h 2 E)

XF IR P B 2R 75, Tl R B HE A 987 O A AR 48R, OC T2 7 D A8 28 5 T PR B[] (19 DG 2% | 7E 6
fitg e 0 PRI RCRTR A . SRR TE LT 350 X T R S 2 A e B | — R A O A TR AT, P R X
IIATRIAR I/ IVA SR, Bl angk 2 = Hem Y ) T IR 1 AR A N AN {H SRR B A AT, I ELX B A 4%
KT —E R RN 5 RIS RR R SZORS BR TR B, R 22 808 72 50 A [B] B ey FRATTIA Ay |, 77 VR )RR 4 52 G B
AR A [ A Z VDR, AT BB 3 D7 TP (1) B[R] B 42 43 f 6% 110 2 ) 5 (2) Skt 5 38 4 R
s (3) U 1B A A K T B 70 A2 A 48, B0 T Bt ) 25 S ) R 45 32 9634, Sowden il Power ™
WER R | BUT 64 ( Salmo gairdneri) ;= B0 EH B39 AR T 4.3me/L B BEA SZHE 00T LAEAL . BUA 200
FERWIT B TR BR R A A T A 2R B 4 B AR L 7 2 i AR
3.2 JHIEABLHELT = IR0 1 AT 474

TENALH T HHLS) R G AR B = SR 5, B 2 B T & AT 80, TEAR GE i 2840 2 b )8 2 v
e LN T RS TR 8 B 7 W B b rIE S A8 R/NEIEAT TS, 3k S8 07 A0 — LB .
WR2ZERFERTFE ), A6 0 K55 s TE ML IR Hh BRR AR T e | O HNAIRAF By T A7 o 383 I AAILAT LA
ARBUMETE S S S, I3 XLAF 0 3 5k T A ALK ] 0 15 AT = 2 b 550 A A5 3] 1 R G R 114 i A 2
S5 TC AL RSB T A A R 1 M P SR B, IR RS T R TR G R A . ARTE
G AT ABUAASRAT 15 HE IR BRI LA IE%8 7 B 37 R SRR AR HEA T 43 A, 30 3k X6 3K B8RP AiE R 470
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G, AT SRS AT IR T ) TR AE T VI A B 3 S A 8 S e YR T v R B9 ( Ochotona curzoniae) I1]
87, WP T AR BT EN S R ST, W 1 AT LU i To A ML b e AT R 5T i e AHLE
#2872 I 3 AU A B FRATHE S PRl A b PR SR IBCHAB A 1™ B9 37 X FE MG K A s ) fhdr vh oA B
R, AT A K A S A SR B A 4R SN T B A i B A R A R R S

AFEHAE T 38 TS AMLHDN S O3 B PT AT AELFE  0) aed F mh 7 A 0 i) 458 22 1Y) R Re 499 7 0 L
RIS A7 A B 53 T T T RR ™ O 37 B AR AE TC LI 040 531 3 8 v AR e e s 0 31 0 531 25ty 28 3o 3 oo
(77 BR3Z I, A I T R S BCHDIN A5 RN ER . 7E T — 2B 0F50 b K SE IR e ABL UM 240, 32 Uil
ARG
3.3 R ITE I EAUEE Y 7 O3 AR SRR S

SR T B e AR WA A ) R Y R - 22 E RS A 2 RS O MR TR AT A R T
TRFF & T AR SRR 50K, B b TR 60km BYYR) Bl 5 AR DR 7 A7 A (H i T2 Y I Y 3 16
)RS 3 1 T B e I, S BORER 232k 1 TC s ), AR K IR K LT AT BEal ok 75 T WD AR A 4K
FHH T ER A B ) i BRI 03 ki 2 A AR 7 IS B 7 R AR D, B AREE AR A2 40
AF TR, PRHAT 06 B 77 MR BRI BRI AT 340 . O LATR JLJ T T % 7 T8 W AR D 7 10 5
PR (1) EENE BRI T VAR 00 300 T8 500 VA I R I i T (R A BEAE L b B
TRRAE F AR BRI YA IS (2) TEAB SR FUIN 11 i i [, %o 7 B3 A7 18 5 s il N B3,

4 #ig

A5 HE T T AHLIE RN 8 A5 1) 7 V0 5 TR AR R 5 ) 3 AR BR3G EAT T R LA T I
PRI T F SR 77 O3 50 A SR SR E R R S5 T

1) T W A AR ey | SR T I i AR TE 1—4m’ /s Z0A]

2) SR TR T U AR SR T Ui ) TR R b, R fEIE LT

3) SR A 4 Ry 43 RN S i TR R R A = R LR AR A | 2 I TR R g BT S S R K
W, T I RR A ) SR 7 B 3 T2 B AR A X PR E TE S, = B Al B #5480 (135.13+61.13 ) m, -3 58
FEM(30.01+17.51) m, SEX T AR (4586.6+4201.61 ) m* , SEX T ER N 1.09+0.07,

4) T R 7 B DX TR K R EAL S 38 A (0.24£0.20) m/s (FE R :0.01—0.81m/s ) , “FH KN
(0.1920.10) m( JEFHl :0.03—0.44m) , FI&E Fi# M 0.07—0.36m/ s, Feidi K IR K 0.11—0.25m i) PR J§i Sy /N84 B
AR FR RIBR A YD

5) IR AE AR 7 50 3 mT 3 i Je A LTI P 3 T S R A T o] K R | AT R A S B AT
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