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Fig.1

(a) Location of the Qaidam Basin on the Qinghai Tibet Plateau and sampling points in the study area, where I is the

sampling point in Zone I and II is the sampling point in Zone II; (b) location map of sampling points in the Han River; (c) overall

satellite image of the curvilinear ridge in the R1 sampling area (dashed red box area in a), sourced from Google Earth, the yellow

line represents the overall trend of the curvilinear ridge; (d) panorama of the inverted channels group in the Tarding area (red star

in a) on the southern edge of the Qaidam Basin

[14]
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Table 1 Sampling sites of the Qaidam Basin and

the statistical number of gravel morphology

- - o i 5
REE L) )R
R1-1-2 92°42'46.512" 37°05'31.009" 2812 211
R1-1-3 92°46'07.223" 37°05'10.770" 2828 50
R1-4-2 92°46'07.896" 37°04'56.150" 2831 51
R1-V4 92°46'30.569" 37°05'01.878" 2832 60
R1-V5 92°46'25.878" 37°05'26.419" 2832 60
R1-V6 92°46'20.590" 37°05'24.914" 2824 55

R1-V7-1 92°44'50.478" 37°04'54.977" 3001 50

R1-V7-2 92°44'50.478" 37°04'54.977" 3001 30
R1-V7-3 92°44'50.478" 37°04'54.977" 3001 50

R2-2 92°55"56.600" 37°00'16.679" 2 860 30
R2-3 92°56'37.925" 36°59'48.433" 2855 60
R3-1 93°05'37.302" 36°52'46.056" 2956 40
R3-2 93°06'59.411" 36°53'07.588" 2 860 70
R5-2 93°42'49.856" 36°41'39.084" 2906 80

R8-5CY 93°46'22.494" 38°28'57.644" 2807 50

ROX-1 91°1349.591" 37°56'11.476" 3048 32
R10 91°19'08.818" 38°20'57.059" 2751 40
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Fig.2

(a) Cross-sectional view of sampling points R1-1-2; (b) cross-sectional view of sampling point R1-V5, can see the top gravel

layer, with the red box indicating the location of (c); (c) section details of R1-V5, showing clear horizontal and oblique bedding

development; (d) surface gravel map of R3-2; (e) gravel layer at sampling point 22HW26A in the Han River;

(f) columnar section of R1-1-2; (g) columnar section of R1-V5
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Table 2 Sampling sites of the Han River and

statistical number of gravel morphology
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22HW24A 112°17'39.656 31°42'41.472 124 (TP B 2 1 B 4L B 7 2 Sy T 43
22HW25 112°0829.656" 32°01"34.046" 131 SR BE R A Z M AR M S R A L RR IR S SR TN
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Table 3 Calculation formula for geomorphic parameters
2 e FAEN BN
BREZ (MPSI) ¥, = 3 Li i Sneed et al.”™
AR (ER) ER=//L Luetting™
PR FH(CF) CF=S/L x 100 Luetting™
i K (OPT) OPI =10 X ((L = I)/(L = S) = 0.5)/(S/L) Dobkins et al.””
FR-ATARIEE(DRI) DRI=(L - I)/(L - S) Mlenberger™
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Table 4 Gravel shape
. 297 Ji I JtIE T
PR - - - -
Hor /% A HIr /% A HIr /% AL Hor /% AL
SEIR ARG T X 20.1 195 44.9 435 16.2 157 18.8 182
SEIRA AT T X 24.0 12 54.0 27 16.0 8 6.0 3
T H i 325 185 37.6 214 14.6 83 153 87
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Fig.5 Zingg shape classification of gravels
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Table S Main gravel parameters
L/mm /mm S/mm WA d/mm B dg/mm RS WL YIEREL AR dimm AR dg/mm
R1-1-2B 15.46 10.40 6.33 10.06 9.49 0.69 1.41 1.00 0.220 0.056
R1-1-2D 23.99 17.20 8.96 15.47 11.79 0.12 0.33 2.18 0.264 0.264
RI-1-2F 18.46 12.51 10.59 12.51 11.00 0.28 0.62 1.41 0.394 0.392
R1-1-3A 12.07 8.38 5.37 8.16 7.61 2.09 1.32 3.03 0.158 0.139
R1-4-2TOP 16.71 10.97 6.84 10.78 9.65 0.79 1.23 1.22 0.120 0.082
RI-V4-1A 12.68 8.65 5.42 8.41 8.57 2.19 1.34 0.84 0.175 0.158
RI-V5-1A 20.07 13.43 8.82 13.35 13.64 2.74 1.51 2.28 0.150 0.127
RI-V6-1A 14.75 9.52 5.60 9.23 8.36 3.41 1.70 111 0.179 0.145
R1-V7-1 17.79 12.93 6.85 11.64 9.97 2.49 1.44 1.45 0.147 0.126
RI-V7-2A 12.50 8.20 4.73 7.86 6.91 5.49 2.32 1.40 0.464 0.235
RI-V7-3A 18.42 13.72 7.72 12.50 11.48 1.36 1.21 1.41 0.228 0.194
R2-2-A 9.97 6.43 4.20 6.46 6.11 4.35 1.85 1.65 0.133 0.112
R2-3-A 15.07 10.34 5.03 9.22 7.42 3.59 1.74 1.38 0.144 0.115
R3-1-A 10.55 7.90 5.19 7.56 6.80 0.03 0.32 1.28 0.283 0.283
R3-2-A 13.45 9.83 5.65 9.07 8.77 1.13 0.94 1.74 0.118 0.111
R3-2-A2 1035 7.27 4.70 7.07 6.76 2.02 1.47 1.29 0.101 0.074
R5-2-A 18.10 11.93 6.34 11.10 10.23 4.63 1.89 1.50 0.096 0.082
R5-B-TOP 28.35 17.08 9.80 16.80 16.45 3.76 1.98 1.80 0.178 0.103
R8-5A 17.81 12.58 6.78 11.50 9.93 1.21 1.27 1.64 0.178 0.134
R9x-1A 23.16 16.59 9.75 15.53 13.97 0.40 0.81 2.01 0.127 0.122
R10-A 16.55 12.63 8.60 12.16 11.65 2.67 1.65 1.61 0.122 0.079
*6 WRASHEFMBI Y SEHE K ED T
Table 6 Correlation analysis of gravel and fine particle parameters
L 1 S B d B dy,
Uz -0.144 -0.268 -0.372 -0.252 -0.144
g -0.113 -0.245 -0.336 -0.217 -0.113
ANFIRL 531 R AL 0.280 0.305 0.275 0.308 0.280
YR d -0.019 -0.030 0.119 -0.017 -0.019
AR g, 0.037 0.077 0.274 0.079 0.037
R7 BSEHEMSXARZHNIGT FisiEA BRRRE
Table 7 Sedimentary environments of gravel layers in the Qaidam Basin and the middle reaches of the Han River
- A I X ‘ i A I X , \ A BLH : h
FEE AR FEE IR FEE ISR
MPSI 0.64 AR 0.61 WA 0.66 AR
ER 0.71 AR 0.75 WA 0.73 AR
OPI -0.01 AR -1.73 WA 0.02 AR
Cr 0.44 WIEEAR 0.43 WA 0.46 AR
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Table 8 MPSI-OPI and MPSI-CF comprehensive judgment data
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Fig.7 (a) Sneed-Folk classifications of the Qaidam Basin and the Han River; (b) Sneed-Folk classifications of Yangluo Formation
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Table 9 Percentage correlation analysis of Sneed-Folk indicators in the Qaidam Basin,
the middle reaches of the Han River, and Yangluo Formation
SRARGH T IX SERRAH T IX PR 2 22hw25A 22hw26A 22hw28A
WAL 0.703" 0.685" 0.796 — — —
22hw24A — — — 0.875" 0.732° 0.675"
22hw25A — — — 1 0.875° 0.830°
22hw26A — — — 0.875" 1 0.732°
xR m HA Aot
%10 Sneed-Folk i %t R
Table 10 Sneed-Folk Data
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Table 11 Simulation results for the velocity and discharge of paleo channels at different depths

using incipient velocity formula and river cross-section formula
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Gravel Morphology of Sedimentary Curvilinear Ridges in the Qaidam
Basin and Its Paleoenvironmental Significance
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Abstract: [Objective] There are many curvilinear ridges that have similar planforms as rivers in the northern and
southwestern Qaidam Basin. To investigate their formation mechanism, we conducted research on the fabric of gravel
layers to restore the paleo-sedimentary environment of curvilinear ridges. [ Methods] Statistical and morphological
analyses were performed on 21 sets of gravel samples from the curvilinear ridges and compared with the gravel layer
sediments in the middle reaches of the Han River. [ Results] The ratio of round and sub-round gravels in the
curvilinear ridges area ranges from 71.6%-74.0%, and the ratio of discoid gravels ranges from 44.9%-54.0%. The
correlation coefficients of the gravel morphological features between the distribution area of curvilinear ridges in the
Qaidam Basin and those in the sampling area of the middle reaches of the Han River range from 0.685-
0.703. [Conclusions ] The gravels in the curvilinear ridges are fluvial deposits. If based on the modern hydrologic
parameters of the Qaidam Basin, the paleocurrent velocity, paleo-discharge, and paleo-annual runoff rate of the river
indicated by the curvilinear ridges are 0.217 m/s, 1.39 m’/s, and 0.144 0x10° m’, respectively. The paleo-discharge
range of the curvilinear ridges of the Qaidam Basin reconstructed based on the channel width is 14-16 m?s.
Accordingly, the paleo-runoff depth is estimated to be approximately 2 m, and the corresponding paleocurrent velocity,
paleo-discharge, and paleo-annual runoff rates are approximately 0.357 m/s, 14.28 m’/s, and 1.480 1x10° m’,
respectively.

Key words: Qaidam Basin; curvilinear ridge ; gravel morphology; Han River; paleohydrology



