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Fig. 1 Geographical location, topography and drainage distribution of Golmud River Basin (modified from Miao et al, 2016/*)
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Table 1 Content of major elements in different reaches of Golmud River Basin %
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F/ME 5210 873 074 090 054 218 199 146  0.04 0.05 0.19  40.69
T 6610 1040 156 1.10 148 635 257 241 006 0.10 040 4838
Bom EHE 7101 13.86 073 1.68 089 253 321 316 007 0.14 029 5425
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Fig. 8 Comparison of climatic indicators in Golmud River Basin

i

5 4
1) F&IR AR S i NCT #1 XGG 1 1t = %
TE BT AR R A vk A 2 0 gt 2 ), U &
BT TR O & L) Si0, AlLO,.Ca0 i T, Hik
4 Na,0. K,0 Fil Mg,0, 1fii Fe,0,.FeO.MnO.P,0;.
TiO, E ¥ Era i . EE MR T W LEvE K
W FE BTN SR A b v, BB 5k B 1Y

2) W E Y CIA 48 %L . UCC Fr ifE A6 B8 | A-
CN-K =1 [E B EIH1 CIA-Na,0/K,0 i i &l 43 by & 4%
TR, A IR AT 3 3 90 Y 4 L0 T M Y] 23 U
Wi KA R B B A o T i T A A, R iR
T k2 ] 5 A S A LS Wil S =P
N PR R BRI R BN &R R, TR S
M Rb/Sr FLAB S H8 bR B , 4 R AT g sk I i 2



18 N LD %308

T 14 45 A K G0 43 b ) 9 I A 326 3% B0 o Bk B A% 38
PEFIAR A, BA P E R Iz -DURRARE

3) 1 W T H DAk, A R AT 3 ek P A XU A ik
T 5 DR — (] K AT %) A0 T ] R 2 JX— G U B 2 46
5 IR OC < 75 11 1 <% B Be (MIS 5. MIS 3a, ¢ Fil
MIS 1), Jiidsk P9 i XU Ak i S5 = 82 27 W 9 2 g i, XL
Y = ZE DL A2 AL R 3 5 I E T S 0 S B B
(MIS 5 F1 MIS 3b) , W 52 P4 JXUiHF R AR B 424, it
XA T RE LA L3 1L X A BRI R

4) A& IR Y WA v LT IO A i XUk
A K i 45 UK T I A R 5 TR B T e K 4k
TR B A R XA A R Sy 3 R P 4 I i 3 Y =
A Mg, RS 38 L KOs R R
PR AL T 70 R AR R R TR TR

B « RO TR SR B e SCE AR A
25T B By, LA SRS R B AL R 2 AR T
HINRAETAE 3 LABR Y o RSB 44 o A L 2R
$ A 52 5 R AT

SE Lk

(1] FIFN LT X4, 45 SR VTR0 0 IR v] $R 22 7] FH
FEIM]. Jbat: Bl it 2010.

[2] RAth, BoH, RUEE, % . WIS sl S8R TR
JERLI]. Hu T4, 1990(1) : 13-21

[3] Owen LA,Finkel R C,Ma H,et al. Late Quaternary landspcape
evolution in the Kunlun Mountains and Qaidam Basin, Northern
Tibet: A framework for examining the links between glaciation,
lake level changes and alluvial fan formation[J]. Quaternary In-
ternational , 2006, 154-155.

[4] YuLP,Lai ZP,An P. OSL Chronology of paleo-dunes in the
middle and southwestern Qaidam Basin, China[J]. Journal of
Desert Research, 2013,33(2) :453-462.

[5] AnFY,LiuXJ,Wang Y X,et al. Drainage geomorphic evolu-
tion since 12.8 ka in response to the paleoclimatic changes in
eastern Kunlun Mountain, NE Qinghai-Tibetan Plateau[J]. Geo-
morphology, 2018a,319:117-132.

(6] BXA ¥, BIE LD, S, 45 35 AR ZR AR B B Tl 0k
I R I R LD ). Wb )24, 2010, 16(1) : 1-10.

[7] AnFY,BaDQY,LiSL,etal Glacier-Induced Alluvial Fan
Development on the Northeast Tibetan Plateau Since the Late
Pleistocene [ J]. Frontiers in Earth Science,2021,9:1-14.

(8] REME4L, oRVEE, B TR, 55 . R R AT LT K S Al 4 R
IIAREE MR AR AR (D], EhIIAFY L 2016, 24(2) : 26-31.

(9] RLLIS, TIHS . AR ZR AT K IR IR AL R [ D). R
W5t ,2001(2) : 66-67.

[10] ZeAoe, sk vuF , BE RN , 55 . M JR AT Ui o B AL b 5 o
IR WAL R I 25 A2 [ D], B A 4 44k, 2021, 40
(1):14-26.

[11] Chen Y, LiY,Zhang Y, et al. Late Quaternary Deposition and
Incision Sequences of the Golmud River and Their Environmen-
tal Implications[J]. Quat. Int. 2011, 236,48-56.

[12] #BZEME. FiAE AR RO Il JOSUE A A M 20 & 540 i 1

AL[D]. [ R (b at) , 2015,

MR 2588, ik, 2RI, 55 L R UK A ZR AT 40 i

28 A e HAR TG 5 ([0 ). s B2 42, 2011, 66(11) : 1540-1550.

TEASE, AR, BT, A5 AR R AR KA 22 R AR KOl R [ ]

KPR, 2020, 36(5) : 93-98.

TR EEAN, AT . ARSI R B AL RNR B i R F

Sk rspE TR 3], HuERER,2003(6) :675-679.

[16] Miao W L,Fan Q S,Wei H C,et al. Clay mineralogical and geo-
chemical constraints on late Pleistocene weathering processes of

[13

[t}

[14

[

[15

[t

the Qaidam Basin, northern Tibetan Plateau [J]. Journal of
Asian Earth Sciences,2016,127:267-280.

[17] AnFY,ChenTY,Li X Z,etal. Formation, mechanism and sig-
nificance of alluvial-dammed lakes in Golmud River cathment,
NE Qinghai-Tibetan Plateau [J]. Earth Surface Processes and
Landforms, 2021.

(18] W9 77, BELLM . 35 05 SR AL B0 5 U 20 28 b -ty R o
RS IRFE R [I]. h Vb, 2020,40(6) : 105-117.

[19] Neshitt H W, Markovics G, Price R C. Chemical processes af-

[

fecting alkalis and alkaline earths during continental weathering
[J]. Geochimicaet Cosmochimica Acta, 1980, 44 (11) : 1659-
1666.

[20] w222, AT MO8 . 4B A AT BE A AL A 38 AR A OouL
FRAE X L — DA W TR X R 1 [9]. b BT 2, 2001(3) -
279-294.

(21] 2407, B L, A m il 55 . 3 g A i 3 4 ) i e R
bR AL 2 R AR R CH T R B (], b LAY, 2013, 32(8)
1411-1420.

[22] McLennan S M. Weathering and global denudation[J]. Journal
of Geology,1993,101:295-303.

(23] #~pll, ZE NS s G . I 1 s 4 tH LR W o s o
TR MR SE Y U5 2 i ], PUR A, 1999, 17
(3):458-463.

(24] Z-Wes , DS hl , ARG, 45 vt Jo] Js st IX 2t 3 - — iy
LIRS AR D 5E (], T 5 X A5, 2011, 28(2) - 306-
312.

(25] AEE . 75 980 JFAR AU HE 8 4 09 70 ZR b ER L= A AE S L3R IR
RCID] 220 220 K7, 2018.

(26] BRY2, VEAHE, BRI, 55 . v [ B 4 422 Rb i Sr bRk AL 2= R
T Hoty 2 AR LI ). M B4, 2001, 75(2) : 259-266.

[27] AnFY,Lai Z P,Liu X J,et al. Abnormal Rb/Sr ratio in lacus-
trine sediments of Qaidam Basin, NE Qinghai-Tibetan Plateau:
A significant role of aeolian dust input[J]. Quaternary Interna-
tional,2018b,469:44-57.



55 11 RESMN , 55 A% KA LK BLOTAR T R I 25 A8 A XA S AR Sl HL 19

[28] WkH#:, THOMPSON L G, il AU, 46 . iy FLAfE vkt v AR vk Glacial and Interglacial [J]. Geophysical Journal International ,
WIS AR A e SRS 3], P ERR 2 . D #1997, 27 447- 2018,215(3):1781-1788.
452. [30] Lisiecki L E, Raymo M E. A Pliocene-Pleistocene stack of 57
[29] Wang Y J,Jia J, Liu H, et al. The magnetic susceptibility re- globally distributed benthics*®0 records[J]. Paleoceanography,
corded millennial-scale variability in Central Asia during Last 2005,20(1).

Spatiotemporal Variations of Elements in Hydrogenic Sediments, Watershed
Weathering and its Driving Mechanism in the upper Golmud River

CHENG Xiali*?, AN Fuyuan**, LI Shanlu*, SI Lu**, XU Yifan"?,
ZHANG Qingchun*?, CHAI Lugi*?

(1. Key Laboratory of Tibetan Plateau Land Surface Processes and Ecological Conservation (Ministry of
Education) , Qinghai Normal University, Xining, 810008, China; 2. Qinghai Provincial Key Laboratory of
Physical Geography and Environmental Process, College of Geographical Science , Qinghai Normal University ,

Xining, 810008, China ; 3. Academy of Plateau Science and Sustainability , People's Government of
Qinghai Province and Beijing Normal University , Xining, 810008, China; 4. Qinghai Branch of China
National Geological Exploration Center of Building Materials Industry , Qinghai Geotechnical
Engineering Survey Institute Co. Ltd., Xining, 810008, China)

Abstract: The weathering and migration of elements in the sediments in the middle and upper reaches of
Golmud River catchment is of great significance to the replenishment of salt resources in Qarhan Salt Lake.
In this paper, the formation ages of Nachitai (NCT) and Xiaogangou (XGG) profiles in the Golmud River
catchment and the variation of some major and trace elements were studied, and the element characteristics
of different sediment types in the upper and lower reaches of the catchment were compared and analyzed,
and the conclusions are as follows: (1) Since the last Interglacial period, the major elements in the sediments
of the middle Golmud River valley are higher than those in the upper Xidatan and Kunlun River sub-basins,
showing an obvious enrichment state. (2) The degree of weathering of the sediments in the wet and cold
foothills in the upper reaches of the catchment is significantly higher than that in the hot and dry valleys of
the middle reaches, indicating that the meltwater of glaciers, abundant precipitation and strong water-rock
reaction process in the upper reaches are the main factors influencing the weathering of the catchment, and
the material transport among the sub-basins of the basin has the characteristics of jumping, transferring and
inheriting. (3) The weathering process in the catchment is closely related to the glacial-interglacial climatic
cycles and monsoon-westerly interactions since the late Pleistocene, that is, the warm and wet stages is
mainly controlled by monsoon, and chemical weathering. The dry and cold stage is subject to westerly
control, and physical weathering dominates. In conclusion, the weathering and migration of elements in the
foothills of the upper reaches of Golmud River catchment, and the inheritance and transfer of elements in
the sediments of the middle reaches of Golmud River catchment are the main forms of material flow in the
drainage basin.

Key words: Golmud River catchment; Element migration; Chemical weathering; Monsoon westerly
transformation



