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Table 1 Radiocarbon-AMS dating results of Core KH17 from Kuhai Lake
FEMERE /em AR B 4C 4E%/a B.P. SRR ROV S 4% /a B.P. Bacon FEAIFG IEAEA/cal. a B.P. S E g
50 TR 4 3 030+30 535 544 beta 417705
118 NIRALY RS 3 650+30 1155 1139 beta 417707
220 DB 5 160+30 2 665 2983 beta 437799
271 VIR 4 5 920+30 3 425 3733 beta 417212
310 VIR 4 6 740+30 4 245 4902 beta 437800
370 B LR 7 950+40 5 455 6419 beta 441471
402 IRt R 9 160+30 6 665 7 556 beta 437802
487 JSRERTIR 11 710+50 9215 10 322 beta 438793
610 WIRALY B 12 750+50 10 256 12 186 beta 437807
643 JowERiIRd 13 19040 10 695 12 777 beta 441473
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Table 2 Rotational component matrix of selected
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PC1 pPC2 PC3
K 0.93 -0.05 0.10
Ca 0.02 0.93 -0.15
Ti 0.92 -0.27 0.16
Mn 0.75 0.11 -0.05
Fe 0.90 -0.29 0.02
Rb 0.80 -0.49 0.02
Sr -0.33 0.80 0.18
Zr 0.09 0.00 0.99
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Table 3 Correlation coefficients of grain size, elements and LOI in Core KH17

Ft/n BE/% /% K Ca Ti Mn Fe Rb Sr Zr FOLR/ %  WREREL/ %
it/ % 1.00
W/ % 0.61 1.00
W/ % -0.66  -1.00 1.00
K 0.23 0.00 -0.02 1.00
Ca 0.09 0.10 -0.10 0.00 1.00
Ti 0.21 0.05 -0.06 094 -0.24 1.00
Mn 0.18 020 -0.20 0.59 -0.01 0.59 1.00
Fe 0.33 034 -0.35 0.80 -0.29 0.90 0.63 1.00
Rb 0.31 027 -0.29 073 -0.47 0.86 0.52 0.94 1.00
Sr 0.13 0.16 -0.17 -0.39 0.61 -0.51 -0.19 -043 -0.55 1.00
Ir -0.14  -0.44 0.43 0.18 -0.12 0.23 0.05 0.06 0.06 0.10 1.00
HILR/% 027 072 -0.70 -0.17 -0.03 -0.09 0.13 0.22 0.19 0.09 -0.53 1.00
Rt/ % 0.08 0.11  -0.11  -0.40 0.55 -0.54 -0.28 -0.54 -0.61 054 -0.17 -0.16 1.00
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(5) U5:329~205 em(5.3~2.7 ka B.P.)
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i, ZWBOEYRI#E Sr/Ca 5 Ze/Rb 51 Wy B g ik
I, PC1 5 Fe/Mn £ J7 B4R, 2 A 8026 & 5%
B, KA EL D I KA BT R, K AARER BE 3
HA e 3.8~2.8 ka B.P. W], & 48 bR fiE 3, AT
BT & 8 A AR R 4, 46 7R 3R 20 v T = 1E 7
TR A HEARIC R, [ 4.2ka B.PRHIAE
NS T e i v A8 4 L Al 38 31
Wic s Tz I 2 0k kA R 5 kS 1 oK1 i i
7E

(6) U6:205~8 cm(2.7~0 ka B.P.)

2.7 ka B.P.LUK, U LA K (0 %G + B b
hE ZEE B T 405yl 2 AR EL

THrEt a:205~168 cm(2.7~1.9 ka B.P.)PC1 FlI
Fe/Mn T}, SE346i42 PC2  Ze/Rb 1 Sr/Ca F#A, 2
BIAR A A KGN, Ak KUAGAE F i, DR AL T it i
JEIREE  WIAK AL T, KRR BEERRAIK, 2 ka B.P.AE
A, PUALHE X A 22 b0 5 Kk BRAT S MBI By B, B A
VLA A & B AR R I A PR, B2k ] 254 200
RN T ER L0 SR T I B A R B S 2 2
R (B o T £ [ S 3 R T
21 EE R0 % SR ( Roman Warm Period ) Y7 B BE
(2.5~2.1 ka B.P.) T RPCHz2

FIrBEb:168~8 ecm(1.9~0 ka B.P.)PC1 [,
Zr/Rb HEIN, W% B B Ak 25 KA | 72 37 08D
SRS A B AR B, 7K o Ik 25 9 /b (R F B B
PC1.PC2 5 Si/Ca B B3, RUMBA R 5% %
S B B, 0 R A R R TR R
gt Jrigtt g Rl AR E SRR, 2 ka B.P.
A W3R B KA K R A B AL T AR e I B, 1T
gz 2| Hp 22 B2 1 ( Medieval Warm Period ) A1/ K]
(Little Ice Age) S 720,

T TR i A A5 I 2 IRV XURN 52 iy e R3S YAk 3
Z 5 Ry M/ NV R T AR X R 4R, TR A AR BR
NI R BARSBR S AL 5 ALY
PRUTIA T3 25 G Ay AR ) Ao Rl 2R A L i A
R A AR AR5 X AR AE A [R5 45 B AT
WA,

5 4k

(1) 3T XRF £ 09 3 i i SRR, =

AT B3 PR 0 R 8 7R i I O IO RR A 1 = 2
TE R AR B0 208 0 o B AR A L 28 R R TR
FURAE . oAk, Ze/Rb T iz e 3 Ak 27 XU AL 3
55, Fe/Mn Sr/Ca 8% i Ho 78 /R DUFR W SR AL A TR
IS KR BE R AAE L

(2) ¥ 14 ka LORGD T ANFERK A5 A58
4L :13.6~13.0 ka B.P., BIYA KA FAR, J sk A2 X
Ve S0 ARG ;13.0~ 11.5 ka B.P.Z#Hili &
AR, P55 LR WA, KA s, 471
(ki AT 22 ITRIE & BUA 0.5 ka FREEAH XTI B 15
TR B 11.5~7.9 ka B.P. Ui BT HE 35, 28 R AEH
SR WA KA 3 AN 28185 7.9~ 5.3 ka B.P. /K 40t
BT R AZ WA B B s K0 55.3~ 2.7 ka
B.P.#AT T R IAEE KA B T B, KA ER 3
T s B 4Bt LA Sk K o k45 8 8, WA K A Bk ¥, 2.7
~1.9 ka B.P. A2k AYG I, fb2= KALAE A TE K
NETFED B 1.9~ 0 ka BP 388 s A 4k 27 XAk
VB, Tk AR T 2K kB B, YA A K A8 S
NIRRT AR E B B, ol g5 b i 22 2 S A/ ok
WA,

T T A AR I 7 IRV IRURT 52 7ty v R AT A, oy
SR E 2%, BARSAEIR SIHL 5 1 A R 7
ZRARE W R S AL AR AR A TR A

B EEAMK A B KT HABIF Kai Hart-
mann HE3T R LGRS L THRRI T, =H IR
KFREFHKIE BN G HITEF T X HH& %k
KRBT RKE B, EE MK A B K Eric
Runge Marielle Neyen, Mona Storms #= & 7% X 5 % %t
R¥ALE 7T Rt T/, FHEBERSE &
Uk R AER R AR ABRRA B WA, RSN
VEAR VOR A 7%, , FE e — St Rt
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Geochemistry Record and Their Environmental Implications during the Past
14 ka in Kuhai Lake, NE Tibetan Plateau
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Abstract: Lake basins on the northeastern Tibetan Plateau are regarded as important archives for the reconstruction of
environmental and climate changes during the Upper Quaternary. Lake deposits serve as ideal indicators of various
transport and depositional processes in changing hydro-climatic settings. Understanding such dynamic processes is of
crucial interest when deciphering the process-response behavior of lakes from their sedimentary characteristics over
time. The closed saline Kuhai Lake is an ideal location for unraveling sediment dynamics and related lake level chan-
ges during the last 14 ka B.P., as revealed by sediment core KH17 (around 7 m long) retrieved from the deepest part
of the lake basin. Sediment grain size, loss on ignition (LOI) and X-ray fluorescence ( XRF) were used to determine
such depositional and transportation processes. Principal component analysis (PCA) shows that PC1, characterized by
high positive loadings of K, Ti, Mn, Fe and Rb, is related to the detrital material transported by inflowing rivers. Ca
and Sr in PC2 have high correlation coefficients indicating the varying intensity of local evaporation. Zr (high loadings
on PC3) and Rb are related to coarse and fine sediment components respectively, which are mainly transported by
wind and suspended load of inflows. The Zr/Rb ratio was used to judge the intensity of geochemical weathering. Fe/
Mn and Sr/Ca indicate redox conditions and salinity, which are related to lake level changes. Based on the proxies,
the environmental history over the past 14 ka was reconstructed as follows. During 13.6~13 ka B.P., the Kuhai Lake
Basin was covered by a shallow water body, and strongly influenced by inflow variations. The Younger Dryas interval
between 13 and 11.5 ka B.P. experienced cold, dry conditions and increased aeolian transport, which influenced the
depositional environment. A 500-year warm and wet intermediate phase may have existed, according to the chronology.
Temperatures increased to a large extent since the Early Holocene, which led to increased evaporation and the forma-
tion of carbonates following a slight lake level rise. The water depth peaked during the Middle Holocene, reaching the
highest level experienced by the lake. After 5.3 ka BP, Kuhai Lake experienced a drier period, with high salinity and
varying carbonate precipitation. Water supply has fluctuated greatly since the Late Holocene (2.7 ka B.P.).

Key words: X-Ray Fluorescence ( XRF) ; principal component analysis (PCA) ; element ratios; Tibetan Plateau

lake level



