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Fig.1 Hala Lake drainage and the core site
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Table 1 Correlation analysis of elements

Al Si S Cl K Ca Ti Mn Fe Sr Zr
Al
Si . 966 ™
S -.226" -.091"
Cl -.714™ -.654™ .724™
K .849™ .913™ . 005 -.571"
Ca .402™ L5207 0827 —-.307" .459™
Ti L7822 .832™ -.039 -.575™ .953™ .346™
Mn L3718 L4557 085 -.271™ L6137 .330™  .610™
Fe L6617 L6817 —-.053" -.490™ .839™ .108" .926™ .564™
Sr -.098™ -.028 . 009 .027 —-.141™  .603™ -.223" -.045 —.412"
Zr  -.041 017 -.069" -.038 -.080" .564™ -.129™ .015 -.293" 957"
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Fig.4 Factor loading plot

(a) The first principal component and the second principal component

(b) The first principal component and the third principal component
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Statistical Analysis of XRF Scanned Elements and Their Environmental
Significance in Hala Lake, Qinghai, China

MA Xue-yang, CHEN Dou, YANG Ya-ping, ZHANG Yu-zhi,ZHANG Jia-wu
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Lanzhou University , Lanzhou ,730000 , China )

Abstract ; Hala Lake is a deep enclosed alpine lake in NE Tibetan Plateau which is in the transitional
zone of the Asian Summer Monsoon and the westerlies. Continuous sediments preserved in this lake pro-
vide excellent materials for reconstructing regional environmental and climatic changes. However, a sys-
tematic knowledge on the sedimentary elements in this lake is still lacking due to few studies have been
done. Here we present a multivariate statistical analysis on geochemical elements of Core HLI3D from
Hala Lake by high-resolution XRF scanning. Correlation analysis, cluster analysis and discriminant factor
analysis were applied to the elements to reveal the geochemical significance of Ti,K,Si, Al,Fe,Mn,Ca,
Sr,Zr and Cl elements preserved in the core. Results suggest that Ti,K,Si, Al,Fe and Mn elements have
the same variations with a high correlation, representing the terrigenous clasts input and reflecting the wa-
tershed hydrology,such as the volume of runoff controlled by regional precipitation or snow melt from the
high altitudes around the lake. Elements Sr,Zr and Ca have significant correlations,and Ca has nearly the
same loading in the first and the second principle component (runoff and wind) ,indicating that coarse
terrigenous clasts and authigenetic components both exist in the carbonates of the sediments,to which at-
tention should be paid when geochemistry analysis is done on carbonates in the sediments. Dissolved ele-
ments S and Cl might reflect the ratio of input water to evaporationrelated to salinity. However, these two
elements should be treated with caution due to the fact that they are affected by water content in the sedi-
ments.

Key words: Hala Lake ; XRF core scanning; Element geochemistry ; Environmental significance



