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Fig.2 Water soluble salts content against depth in Xiejia section ( paleomagnetic results after reference 14 )
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Table 1 Statistics characteristic of water soluble salts

in Xiejia section ( Unit: mg/L)

Ca®* 0.00 85.00 22.95 22.34
S03- 0.00 3137.40 645.50 661.90
Sp2* 0.00 12.09 1.69 2.24
Na* 0.00 1069. 59 146. 14 149.75
cl- 0.00 1374.19 131.42 219.82
K* 0.00 172.68 7.53 16.32
Mg?* 0.00 321.23 18.55 26.68
2

Table 2 Correlation coefficients of water soluble salts

in Xiejia section

Ca’* SO% - S+ Na* Cl- K* Mg*
Ca?* 1.00
S02- 0.80 1.00
Sr?t 0.70 0.69 1.00
Na* -0.07 0.14 -0.19 1.00
cl- 0.03 0.12 -0.11 0.8 1.00
K* -0.05 -0.08 -0.05 -0.02 -0.08 1.00
Mg?*  0.32  0.40 0.32  0.10 0.11 0.45 1.00
SO;~ Na*.K*
Mg** ( 4b c
d)
SOﬁ‘
SO;~ Na*
2- 2-
o SO; SO;
S0; ™ * ( 9)
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(  6b) o
o ( 2).
4 (a) Ca** S0~ ( S0%- Ca**
Ca’* S0% - (SO;™* ) ;(bd) 803~ ( S0%-
SO; * ) Na".K* Mg )

Fig.4 (a) plot of Ca** versus SO.™; rhombus represents the SO}~ determined; cross represents ( SO, * )  which is the SO}~

2+

content the same mole fraction with Ca’* based on the assumption that all Ca®* are from gypsum dissolution. ( b-d) plot of excess

SO;™ versus Na* K* and Mg®* respectively, excess SO is the difference between SO~ determined and SO~ * .

5 (a) SO27(S02" SO ) S02° . (b) SO02°  SOX

Fig.5 (a) plot of exessS0;~ versus SO;~ determined; (b) plot of exess-SO;~ versus SO; ™ * .
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6 ( 19 )
() i (b)
Fig. 6  Schematic diagram showing the depositional evolution ( redrawn from reference 19 )
(a) high water table stage with dry salt lake; (b) stage with disappearance of dry salt lake.
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Control of Sedimentary Facies Alternation on Water Soluble Salts in
Inland Lake Sediments as a Paleoenvironmental Proxy:

A case study from Xining Basin

LIU Yansui' YANG Yi-bo® FANG Xiao-min' > SONG Chun-hui’ LIU Xiao-ming’

(1. Research School of Arid Environment & Climate Change Lanzhou University Lanzhou 730000;
2. Key Laboratory of Continental Collision and Plateau uplift Institute of Tibetan Plateau Research Chinese Academy of Sciences Beijing 100085;
3. School of Earth Sciences Lanzhou University Lanzhou 730000)

Abstract: It is significant for using China inland basins deposition to obtain the Cenozoic continental climate change
records that we appropriately acquire paleoenvironmental proxies and examining their validity for a long-term scale.
Water dissolved salts as a paleoenvironmental proxy has widely applied to the field of inland lake sediments with
stable sedimentation. However it is required to examine when this proxy has been used to the lake sediments with
significant sedimentary facies alternation. In this study we focus on a set of strata of inland lake sediments consisting
of mudstones/gypsum alternations in Xiejia section Xining Basin age ranging from Eocene to Miocene. The investi—
gation of water dissolved salts in Xiejia Section sediments shows the strong control of lithology alternations on variations
of water dissolved salts concentrations. Specifically the gypsum and mudstone layers correspond to the high/low con—
centrations of Ca’* SO;™ and Sr”* respectively. The lower part of this section sediments with widely spread gypsum
layers has low concentrations of Na* and Cl~ and high concentrations of Ca>* SO, and Sr’"; The upper part of this
section sediments lack of gypsum layers has slight high concentrations of Na® and Cl~ and low concentrations of
Ca’" SO.” and Sr**. Based on the sedimentary facies analysis the gypsum and red mudstones layers are corre—
sponding to shallow playa lake and distal alluvial fan respectively. The evolution from distal alluvial fan and shallow
playa lake alternations in the lower part of this section to distal alluvial fan in the upper part indicates a regional aridi—
fication process. The water dissolved salts in Xiejia section strongly controlled by sedimentary facies alternations
clearly indicate a dry trend occurred at about 33 Ma. Hence for the inland lake sediments with significant sedimenta—
ry facies alternations not only the solubility limit control on the carbonate-sulfate-halide sequences in the d inland
lake water but the differences of water dissolved salts occurrence and activity between different sedimentary environ—
ment of solute types provided by the source area should be taken into account.

Key words: Xining Basin; water dissolved salts; sedimentary facies; paleoenvironment



