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The Geochemistry Analysis of the Debris Flow Sediment in the Quaternary
at the Eastern Fringe of Qinghai-Tibetan Plateau

WEI Dong-lan, LI Yong-hua

(College of Urban and Environment Science, Liaoning Normal University ., Dalian, Liaoning 116029, China)

Abstract: The debris flow of the Wudu region in Gansu and Xiaojiang River Basin in Yunnan was taken as
study Sites. By geochemical analysis, the chemical elements distribution, allocation and migration of chemi-
cal elements in debris flow in different times at different areas were investigated. Then the characteristics of
climate change which influenced by the SiO,/Al,O,, the content of CaCO,, pH and organic matter in the
sediment of debris flows were analyzed. The results showed that the geochemistry features of debris flow in
Quaternary were distinct from other types of sediment. With the ages varying from oldness to youth, the
content of SiO,, the content of CaCO; and organic matter changed from high to low values, whereas the con-
tent of Al, O, and the content of K, O increased. The SiO,/Al, O, in debris flow became low from old to new
ages, which showed that the tendency of climatic change became dry in this regional of Quaternary period.
This result have some referential significance for the analysis of the uplift of Tiber.
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~4.95%, 3.6%~5% ; Na, O K,O  2.56%~4.21%,
0%~0.15%, 0.1%, s MgO 2.07% ~3.57%; SiO,
. 64.05% ~49. 26%,
( ) SiO,, (TTP) 50. 27~49. 26 % ; Al, O,
AL O, ,Fe,0,, K,O, MgO , 15.59% ~24.49%, 22% ~24%
Na,O,MnO,TiO,.P,O; ( 2), ;Fe, O, 6.29%~13.2%.,
1
SiO, P,0O; Fe, O; Al; O CaO MgO K, O Na, O MnO TiO,
LJJO 33.15 21.70 0. 40 2.35 4. 00 24.58 13.13 0. 90 0 0.07 0.23
SJ® 6.59 57.08 0.15 9. 38 18. 95 0.08 3.35 3.61 0.07 0.03 0.68
Q, SI® 7.04 53.74 0.14 8. 87 21. 26 0.13 3.59 3.98 0.09 0.03 0.77
SJ@ 6.69 54. 54 0.17 9.49 20. 67 0.14 3.42 3.70 0.11 0.03 0.77
SI® 7.06 53.02 0.14 9.53 20. 67 0.14 3. 54 3.85 0.11 0. 04 0. 80
NDP® 5.88 52.59 0. 26 9.05 23.14 0 2.70 4. 80 0.08 0.12 1.25
LIJ® 5.90 50. 88 0. 26 10. 76 23.12 0.01 2.32 4.73 0.03 0.21 1.18
DDD 8.72 48. 68 0.15 13.71 19. 65 0.67 4.43 1.77 0.14 0.12 1.71
DD® 6.06 50. 94 10. 84 22.66 0.03 2.48 4.79 0.05 0. 26 1.14
Q; DD® 5.98 51.56 0.17 10. 09 22.72 0. 04 2.44 4.48 0.05 0.23 1.14
DD@ 5.91 51.43 0.14 10. 16 23.01 0.01 2. 46 4.95 0. 04 0.24 1.14
DD® 6.11 51.93 0.16 10. 07 23.10 0.02 2.37 4.79 0. 06 0.27 1.16
DD® 6.55 50. 41 0.18 11. 00 22.63 0.02 2.38 4.78 0. 04 0.33 1.13
DD® 7.78 49.70 0.16 1. 35 24.39 0.03 1. 96 4. 00 0.15 0.14 1.18
2
SiO, P, 0O Fe, O; Al O CaO MgO K,O Na, O MnO TiO,
TTP 6.95 64. 85 0.17 6.29 15.59 0.15 2.07 2.65 0.09 0.01 0.58
Q QJG 7.00 50. 09 0.41 12.99 21.78 0.09 2.76 3.34 0.18 0.17 0. 96
QJG 6.95 49. 64 0. 40 13. 20 21.50 0.11 2.94 3.35 0. 25 0.21 00. 99
Q QG 6.52 51.63 0.13 11.05 22.66 0.15 3.53 3.48 0. 30 0.08 0.79
QJG—1 5.67 49. 26 0.21 11. 38 24, 39 0.09 3.41 4. 21 0.39 0.07 1. 06
Q QJG—2 5.46 50. 27 0.21 10. 90 23.34 0.16 3.57 3.94 0.47 0.13 0.92
3.2 CaCo,
(LID 41. 785% ~ 49. 503 % ;
CaCO, 69.80% ; (DD) CaCo, 17. 24 % ~
sh CaCO;, 10.163%C 3.
3 CaCO, %
LJJ®O SI® SJI® SJ@ SJ® NDP@O NDP® DDQD DDQ® DD® DD® DD® DD®
CaCO; 68.80 41.79 46.40 47.26 49.50 26.00 12.42 15.05 12.05 10.61 17. 24 11.63 12. 89
4 CaCO; 9.946% ~7.895%(C 4),
TTP QJG QJG MCG BLSO BLS® 3.3
CaCO; 70.98 15.03 14.75 11.586 7.895 9.946 pH y
(TTP) 9.42~8. 34 , C 5,
CaCO, 70. 982%, (DD)PH » 9.0
(QAJG) (MCG) o
CaCoO, 15% ~11.586% pH . 9.0,
(BLS) CaCO, pH C 6,
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5 pH
SI® SJ® SJ@ SJG) DD DD® DD® DD® DD DD® NDPD NDP®
pH 8.98 8. 82 8.79 8.63 9. 25 9. 26 9.42 9. 00 9.08 8.34 9.61 8. 96
6 pH C 7))
TTP QG QG MCG BLSD BLS® 0.305%,
pH 9.85 8.9  8.74 8.49 893  9.44 ,
, « 8,
7 %
LIJO SI®@ SI® SI@ SI® NDPO NDP@® DDDO DD® DD® DD DDE® DD®
0.208 0.214 0.13 0.19 0.21 0.14 0.15 0.13 0.18 0.15 0.23 0.31  0.58
8 % 3.4
TTP QG  QIG MCG BLSD BLS® Ca*" ,Mg*", K" Na"
0.305 0.19 0.187 0.161 0.162 0.157 ) i 9
9 %
HCO, Cl SO, Ca? Mg?' K" +Na'
SI® 0.037 0. 020 0.0334 0. 006 0. 007 0.024 0.1274
a SI® 0. 003 0. 0204 0.358 0.0114 0. 0008 0.0153 0.1235
’ SI® 0.051 0. 024 0.023 0.013 0. 0058 0.0198 0.1359
SIG 0.0327 0.0212 0.0633 0. 025 0. 007 0.014 0.1635
NDP®D 0. 044 0.018 0.014 0. 005 0. 0061 0.018 0.105
NDP@ 0. 467 0.025 0.016 0. 004 0.006 0.0255 0.1223
LIJ® 0. 039 0. 020 0.0131 0.008 0.003 0.0199 0.1028
Q DDD 0. 044 0.018 0.014 0. 005 0. 0061 0.018 0.105
DD® 0. 467 0.025 0.016 0. 004 0.006 0.0255 0.1223
DD® 0.039 0.0176 0.019 0.0025 0.0049 0.0232 0.1063
DDG) 0. 039 0.0225 0.0203 0. 0065 0. 008 0.0166 0.1128
DD® 0.033 0.016 0.0299 0. 006 0. 009 0.014 0.1077
DD® 0. 034 0.096 0. 394 0.124 0. 054 0.019 0.7213
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LJJ©O SI® SI® SI@ SJ® NDP® LJJ@ DDQ DD® DD® DD® DD® DD®
SiO, /ALO;  9.22 5.12 4. 30 4.49 4. 36 3. 86 3.74 4.21 3. 86 3. 80 3. 82 3.79 3. 46
11
TTP QG QIG MCG BLSD BLS® Si0, /Al O,
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. (ShH
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