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Study on Soil Element Background Values of the Hoh Xil Area in North Tibet
BAI Jian-kun'?, WANG Jian-li', LI Chao-liu>, KANG Shi-chang’”, CHEN Peng-fei’

(1. School of Geography, Southwest University, Chongqing 400715, China; 2. Key Laboratory of Tibetan Environment Changes and
Land Surface Processes, Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing 100101, China; 3. State Key
Laboratory of Cryospheric Science, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of
Sciences, Lanzhou 730000, China)

Abstract: Hoh Xil locates at northern part of the Tibetan Plateau. Twenty five surface soil samples were collected from this area in
2007 and 32 elements were analyzed and compared to the element contents of Yarlung Zangbo river sediment, background element
value of the Tibetan surface soil and the Chinese Continental crust contents. The results showed that the element contents of the <20
pm fraction were higher than those of bulk samples; Contents of many elements of this study were similar to those of the Tibetan soil.
Meanwhile, contents of Ca and As of the studied area were higher than those of Chinese continental crust, resulting mainly from local
alpine arid climate and widely distributed the rocks that enriched in As, respectively. The EOF analysis of the contents of bulk soil
samples revealed the sources and chemical properties of studied elements : many elements such as Al, Fe, Ga inherit the characteristics
of the parent rocks of this region. Meanwhile, elements with an active chemical property and the element Zr that specially existed in the
heavy minerals also had a certain contribution to the contents. The contents of B and Cs revealed contribution of hot springs to the soil
of studied area.

Key words: Hoh Xil area; soil elements; background values; EOF analysis; North Tibet
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Fig. 1 Location map of the Hoh Xil and sampling sites
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Table 1  Location information of the samples at studied area

ke 4Gif E25:4 R/ m RS iz E235:4 45/ m
KKO02 37°39'37" 86°2521" 3042 KK21 35°31'17. 6" 85°10'44. 0" 4905
KK04 37°18. 462’ 86°39. 741’ 4112 KK22 35°26'08. 5" 84°13'50. 3" 4778
KKO07 37°06'40. 2" 85°43'09. 8" 4155 KK22-2 35°19'37. 1" 84°06'58. 8" 4796
KK09 36°48'51" 86°07'54" 4157 KK23 35°17'36. 3" 83°30'69. 0" 4 880
KK10 36°29'50" 86°04'41" 4890 KK24 35°11'02. 5" 83°11'28.4" 4838
KK12 36°04. 45’ 86°07.09’ 4910 KK25 35°25'03. 1" 83°06'32. 7" 5115
KK13 36°36'04. 5" 86°04'05. 3" 4655 KK26 35°18'31. 4" 82°42'23. 6" 4946
KK14 37°34'28.7" 86°17'24.0" 4586 KK29 34°56'12. 4" 82°13'57.0" 5122
KK15 36°15'49. 3" 86°04'48. 4" 4842 KK30 34°51'49. 6" 81°47'38.3" 5164
KK16 35°5222. 8" 86°03'28. 4" 5071 KK31 34°48'01. 5" 81°17'50. 7" 4998
KK17 35°40'50. 9" 85°44'46. 1" 5290 KK32 34°3630. 0" 81°40'51. 6" 5203
KK18 35°46'03. 4" 85°56'40. 3" 5055 KK33 34°32'20.7" 81°2525. 0" 5116
KK19 35°29'27.4" 85°34'15. 8" 5188
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Table 2 Elemental contents of Hoh Xil compare to other places
TR AR <20 wm AR T [ FE | JoE K <20 pm Higk AL 7Y I
Li 32.51 73.8 38.95 42.3 44 Ga 9.81 19.6 15.56 19.4 20
Be 1. 19 2.31 3.22 2.8 4.4 || As 13.28 24.16 22.04 18.7 1.9
B 56.38 83.53 50. 49 76.8 15 Rb 63.97 128. 54 136. 49 139 150
Na 1.24 0. 87 1.4 1.25 2.36|| Sr 289.8 383.32 193. 14 162 690
Mg 1.32 2.53 0.89 0.8 2.15||Y 17.55 25.57 23.51 21 27
Al 4.39 7.39 6.24 6.39 7.45|| Zr 248.2 157.98 174. 69 237 160
K 1.38 2.48 2.11 2.04 2.34|| Nb 9.31 14. 94 12. 89 — 34
Ca 5.37 6. 68 2.28 1.75 4.32| Cd 0.11 0.18 0.1 0. 08 0.05
Sc 6.2 13. 68 8. 64 10.7 11 Cs 5. 66 18.35 33.79 19.4 11
Cr 47.8 89. 46 76. 05 77.4 63 Ba 360. 53 488.23 367.8 281 610
Mn 503.8 910. 04 568.7 626 780 Hf 5.84 4.16 5.01 6.97 5.1
Fe 2.56 4.78 2.82 3.01 5.08( TL 0.38 0.74 0.83 0.7 0. 62
Co 9.42 17.3 10. 8 11.6 32 Pb 16. 54 26.77 28.21 28.9 15
Ni 23.59 47.22 45. 68 32.1 57 Bi 0.26 0.42 0.7 0.54 0. 19
Cu 22.3 37.72 25.38 21.9 38 Th 8.35 13.72 16.21 17.5 17
Zn 51.41 96. 88 66. 45 73.7 86 U 2.19 3.39 3.16 3.38 5.6
1) 5EE Na Mg Al K Ca Fe PSR IIE( % ) , HARKI mg kg =" 5 v [EIBG 58 2 BEABAR S8 STk [ 22 ], VO L ST R 5B AR STk 10],

e A LU T R AR Sk [ 23]

2.2 Al B AT E EOF 08T

K F RS 5301 (EOF ) 24 J5 430 HF 1 i3 IX
TCE M EEORIG AL ER L 2AFRIE (K 3) . W LAE F,
HIS A far g ) R 2 TTER B EN
84.19% , H. v EOF1 ) Jr 2 oT k3 5 S5 2 19
49.35% , Ui P 14850 F 19 T R IR AR X B — | Horp
Al Fe Sc.Co,Cu % T 2R IE T Hi 7 H Ak 24P iR
ERICRE TR K, X ST R EEORE T
AREA R R BT 38 CEgOT R A A
KRZPLEOF2 A EM 12.1% , It & 1i Sr
LAl T T B A T 1 08 R Y TRk R K, 1
EOF2 EE ML T 5 TR 0 R 4FIE, EOF3 Xt
M E TGRS EOF2 KARA Y, Horh Zr JTE T
di R A A, T IZoT R T E A T EY
Yyeb, PR BB T 25 M A ik 0. AE EOF4
Cd WDk R, — R BT 5 n £
REAE, [RTER S e 1 5 7 vo Ji R 2Ry TR B 37 5.
B Na Cs JTGETE EOFS ff i il /B b v, iX
B DU B A PGS B O A F A R
B, PE b R Kb E IR T R A A ER R E
20 g AR n] ] P L R TR R EORIET

BREA R B IR, R AR KA B 52 2R R SR >
Mo FET AR A R R[] It S e 1 55 g i
R BURFAE. PRI 12X A TC R 2 R e T AN
JUER FEAS B AL 0 WP AN 52 N Wi 8l A 195
P 1Al

o
3 g

(1) SR b, ] e L 380 3R A0 7 1 55 G i 4%
HEH X BT (A2 BT X 3 % B FE A, g
ML, OCR RS EERERm, T Cs, Cr, AL, K,
TI, Th, Rb 7ERFFE X A4 & /N T PG A A T
AR AR A [ A XM IR, TR e T
RSN, IR T KB E WA RO R R
o IRAFSE X Ca e RS A T
ST IZ A S As I TSR 5 BRI Z TS S
B, AFFTIX. As P iz i T2 E .

(2)EOF 4 #fr 201, nf n] G HL % + o0 % F 2R
FE T Y M RE A P RRAE  Forf Al Fe \Mn Zn  Cu 55 &
BENVRF i 5E HLA2E M R 1 0T R ST K.
[l — 6 5 s o0 R MAE 76 TR 9 h B e R 5K
(% EOF A th 52 Bl T 3 25 70 KRR ik 19 4k 4k . i



4 4] iEfE U

FECAL T AT P HLM X ST R SR (I

1501

#®3 WREELETEN EOF 447"

Table 3 EOF analysis of soil elements at studied area

JLER EOF1 EOF2 EOF3 EOF4 EOF5
Li 8.18 76.21 0.01 1.19 0.01
Be 84. 27 0.59 0.56 4.00 0.53
B 1. 49 20.98 0. 64 0.41 44.89
Na 21.34 0.62 0.19 0. 10 66. 26
Mg 7.56 59.14 6.40 14. 67 0.22
Al 91. 01 0.23 0. 04 0.01 5.29
K 82. 63 0.16 0.08 9.06 3.92
Ca 4.62 49.70 0.72 36.72 0.46
Sc 95. 65 0.24 0. 04 0.81 0.62
Cr 50. 98 3.31 11.56 0. 00 0.76
Mn 81. 54 2.34 0.31 1.14 0.26
Fe 82. 08 0.12 0.01 9.18 1.12
Co 86. 49 3.13 1. 54 4.75 0. 00
Ni 77.09 8.58 1.25 4.67 0.07
Cu 52.71 0. 05 0.10 23.81 0.14
Zn 88.17 2.96 0.22 3.13 0.72
Ga 95. 45 0.69 0. 00 1. 04 1.25
As 1.37 38.94 20. 16 3.69 19. 62
Rb 83.72 1.61 0.00 11.83 0.11
Sr 1. 80 68. 39 2.76 1.99 0.45
Y 72.42 0. 06 10. 43 8.82 0.15
Zr 0. 05 1.93 91. 58 0.01 0.98
Nb 61.15 1.08 24.90 3.76 0.02
Cd 0. 00 2.34 0.26 73. 96 8.82
Cs 2.96 0.27 1.77 1.30 31.58
Ba 31.70 7.62 0.19 16. 32 6.40
Hf 0.10 2.40 12.35 0.11 0.59
Tl 80. 46 3.10 0.07 9.67 0.48
Pb 84. 09 3.20 3.20 0.08 0. 06
Bi 35.52 0. 67 2.59 0. 06 1.02
Th 53.88 0.25 31.70 2.92 0.07
U 9.55 1.74 18. 49 29.70 1.00
Gt 49.35 12. 10 10. 26 7.47 5.01
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