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- - , A
(DCB) (14 CaCO; \ A
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Table 1 M orphological features of samples
D (em) ()
QH10 0~ 15 5GY6/1 5YR& 6
QH20 15~ 20 5GY6/ 1
QH30 20~ 34 20cm 7. 5YR4/ 6, 7.5GY6/1
QH31 34~ 50 20cm 7. 5YR4/6, 7.56Y6/1
QH40 50~ 60 7.5GY6/1
QHS50 - 7. 5YR4/ 6
2) M unsell 1]
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1.4 35.0 mg/ kg, QHS50 160. 65 mg/ kg pH
, , >9.0
QHIO QH30  QH40 : ,
QH50 QH10 QH30 [12) Ca K Na
QH 40 L17]
, ; QHS0 ,
2 ,QH 10 :
QH30 QH40
’ ’ X~ ’ °
QHS50 (Fet) 24.7 mg/kg,
( /) 14.8% QH30 QH31
> QH 50 : :
Table 2 The composition of clay minerals n samples , < 20% ( 3)
QH10 ’ 1
QH30 s
1. H1 H4
i 3 QHI0 QH40 5
C
QH50
2.2 (REE)
2.2.1
2 ,
1121 OH10
, , QH40 5 ,
: 188. 1992~ 201. 2106 mg/kg , QH50
; « 4 ;
, ( LREE, La- Eu) (HREE,
Gd- Lu) QHI10 QH40 5
. QHS0 5
2 1 QH50 5
CaCOs3 ,
3
Table 3 Basic properties of sediments in chem itry
CaCO;3
pH
(%) (mg/ kg) (mg/kg) (mg/kg) (%)
QH10 21.9 9.24 37. 45 32.6 3.00 9.2
QH20 30. 6 9.34 39. 54 35.8 3.47 9.7
QH30 31.0 9.37 36. 50 52.6 9. 87 18. 8
QH31 23.8 9.24 62. 28 46. 0 6. 18 13. 4
QH40 9.7 9. 06 50. 84 16. 9 1. 00 5.9

QH50 6. 6 9. 38 160. 65 24. 7 3. 67 14. 8
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4 (mg/kg)
Table 4 The contents of rare earth elem ents in samples( mg/ kg)
La C P Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu LREE HREE REE
QHI0 43.83 86.01 9.496 26.68 7.027 1.351 6.265 0.9005 5. 157 1. 136 2. 835 0. 5011 3.33 0.5329 174. 394 20. 6575 195. 0515
QH20 41.21 8274 9.177 30.21 6.871 1.296 5 921 0.8671 4. 786 1. 055 2. 656 0. 4711 3. 072 0. 4934 171. 504 19. 3216 190. 8256
QH30 43.59 84.54 9.278 34.50 7.109 1.422 6.65 0.9344 515 1.094 2 738 0.4912 3. 195 0. 519 180.439 20.7716 201. 2106
QH31 39.89 78.65 8.700 32 89 6.701 1.328 6. 321 0.8939 5.018 1. 093 2 674 0. 4758 3. 067 0. 4975 168. 159 20. 0402 188. 1992
QHA40 33.54 70.36 8.047 29.47 6.039 1. 161 5 558 0.791 4. 178 0.9098 2. 208 0. 4017 2 539 0. 4217 148. 617 17. 0072 165. 6242
QHS50 29.97 56.81 6.721 23.99 4.981 0. 9763 4. 847 0. 7191 3. 885 0.8539 2. 074 0. 372 2 338 0. 3833 123. 4483 15. 4723 138. 9206
, QH 10~ QH40 2.3
[ 18]
)
; (PAAS) :
,
QH10 QH20 QH30 QH31
: 1 : Fe Ca Mo Co Ni Cr Th V Nb
2.2.2 Be Ti Li , QH40  QHS0
(LREE/HREE) (La/Yb)y ( 6
> 1.0,
) )
§Ce L0, Ce 0]
Ce ,
Eu 2
| Eu )
SEu 1. 30 (5 EuSm 1.0 (211, (Sr Ba)
( 6, >0.35 Eu 5Ce (Th Nb Pb Ti Sc Y),
SEu s Al
s QH 10~ QH40
: , Ce QH 50
[18, 19] 5 i
7 Ba Ca Mn
5 5 QH 40
Table 5 The geochemical special ratios of REE in samples QH10~ QH31 4 ’
§Ce  OEu  Eu/Sm (La/Yb)y LREE/HREE i
QHIO 101 .30 100 8. 87 8. 44 ( 6 7) s 7 R
QH20 102 130  0.98 9. 04 8. 88 QH40  QH10 QH20 QH30 QH3I1
QH30 101  1.32 104 9. 20 8. 69 ’
QH31 102 1.31 103 8.77 8. 39
QH40 1.03  1.28 100 8. 91 8. 74 '
QH50 0.96 127 102 8. 64 7. 98 ’
PAAS 104 136 1.0l 9.13 9.49
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6
Table 6 The contents of major elem ents and microelements in samples
Fe Mg Ca Al P Zn Pb Co Ni Ba
mg/ kg mg/ kg
QH10 32. 6 13. 5 12.0 26. 9 381. 5 72. 59 38. 24 11. 2 48. 41 312. 8
QH20 35. 8 12. 3 11. 0 42. 9 473. 8 69. 62 45. 27 14. 56 60. 45 333.2
QH30 52. 6 19. 2 14. 7 29.17 489. 8 78. 59 44. 36 14. 12 .8 364. 7
QH31 46. 0 11. 5 17.5 37.7 493. 8 75. 49 390. 04 9. 256 45. 38 365. 5
QH40 16. 9 11. 3 21.2 23.9 392. 4 73. 00 31. 28 5. 616 22. 51 235. 0
QHS50 24.17 15.0 35. 3 27.0 384. 4 112. 5 43. 90 5. 522 23. 67 825. 3
Mn Mo Cr Th \Y Nb Be Cu Ti Sr Li
mg/ kg
QHI10 261. 6 9. 399 78. 12 11. 34 116. 9 17. 64 2. 659 62. 64 4859 137. 7 129. 4
QH20 247. 2 11. 82 88. 20 12. 56 131. 2 21. 48 2. 863 198. 9 4988 231. 2 134. 6
QH30 356. 8 9. 411 88. 34 17. 33 140. 8 20. 6 3. 108 34. 8 5233 220. 1 156. 4
QH31 391. 1 10. 25 74. 28 16. 19 123.7 20. 59 2. 551 53.2 4735 215.9 121. 7
QH40 348. 5 6. 996 42. 52 6. 554 76. 84 13. 27 1. 454 67. 86 3582 165. 5 60. 72
QH50 1048 7. 803 44. 82 9. 016 86. 36 14. 86 1. 259 14. 88 3143 126. 7 46. 86
7
Table 7 Normalized ratios of elements in samples
Sr Ba Ca Th Pb Nb Ti Sc Y Ni Co Mn  Fe Cr Al
QHI10 0. 31 0.45 0.48 .08 255 071 1. 35 1. 70 1.37 242 .12 0.44 0.93 2.23 0. 32
QH20 0.66 0.48 0.44 .20 3.02 0.8 1. 39 1. 66 1.26 3.02 1.46 0. 41 .02 2.52 0.51
QH30 0. 63 0.52 0.59 1. 65 296 0.8 1. 45 1. 70 1. 33 3. 04 1. 41 0. 59 1.50 2.52 0.35
QH31 0.62 0.52 0.70 .54 260 0.8 1. 32 1. 44 .32 227 0.93 0.65 1.31 2.12  0.45
QH40 0. 47 0.34 0.85 0.62 2.09 053 1.00 0.89 1. 10 .13 0.56 0.58 0.48 1. 21 0. 28
QH50 0. 36 1. 18 1. 41 0.86 293 0.5 087 0.85 1. 05 1.18 0.55 1. 75 0.71 .28 0.32
,
3 .
.
.
.
\ CaCO3 ,
; (< ; ,
20%), , N
QH40 1/ 4122
QHI10 QH20 QH30 QH31 4

(

)



433

Bt WO AT AT F R RAE TR F A
HUR # 5N BlE 69K A3 BhAe 4, B

(References) :

[ 1] Li J+jun, Fang Xiae-min. U plift of Qingha+T betan Plateau and
Environmental Change. Chinese Sciene Bulletin, 1998, 43( 15):
1569~ 1574. [ s
[J]- , 1998, 43(15): 1569- 1574. |

[ 2] Cui Zh# jiu, Li De-wen, Feng Jin-liang, et al. Planation surface—
A review. Chinese Sdence Bulletin, 2001, 47(21): 1761~ 1767.
L. : . 1.

,2001, 47(21): 1761~ 1767. ]

[ 3] Friedman G M, Sanders J E. Principals of Sedimentary. Beijing:

Science Press, 1987. 29~ 63. [ Friedman G M, Sanders ] E.
[M]. : ,1987. 29~ 63. |

[ 4]Gao Y+xin, Zhang Lir-yuan. U plift and paleosols evolution in Qing-
hai— Tibetan Plateau. In: Gong Zi Tong (ed). Environmental
Change and Soils. Bejing: China Sci & Tech Press, 1992. 17~
25 | ,

[A]l. . [cl.
, 1992, 17~ 25.]

[ 5]Liu Dongsheng. Loess and Environment. Beijing: Science Press,
1985. 1~ 20] . [M].
1985. 1~ 20. ]

’

[ 6] Rost K T. Pleiostocene paleoenvironmnetal changes in high moun-
tain ranges of central China and adjacent regions. Quat. Int.,
2000, 147~ 160.

[ 7]Mahaney W C, Russell S E, Milner M W, et al. Paleopedology of
Middle W sconsin/ Weichselian Paleosols in the Merida Andes,
Venewela Geoderma, 2001, 104: 215~ 237.

[ 8] Retallack G J, Alonse-Zarza A M. Middle Triassic pal eosols and pa-
leoclimate of Antarctica. Journal of Sedimentary Research, 1998,
68: 169~ 184.

[9]Quade J, Cater JM L, Ojha T P, et al. Late M bcene environmen
tal change n Nepal and the northern Indian subcontinent: Stable
isotopic evidence from paleosols. Geol. Soc. Am. Bull., 1995,
107: 1381~ 1397.

[ 10] Cerling T E, Quade J. Global ecological change in the M bcene:

Ex pansion of the C4 ecosystem. Nature, 1993, 361: 344~ 345.

[ 11] Gong Z+tong. Chinese Soil T axonomy— Theory® Mothodolgy*
Practice. Beijing: Science Press, 1999. 753~ 778. |

- . [M]. : ,
1999. 753~ 778. ]

[ 12] Liu Zh+fei, Wang Chengshan. Sedimentary environment and sig-
nification of Ya Xi Cuo Group m early Oligocene n Cocoxili Basin.
A cta Sedimentologica Sinica, 2000, 18( 3): 355~ 362. [

[J]- ,2000, 18(3): 355~ 362. ]

[ 13] L Zh+fei, Wang Cheng shan. Sedimentary environment analysis
of Tertiary Feng Huo Shan Group in Cocoxili Basin of northern
Qinghai— T betan Phteau. Acta Sedimentologica Sinica, 2001,
191): 28~ 36. [ s

[ ,2001, 19(1):
28~ 36. |

[ 14] Institute of Soil Science, Chinese Academy of Sciences. Physical
and Chem ical Analysis of Soils. Shanghai: Shanghai Sci & Tech
Press, 1978. 157~ 161. [

[M]. : , 1978. 157~ 161. ]

[ 15] Jenkins D A. Chemical and mineralogical composition in the identi
fication of paleosols. In: Boardman J ( Ed). Soils and quaternary
landscape evolution. Plymouth: John Willey & Sons Ltd., 1985.
23~ 43.

[ 16] Institute of Soil Science, Chinese Academy of Sciences. New Stan-
dard Soil Color Charts. Nanjing: Nanjing Press, 1989. 1~ 8. [

[M].
,1989. 1~ 8]

[ 17]Ni Shi-jun, Yang Wetdong, Tang Jiar wu, et al. Study on Low
— temperature Geochemical Behavior of Active Elements in diagen-
ess of buried sediments. Chengdu: Sichuan Sci & Tech Press,
196. 65~ 67. | s R s

[M].
, 1996. 65~ 67. ]

[ 18] Wang Zhong gang, Yu Xue-yuan, Zhao Zhen-hua, et al. Geo-
chemistry of Rare Earth Elements. Beijing: Science Press, 1989.
247~ 278 | . i i
[M]. : ,1989. 247~ 278.

[ 19] Huang Cheng— min, Gong Zi— tong. Geochemical im plication of
rare earth elements in process of soil development. Journal of Rare
Earths, 2001, 19(1): 57~ 62.

[20]Rollison H R. Using geochemical data: Evaluation, presentation,
iterpretation. London: Longman Scientific & Technical L imited,
1993. 30~ 123.

[21] Taylor S R, Mclennan S M. The continental crust: its composition
and evolution. Oxford: Blackwell, 1985. 13~ 90.

[22] Fenwick I M. Paleosols: problems of recognition and interpreta
tion. Boardman ] (Ed). Soils and quaternary landscape evolution.

Plymouth: John Willey & Sons Ltd., 1985. 3~ 22.



434 21

Differentiation of Paleosols from Sediments in Late Tertiary
Period of Wudaoliang Stratigraphic Section in Qinghai Province

HUANG Cheng-min"?, WANG Chengshan', LI Yaln', and YI Haisheng'
(1. Schod of Architecture and Environment, Sichuan University, Chengdu 610065 China;
2. Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059 China)

Abstract: It is significant for studies of geosciences to identify territorial paleosols (autochthonous deposits). Se
lected stratigraphic section of Wudaoliang m (QQinghai Province was analyzed morphologically and with inner
properties to discuss the methodology on differentiating paleosols from sediments ( allochthonous deposits),
which formed in Late Tertiary Period or early. The speculation about selected section developed from paleosols in
— situ was eliminated basically by use of such morphological features as hue, structure of sediment, and lacking
in bioturbation, and roots. Higher content of CaCO3 and lower ratio of free Fe (DCB- Fe) to total Fe with less
than 20 % illustrated that low degree of the sources of section in weathering and showed that the climate quite
dry and warm while selected section formed at that time. T he geochemical characteristics of rare earth elements
and microelements in selected section indicated that the sediments of selected section was transported and al-
lochthonous.

For rare studies on the change before and after paleosols were buried, and the morphological features of pa
leosols disappeared or varied due to diagenesis, so it was difficult to discuss the derivation of terrestrial sediments
by morphological features of deposition section. Therefore, some other unchangeable and preserved proofs were

needed to identify paleosols, of which geochemical features were effective.

Key words: sediment; paleosols; autochthonous sedimentation; allochthonous deposit



