32 5 — Vol. 32 No. 5
2007 9 Earth Science — Journal of China University of Geoscdences Sept. 2007

1 — 1 —1 2 > 3 B -1
77‘%,@7“/@75 9E%£7H_\9—%§EE% 91%‘5575_
1. P B i K 3 s A 5 IR, 31 X 430074
2. b B A 23R 5 s A T, AL 100029
3. P E &k AR KA IR e Iz, B 2 1 730020

- . . 7
(1) 1~8.5m(92. 4~78. 8ka), 24. 42 t'm, 716.8%X 1076 SI, 7.8 C,
500 mm ;(2) 8.5~ 14.8 m(78. 8~ 65. 3 ka), 26. 831+ m, 442.3X107°
SI, 5.2 370 mm, :(3) 14.8~20.3 m( 65. 3~ 57. 3 ka), 25. 940 m,
320. 7< 10768, 3.5%C 280 mm, ;(4) 20.3~24.9 m(57.3~47.7ka),
25.23m, 516.4X 106 SI, 6.0 C, 410 mm, ;(5) 24.9~29.4m
(47.7~40.9 ka), 25.464m, 299. 4X 106 SI, 3.1°C 270 mm,
;(6) 29.4~34.2m( 40.9~32.4ka), 21.46m, 405.5< 10-° 81, 4.7,
350 mm, (7 34.2~39m(32. 4ka ), 188.894m, 381. 1X 107 ° SI,
4.4°C, 330 mm, ) . [ MIS5
;s 10 111 MIS4 ;s IV LV VI MIS3 ; VI M IS2
RM ,
. P534 : 1000 - 2383( 2007) 05 - 0703 - 10 . 2007-06-16

Environmental Evolution of Late Pleistocene Loess
Deposits at Lintao County, Gansu Province

ZENG Fang ming's XIANG Shu yuan', LU Yu lin®>, MA Xin min’, LU Jing fang'
1. Faculty of Earth Sciences. China University of Geosciences, Wuhan 430074, China
2. Institute of Geology and Geop hysics, Chinese Academic of Sciences, Beijing 100029, China

3. Northwest Branch of the Research Institute of Petroleum Exploration and Develop ment, PetroChina, Lanzhou 730020, China

Abstract: According to the comprehensive analysis of granularity and magnetic susceptibility of late Pleistocene loess paleosol
sequence at Tawan Lintao County, Gansu Province the climate change in this area can be divided into seven phases. (1) 1
- 8. 5m above the bottom ( 92.4 - 78.8 kaBP) : the average value of particle diameter and magnetic susceptibility was 24.42
“m and 716.8X 1076 SI, and the annual average tem perature and precipitation reached to 7.8 ‘C and 500 mm, being the
highest of the seven phases indicating warm and wet climate. (2) 8. 5-14.8 m above the bottom (78. 8 — 65. 3kaBP): the
average value of particle diameter and magnetic susceptibility was 26.83#m and 442.3X 107° SI, and the annual average of
temperature and precipitation was about 5.2 ‘C and 370 mm. The climate was tepid and dry. (3) 14. 8- 20. 3 m above the
bottom ( 65.3-57. 3 kaBP): the mean of particle diameter and magnetic susceptibility was 25. 94 #m and 320. 7< 10-° SI,

and the annual average temperature and precipitation was about 3.5 ‘C and 280 mm. The climate changed to be mild dry and

slightly cool. (4) 20.3-24.9 m above the bottom (57. 3—47. TkaBP): the average value of particle diameter and magnetic
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susceptibility was 25. 23/ m and 516. 4X 107 °SI, and the annual average tem perature and precipitation reached 6.0 Cand
410 mm. It was mild dry and slightly wet. (5) 24.9 —29.4 m above the bottom (47.7-40.9kaBP). the mean of particle di

ameter and susceptibility was 25.46%m and 299.4X 10-° SL and the annual average temperature and precipitation was 3. 1
C and 270 mm. The climate was mild dry and slightly cool. (6) 29.4 —34.2 m above the bottom (40.9 —32.4 kaBP): the
average value of particle diameter and susceptibility was 21.46%m and 405.5< 10”°SI, and the annual average temperature
and precipitation was about 4.7 C and 350 mm. It was mild dry and slightly wet. (7) 34.2 -39 m above the bottom ( after
32.4 kaBP): the average value of particle diameter and susceptibility was 188.89/m and 381.1X 10-°SI, and the annual av

erage temperature and precipitation was about 4.4 ‘Cand 330 mm. The dimate was warm and dry. There shows a high com

parability between these climate changes in the studied area and the regional environmental evolution. Phasel corresponds to
the warm M IS( marine isotope stage)5 ; Phasell and IIl correspond to the cooling MIS4; Phase IV, Vand VI correspond to
the warm M IS3 ; Phase Vllcorresponds to the cooling MIS2. Compared with adjacent areas like Jiuzhoutai in Lanzhou Prov

ince and core RM in Zoige, the climate is obvious warmer and wetter in Linxia during the same period.

Key words; Lintao County, Gansu Province; late Pleistocene; loess; environmental evolution.
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Table 1 Granularity analysis results of the loess paleosol sequence at Tawan, Lintao Countys Gansu Province
(%)
Kd
<S'm 5~10%m 10~ 504 m > 50t m (#m) (#m) (#m)
LD22 1 7.55 6.55 30.4 55.5 253.8 59. 69 334.3 4.03
LD2t 2 11.0 10.9 43.2 34.9 111.2 32.06 201. 1 3.93
LD2F 1 11.3 10.5 44.2 34.0 107. 4 31.81 196. 8 3.91
LD26 1 8.0 7.2 33.4 51.4 283. 1 50.57 426.0 4.18
LD19 3 18.8 13.5 59.7 8.0 23.77 18.95 19.31 3.18
LD19 2 20. 8 15.7 58.7 4.8 20.79 16.23 17. 00 2.82
LDI9 1 20.0 15. 1 58.9 6.0 21.92 17.04 18. 00 2.95
LD18 1 19.6 14.7 58.4 7.3 23.17 18.45 18. 68 2.98
LD17 2 22.1 16.7 58.2 3.0 19.42 15.05 15.90 2.63
LD17 1 22.9 17.2 54.6 4.3 19. 69 14. 49 17.55 2.38
LD16 6 20.9 15.4 54.7 9.0 35.98 16. 54 94. 11 2.62
LD16 5 23.2 15.4 54.9 6.5 21.55 16. 21 18.26 2.37
LD16 4 20. 8 14.9 58.0 6.3 22.21 17.55 17.93 2.79
LD16 3 19.6 14.2 57.17 8.5 23. 66 18. 68 19. 32 2.94
LD16 2 20.0 13. 1 57.0 90.0 24. 81 19.58 21.01 2.85
LD16 1 18.3 12.8 60. 4 8.5 24.54 20.76 18. 87 3.30
LD15 2 22.2 16.6 58.9 2.3 18. 88 14.94 15.91 2.65
LD15 1 25.6 18.6 53.0 2.8 17.83 12. 81 17. 60 2.07
LD14 3 17.3 12.5 55.5 14.7 42. 85 22.22 81. 62 3.21
LD14 1 17.4 13.2 59.9 9.5 24.71 20. 42 19.22 3.44
LD13 1 19.2 15.2 59.6 6.0 21.89 17. 10 18.37 3.10
LD12 1 17.3 12.9 58.7 11.1 26.20 21.21 21.88 3.39
LD1E 1 16.3 11.9 61.7 12.1 26.93 22.87 21.09 3.79
LD10 5 15.9 11.6 61.3 11.2 26.58 23.42 19. 87 3.86
LD10 4 16.0 11.7 61.2 11.1 26.58 23.33 20.01 3.83
LD16 3 16. 8 12. 4 62.3 8.5 24.94 21. 60 18.53 3.71
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(%)
<F'm 5~10t m 10~ 501 m = 50t m (#m) (#m) (#m) kd
LDI10 2 17.0 12.9 62.0 8.1 24.43 20. 61 18.39 3.65
LD10 1 19.4 14.2 59.2 7.2 22.59 17.88 18.18 3.05
LD9 1 19.0 14.1 57.8 9.1 23.73 18.36 19. 86 3.04
LD8 3 19.1 13.4 56.8 10.7 24.88 19. 61 20. 36 2.97
LD8 2 20.0 14.4 58.0 7.6 22.67 17.76 18.50 2.90
LDS 1 19.0 13.9 61.1 6.0 22.53 18.49 17. 50 3.22
LD7 1 20.3 16. 1 61.7 1.9 19.39 15.85 15.01 3.04
LD6 4 19.5 15.1 61.7 3.7 20. 87 16.97 16.19 3.16
LD6 3 17.0 12.4 61.7 8.9 24.93 21.37 19.05 3.63
LD6 2 17.7 12.4 49.1 20.8 42.99 22.69 57.52 2.77
LD6 1 15.3 11.5 52.6 20.6 43.67 25.52 61.93 3.44
LD5 1 18.6 14.1 50. 6 16.9 44. 46 18.71 68. 81 2.72
LD4 1 20. 1 13.7 56.2 10.0 28.26 18.51 36. 63 2.80
LD3 5 21.6 16.3 60. 0 2.1 18.97 15.49 15.12 2.78
LD3 4 23.0 16.5 56.8 3.7 19.21 14. 81 16.38 2.47
LD3 3 21.3 15.8 59.5 3.4 19. 87 15. 84 16. 11 2.79
LD3 2 20.7 15.1 61.5 2.7 20. 13 16.78 15.69 2.97
LD3 1 19.6 13.5 58.5 8.4 23.61 18.96 19.33 2.98
LD2 1 16.7 11.0 59.6 12.7 27.6 24.96 20. 67 3.57
LD 2 20.6 14.2 64.3 0.9 19. 95 17.83 14.59 3.12
LDt 1 18. 1 13.8 64.3 3.8 22.17 19.12 18.88 3.55
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Fig. 1 Grain size varation in the loess sequence at Tawan, Lintao County, Gansu Province
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2 - ( . 107° SI)

Table 2 Tested data of magnetic susceptibility of loess paleosol sequence at Taw an Lintao Conuty, Gansu Province

GD222 338.5 GDI6 8 309. 3 GDI6 11 289.2 GD63 548. 8
GD22 1 380. 3 GD16 7 264.2 GDI6 10 310.0 GD62 344.7
GD2t3 415.7 GDI6 6 258.5 GDIB 9 312.5 GD6 1 453.2
GD2t2 394.7 GDI16 5 311.8 GDIO 8 263. 8 GD53 342.2
GD2t 1 490. 0 GDI6 4 321.8 GDI16 7 286.5 GD52 759.0
GD203 304. 8 GDI16 3 240.9 GDIOB 6 307.0 GD5 1 441.0
GD202 372.5 GDI16 2 270. 5 GDI16 5 294.5 GD41 441.7
GD20 1 352.5 GDI6 1 312.0 GDI6 4 304.7 GD3 11 933.7
GD195 419.3 GDI5 4 637.7 GDI16 3 363.5 GD3 10 1089. 3
GD194 419.3 GDI5 3 755.0 GDI6 2 482.2 GD39 769.0
GD193 405.2 GDI5 2 617.2 GDI6 1 376.3 GD38 676.7
GD192 453.0 GDI5 1 716.0 GDY 1 470.0 GD37 421.5
GDI19 1 368.0 GDI4 6 347.5 GD8 6 328.3 GD36 771.7
GD183 323.3 GDI14 5 414.7 GD§ 5 420.7 GD35 873.3
GD182 368. 8 GDI4 4 367.3 GDS 4 403.7 GD34 1172.0
GD18 1 354.5 GDI14 3 324.2 GD§ 3 518.0 GD33 815.7
GD17 4 408.7 GDI4 2 342.0 GD8 2 464.0 GD32 706. 2
GD173 522.0 GDI4 1 323.8 GDS 1 431.8 GD3 1 617.5
GD172 452.0 GDI3 2 805. 7 GD7 1 613.0 GD2 1 253.7
GD17 1 371.8 GDI3 1 546.2 GD6 7 448.0 GD13 885.7
GD16 11 410.2 GDI2 1 350.0 GD6 6 470.5 GD12 1373.0
GDI16 10 308. 3 GDI+ 2 306. 5 GD6 5 333.8 GDt1 277.0
GD169 285.3 GDI11 1 299.3 GD6 4 451.5
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Fig. 2 Curves of magnetic susceptibility, paleo precipitation and paleo temperature in the loess paleosol sequence at

Taw an, Lintao County, Gansu Province
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m . 14.8~20.3 m.
263.8X 107 ° ~482.2X 10 ° SI, 320.7< 107° SL
. 11 .

26~-5.7°0C 3.5 G 240 ~ 400
mm, 280 mm.

v 20.3 ~24.9 m.

) 111 .
323.8X10°° ~805. 7>X 10 ° SI, 516.4xX10°°
SI. 3.5-9.17C, 6.0 C,

290 ~ 560 m m, 410 mm.
Voo 24.9 ~29. 4 m.

. 240.9%X107° ~410.2X 10" ° SI, 299. 4%
107° SL. I\ ’

2.2~4.8 C, 3.1 G 220 ~350
mm, 270 mm.

VI 29.4 ~34.2 m.
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4
. 7
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59.,13%, 24. 42 t'm, Kd, 2.97.
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b b b
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- CaCOs
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500 mm 12.5 °C,
710 mm. 2.4 C, 230 mm
. Si
10 G 600 mm ( ,2002).
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. 18.63%,
57.97 %, 26. 83 'm,
Kd 3.12. I .
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Fig.3 Comprehensive comparation of multi indexes in the loess paleosol sequence at Tawan, Lintao County, Gansu Province
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