1000-0550 2002 04-0552-08

66 ~ 0 Ma

p512.2

23

2001-12-10

13 ~8.26 Ma

1959

©)
1 12 1
& 730000
710075
13 MaBP
8.26~ <4.9 Ma >3.
13 MaBP
1
— 2 000 ~ 2 300 m
4 500 m
1
1b
19 000 m "
13
13~19
(1998040809



40
oo’

g7"30" QBr'lD'D'
|

-
- =0T 22430

&3B!

-
— - -l

it 4

g

L1 Til]

4500

ARG

500

= 2000

i Ll 1250
==L
; 1 e 7

(a) B
A usy | Wmswm oM | AR | el
;g':fﬁ " NISE zoiE | ’: |
450 ! H ! i
3000 ! :
1500 WE

- = bl
" o @ Ehihs
’
2 - TR

]
anno (M}

a 1 2. 3
4 5 — A-B. b b 13
NQT MF, . 1 MF, 2 BF
XF. KF. S. c. pT. — Kix.
Esh. Fyb. N. Q. e 1-1". A
1 a . b .

Fig.1 Location of the Jiuxi Basin a  South-North section of the Basin b Laojunmiao section

553



554

le 2
>13~8.3 8.3~4.9Ma 3.66~0.93 Ma 0.84 ~
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0.1 mm
3.2 4~11
12.18 ~ 8.26 Ma
1.72%
~14.82% 14.67% 6.23%
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3.28% 9.0% 6.13%
1.1% 10.84%
1 wt%

Table 1 Contents of main heavy minerals of Laojunmiao section wt%

27 Ljm3 100 1 .947.36 28.00 17.20 4.30 1.00 8.50 6.40 10.00  14.00  10.00

26 Lim2 864 1877.5 38.00 19.20 3.00 0.00 7.00 4.30 13.00 9.00 6.00

25 Ljm2 216 1713.61 29.53  21.83 6.04 0.35 6.71 2.70 9.38 14.08 9.35

24 Ljml 600 1 408 37.70  23.70 6.00 1.00 3.30 6.40 6.80 9.50 5.60

23 Ljml 250 1 206 34.50 41.80 4.60 0.50 2.00 6.80 4.00 4.50 1.20

22 Ljml 135 1103 34.60 20.00 4.70 2.00 13.00 9.60 3.50 4.00 9.00

21 Ljml 100 1071.55 46.00  26.00 6.00 1.00 6.00 4.30 4.30 2.00 5.40

20 Ljml 020 999.64 23.74  34.00 7.00 2.00 7.40 13.00 5.65 1.24 6.65

19 Ljm950 936.73 43.00 30.44 3.42 0.50 0.00 5.50 10.84 0.50 6.00

18 Ljm852.0 843.89 17.60  44.92 3.28 1.00 6.44 7.14 8.14 9.00 3.00

17 Ljm835.6 827 30.80 0.00 7.42 2.23 19.20 16.70 7.20 2.27 4.73 *

16 Ljm801 794 .15 38.68 0.00 9.00 3.10 25.16  16.60 3.00 2.40 2.20

15 Ljm766 760.34 24.69  56.50 4.00 1.19 0.70 5.50 3.68 2.28 1.45

14 Ljm738.5 733.4 28.50  36.34 8.10 0.70 7.30 11.44 3.47 2.68 1.21

13 Ljm702.4 698.52 25.21 40.17 6.38 2.27 8.53 12.23 1.10 2.01 2.03

12 Ljm577 575.69 40.00  30.04 8.09 0.37 6.36 2.77 5.00 4.55 2.55

11 Ljm526 524.97 27.53  29.41 6.76 5.42 14.07 8.81 3.38 0.53 2.56 PAe

10 Ljm454.5 453.86 24.05  38.40 7.21 4.47 12.29  10.10 0.95 0.00 1.18 *

9 Ljm360 359.8 1.93 19.11 6.53 3.80 41.09 24.75 1.45 1.33 0.00

8 Ljm352 351.92 31.98  26.29 5.60 2.03 17.35 6.10 3.4 1.00 5.44 w

7 Ljm326 326 3.36 18.88 1.72 0.70 19.09 5.28 0.59 1.87 1.68 Y

6 Ljm268 268 10.32 40.72 4.35 1.85 8.58 24.04 1.28 3.97 2.41 *

5 Ljm211 211 26.67 9.59 14.28 3.96 5.82 15.42 2.39 2.84 18.49

4 Ljm162 162 3.13 20.02 2.82 0.20 3.35 60.63 0.00 0.41 0.30 Y

3 Ljm108 108 34.85  23.31 5.27 1.01 14.69 9.63 0.00 0.86 5.12 Y

2 Ljm83.5 83.5 5.62 0.00 12.70 1.52 76.19 2.89 0.00 0.00 1.40

1 Ljm2 2 13.24 5.45 26.04 2.56 1.72 38.08 0.00 0.24 0.00 w
5.08% 0.5% 9.0% 3.4 23~27
3.0% 1.21% 9.0% 3.66 ~0 Ma
3.98%

0.35% ~ 1%
0.57%
3% ~6.04% 4.79%
4.00% ~ 13.00% 8.64%
4.50% ~ 14.08% 10.22%

1.20% ~ 10.00% 6.43%
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Fig.3  Uplift history of the northern Tibetan Plateau suggested by heavy minerals and sedimentary response in Jiuxi Basin
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Analysis of Tectonic Uplift and Heavy Minerals of Sediments on Jiuxi Basin

in the Northern Margin of Tibetan Plateau since the Late Cenozoic

SONG Chun-hui' 2

SUN Shu-rong'

FANG Xiao-min' >  SUN Dong'

1 National Laboratory of Western China’ s Environmental Systems and College of

Resources and Environment Lanzhou University Lanzhou 730000
2 State Key Laboratory of Loess and Quaternary Geology and Institute of Earth

Environment Chinese Academy of Sciences Xi' an Shaanxi 710075

Abstract Sediments in basins could record the ascending and descending difference of the earth crust. The sediments

of the Late Cenozoic in the Jiuxi basin located in the northern margin of the Tibetan plateau have sensitively and com-

pletely recorded the uplifting process of northern plateau. The heavy minerals of sediments have the regulatory variety in

the Laojunmiao section of Jiuxi basin since 13 MaBP detailed study of the heavy mineral has revealed four heavy mineral

stages of sedimentary evolution. they are (Dstable heavy mineral associations before 12.18 Ma BP  Drelatively stable

heavy mineral associations between 12.18 and 8.26 Ma BP  (Dunstable heavy mineral associations between 8.26 and 4.

9 Ma BP and Dthe very unstable heavy mineral associations since 3.66 Ma BP. The associated mountain erosion and u-

plift are suggested having experienced three phases on the uplifting process of the northern Tibetan Plateau that is tec-
tonic stable 13 ~ 8.26 Ma BP  gradual staggered uplift 8.26 ~ <4.96 Ma BP  and rapid intense intermittent mass

uplift
Key words heavy mineral

>3.66~0 Ma BP .

sediments

Late Cenozoic

tectonic uplift Tibetan Plateau





