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The relationship between seismic wave velocity and geologic time in sedimentary basin
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Abstract Dating is an important subject in geological research. The geologic dating methods face
some different difficulties . Consequently, in this study, a new geophysical method is used to do
the dating research in Chinese continental sedimentary basins. Based on the methods of statistics,
fitting and scanning, the relations of velocities, depths and ages in basins were investigated and a
new method to determine absolute ages was proposed. According to the formula, the range of
sedimentary basement age is also determined and compared with the results by isotopic methods.
The result shows the formula also can be used to determine the range of sedimentary basement
ages. Errors may be brought because China continental sedimentary basins are thought as one
tectonic unit.
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Fig. 1 Distribution of sedimentary basin in China
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Table 1 The parameters scanned from

each layer in Tarim basin

R AYORR % IE A8 E AR
)
24 a S8 1/n S8 a S8 1/n

VNGRS 31.5 0.135 31.5 0.135
HEL 69.5 0.135 36.0 0. 155
AL 69.5 0.135 60. 0 0.135
Fay 35k 32.5 0.16 52.5 0.14
—8s4 38.0 0.155 76.0 0.13
=54 31.0 0.165 36.0 0.155
SEAS 43.0 0.155 59.5 0.14
TH=4 31.5 0.14 30.0 0.14
L= 31.5 0.15 30.0 0.14
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Table 2 The parameters scanned by the different

wells in Tarim basin

R A T B AR I B0 B2 A% IE
M5
Z¥ a ZH 1/n S8 a 28 1/n
1 33.0 0. 145 30.0 0. 14
2 36.5 0.12 32.5 0.12
3 30.5 0.13 31.5 0.13
4 33 0.135 35.5 0.13
5 31.5 0.135 31.5 0.135
6 30.5 0.135 33 0.13
7 32.0 0.135 33.5 0.125
8 35.0 0.135 30.0 0.13
9 43.5 0.125 36.0 0.13
10 36.5 0.125 31.0 0.135
11 30.5 0.135 31.5 0.135
12 32.0 0.135 32.0 0.135
13 32.0 0.13 39.5 0.12
14 32.5 0.135 30.0 0.135
15 33.0 0.135 31.0 0.125
16 31.5 0.135 32.0 0.13
17 31.5 0.14 30.0 0.14
18 30.5 0.13 33.0 0.125
19 30.5 0.165 42.5 0.15
20 30.5 0.165 35.0 0.155
21 31.0 0.165 36.0 0. 155
22 32.5 0.16 36.0 0. 155

SR - ME . 45 R AR MG FE AL IE @ = 37. 15,
1/n=0. 180 i JE# 1IF a=37.15,1/n=0. 181.
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ZHUH.

PR R A2 R0 7 MR S5 2R O R Al
BIE a=41.79,1/n=0. 172 R E K IE a=36. 15,
1/n=0.17.

PLEZR WL A [ DU AR 3 5 B8 R) — )= £t
PSR R 2 DS RE B — 2L

®3 FRRKRAMHFHSH
Table 3 The parameters scanned from wells

in different sedimentary basins

ARABOR B K2 IE MR BE A IE
EAR S

S a S8 1/n ZH a S8 1/n
AN 31.0 0.16 30.5 0.19

49.5 0.16 43.0 0.165
I 1] 4 b 38.5 0.17 60 0.155

31.5 0.19 36.5 0.175
Aot 4 30.5 0.195 32 0. 205
mfEdL A 33.0 0.19 32.0 0.19

35.0 0.215 38.0 0.21
W A 35.0 0.21 34.5 0.21

35.5 0.185 39.0 0.18
EHORMAH  32.5 0.16 36.0 0.155
WRR M 64.5 0.155 30.0 0.175

33.5 0.185 35.0 0. 185
W L 4

33.0 0.175 36.5 0.17

x4 TRATRAMBRE-ELABSE
Table 4 The parameters scanned from each

layer in different sedimentary basins

AL B AL G B0 B2 A% IE
5
S a S8 1/n SZH a S8 1/n

LN 30.5 0.185 49.5 0.165
HEa 69.5 0.135 36.0 0.155
Fap 32.5 0.175 30.0 0.135
&0 56.0 0.165 51.5 0.165
=5 31.0 0.165 31.0 0.185
SRR 40.5 0.175 35.0 0.185
TH=4 30.5 0.195 30.5 0.19

FEE =4 32.5 0.19 39 0.175
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Fig. 2 Velocitey-depth relations for
different age (Tarim basin)
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Fig. 3 Velocitey-depth relations for
different wells (Tarim basin)
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x5 EHTEMINERLEER
Table 5 Comparison of computational ages

and observed ages in a well

A Faust 43

LR FUEL g maeR

(Ma) (Ma)
1489.0 2785.10 2.6~5.3 26.5 31.00
1704.8 3508.09 5.3~23.3 88. 46 108. 15
2840.5 3352.55 23.3~65.0 40.79 49. 45
3440.0 3436. 45 65.0~137.0 38. 89 47. 35
4060.0  3699. 23 137.0~227.0 50. 56 62.43
4295.0 3635.21 227.0~241.0 43.18 53.14
4300. 0 3720. 95 241.0~250.0 49, 38 61. 05
4610.0 5310. 33 250.0~295.0 363.79 481,18
4990.0 4538.18 295.0~354.0 134. 88 173.17
5553.5 4533. 83 354.0~438.0 120.52 154.70
6050.0 5002.57 438. 0~455.0 195. 94 256. 26
6370.0 6173.39 455, 0~465.0 631.50 859. 57

x6 NARIAMERERUTESZUNEIL R
Table 6 Comparison of computational ages and

observed ages on sedimentory basins

. WE OHE IR S AR AL
WA (m)  (m/s)  (Ma) (Ma)
AN N H
Mﬁ@ﬂ%%G 4597 5100 199.92  213.5~112.7
jT.)Ll/J
B HE R, 1
EE SR £ e 5500 5400  232.51 7§ WA b
DY 1] 235 *
U J1| 435 b - 2 5
(He 334 >0) 6011 5850  337.90  710.54
PRV O 42020 11000 6200  258.35  HiER
o s . WA B A
VT TS A b [22023) 4600 5300 249. 54 .
i R
i 5
REAILOES 7200 6300  432.94 900
1)
e o § '
WREMAIIR o0 5800 420,18 1900
w1

A SO A 75 4 TR A B RIS 19 2 BOE TR DT
F M HE TS B AR AL DO 4 3 ik I ) R S TR — i
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