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Calculating methods and assessment of stretching factor .
A case study of Northern Jiangsu Basin
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Abstract; Basin stretching factor is a key parameter of extensional basin study and it was normally calculated
from definition, balanced cross-section and tectonic —thermal modeling. The principles of traditional methods
were briefly introduced in this paper, and the stretching factor of extension rifting in the Northern Jiangsu Basin
after the late Cretaceous was also calculated. Basin stretching factor can be acquired by definition based on crust
thickness, and it can be easily compared in different regions. For multi-phases stretch basin, it is hard to deter-
mine the stretching factor in different phases. The balanced cross-section method can reconstruct the basin stretching
factor of multi-phases stretch, but the real equilibrium is actually hard to reach while the tectonic—thermal sub-
sidence of the lower crust is not taken into consideration, thus other methods are needed for better comparison.
The tectonic—thermal modeling method considers tectonic—thermal subsidence, and can also read curst thickness
in any period. As a result, the tectonic—thermal modeling method is regarded as the more precise and convenient
approach to calculate basin stretching factor.
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Table 1 Stretching factors of balanced cross-sections
g44 and g78 in Northern Jiangsu Basin
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Fig. 1 Distribution of stretching factor calculated by definition method in Northern Jiangsu Basin and adjacent areas
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Fig.2 Balanced cross-section g78 in Northern Jiangsu Basin
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Fig.3 Balanced cross-section g44 in Northern Jiangsu Basin
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Fig.4 Crust thickness and controlling points of tectonic units crossing g78

in Northern Jiangsu Basin, modelled by tectonic-thermal evolution
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Table 2  Crust thickness crossing g78 in Northern Jiangsu Basin, modelled by tectonic—thermal evolution m
KBRS /km 0 19 24 75 85 94 99 106 119 124 142 144 184
TN m 1 k i i h g f e d ¢ b a
0 Ma 33999 30380 33264 30872 30238 27869 30589 29806 26154 31951 28501 27205 32227
38 Ma 34 038 31828 33842 31556 30939 28804 31292 30437 28534 32380 28509 29516 33131
54.9 Ma 35606 32727 34460 32256 314838 31411 32158 30859 30271 33130 30614 31323 34250
83 Ma 35966 35020 35630 34762 34451 34413 34647 34220 34078 35032 34269 34407 35460
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Table 3  Stretching factor crossing g78 in Northern Jiangsu Basin, modelled by tectonic—thermal evolution
HKFEERS/km 0 19 24 75 85 94 99 106 119 124 142 144 184
Pl 5 m 1 k j i h g f e d c b a
95 ~83 Ma 1.00 1.03 1.0l 1.04 1.04 1.05 1.04 1.05 1.06 1.03 1.05 1.05 1.02
83 ~54.9 Ma 1.01 1.07 1.03 1.08 1.09 1.10 1.08 1.11 1.13  1.06 1.12 1.10 1.04
54.9~38Ma 1.05 1.03 1.02 1.02 1.02 1.09 1.03 1.01 1.06 1.02 1.07 1.06 1.03
38 Ma—*%- 1.oo0 1.05 1.02 1.02 1.02 1.03 1.02 1.02 1.09 1.01 1.00 1.08 1.03
95 Ma—*%- 1.o6 1.18 1.08 1.17 1.19 1.29 1.18 1.21 1.38 1.13 1.26 1.32 1.12
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Fig.5 Crust thickness and controlling points of tectonic units crossing g44
in Northern Jiangsu Basin, modelled by tectonic—thermal evolution
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Table 4 Crust thickness crossing g44 in Northern Jiangsu Basin, modelled by tectonic—thermal evolution  m
KPHEE/km 0 5 10 15 19 24 42 69 80 102 105
A u t S r q p 0 n m 1 k
0 Ma 34 658 34 218 31 818 32 660 32 654 31 040 33 647 33 733 30 250 27 563 29 258

38 Ma 34998 34576 33193 33743 33731 32564 34453 34511 31329 28859 30009
54.9 Ma 35637 35246 34861 34681 34680 34679 35564 35452 32711 31464 31452
83 Ma 35938 35875 35814 35779 35780 35781 35938 35872 35064 34590 34 565

JKEBEES /km - 117 124 128 135 140 147 154 157 167 170
Pl j i h g f e d ¢ b a
0 Ma 28160 25700 29055 28350 27734 31372 26266 27697 33579 33858

38 Ma 28347 26348 29382 29047 28384 31729 28664 28369 33831 34071
54.9Ma 30823 29600 30881 31672 31437 33129 30865 31649 34754 34859

83 Ma 34 357 34 031 34 388 34 644 34 591 35 161 34 453 34 640 35 726 35775
L ER 4 MRS il S E LA S,

YU TR AL AP T L (P 1) AR X s BRI T XA s 7 S5 BE (3 R 5 25 ) Ml e i 14 -
R PR, R SCESR U R e T —H i b A4 8 2 B o0 A 1 L sl A T % T 230




- 338 - & b ¥ % W B

URRE

RS5 MEAEREF/HBNT RN o4 ZMRRE

Table 5 Stretching factor crossing g44 in Northern Jiangsu Basin, modelled by tectonic—thermal evolution

KFHEE/km 0 5 10 15 19 24 42 69 80 102 105 117 124 128 135 140 147 154 157 167

170

P A u t s r q p 0 n m 1 k j i h g f e d c b

95~83 Ma 1.00 1.00 1.01 1.01 1.01 1.01 1.00 1.00 1.03 1.04 1.04 1.05 1.06 1.05 1.04 1.04 1.02 1.04 1.04 1.01
83 ~54.9 Ma 1.01 1.02 1.03 1.03 1.03 1.03 1.01 1.01 1.07 1.10 1.10 1.11 1.15 1.11 1.09 1.10 1.06 1.12 1.09 1.03

1.01
1.03

54.9 ~38 Ma 1.02 1.02 1.05 1.03 1.03 1.06 1.03 1.03 1.04 1.09 1.05 1.09
38 Ma—% 1.01 1.01 1.04 1.03 1.03 1.05 1.02 1.02 1.04 1.05 1.03 1.01
1.31 1.23 1.28

95 Ma—% 1.04 1.05 1.13 1.10 1.10 1.16 1.07 1.07 1.19

1.02
1.01
1.06

1.12 1.05 1.09 1.11 1.04 1.08 1.12 1.03
1.03 1.01 1.02 1.02 1.01 1.09 1.02 1.01
1.40 1.24 1.27 1.30 1.15 1.37 1.30 1.07
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