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FAST DETERMINATION OF BASIN’S PALEO-TECTONIC

STRESS DIRECTION BY BALANCED CROSS SECTION
—A NEW METHOD TO ANALYZE PALEO -TECTONIC STRESS DIRECTION

Tong Yanming'?, Zhong Qiaoxia®

(1. Faculty of Resources, China University of Geosciences, Wuhan, Hubei 430074, China;
2. Schlumberger (China) DCS, Beijing 100004, China; 3. School of Business Administration,
Southwest Petroleum University, Chengdu, Sichuan 610500, China)

Abstract: To determine the direction of paleo-tectonic stress is a very important matter for basin’s paleo-
tectonic stress field research. A new method has been brought forward to analyze paleo-tectonic stress
direction. Firstly, the balanced cross section technique is applied to obtain basin’s deformation rates in
different directions during each geological stage. Then, the strain rosette method is employed to calcu-
late principal stress direction in mechanics of materials. Further, basin’s deformation rates in 3 different
directions are equated with strain rosette’s linear strains. At last, basin’s paleo-tectonic stress direc-
tions are figured out using the relevant formulae from mechanics of materials. The directions of the 1st
extensional principal stress during Laiyang, Qingshan and Wangshi stages in the Jiaolai Basin have been
obtained by this method, approximately NE-SW, NW-SE and S-N respectively. These results accord
with those from other traditional geological methods, illustrating the feasibility of the new method. Be-
sides, the changing trend of deformation rates in sections with different directions can reflect basin’s
mechanical property, so this method is also helpful for analyzing basin type and basin-forming mecha-
nism. Obviously, this new method is convenient and can fast produce results, and is not restricted by
strata outcrop condition.

Key words: paleo-tectonic stress direction; paleo-tectonic stress field; balanced cross section; Creta-
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Table 1 Extension amounts and rates of cross sections during three stages in the Jiaolai Basin
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m % m % m %
708. 41 0°~180° 31.9 3300 10.3 1100 3.1 3300 9.1
ﬁ?é 172.9 90°~270° 42.6 2929 6.9 881 1.9 3205 6.9
1574.5Y 32°~212° 27.5 6100 22.2 600 1.8 4800  14.0
747. 6V 0°~180° 10. 3 3600 8.9 1200 2.7 10 100 22.4
5 234. 1 90°~270° 48.0 5627 11.7 1584 3.0 1670 8.5
Mk 1616.0 SV 32°~212° 18.5 1600 8.6 700 3.5 3300 15.9
1616.0 NV 32°~212° 30.5 500 1.6 200 0.6 4000 12.8
% 810. 2 0°~180° 8.0 1354 16.9 1604 17.0 1406 12.8
M 278.7 90°~270° 19.8 1828 9.2 1097 5.0 978 4.3
. 708. 4+747. 6+810. 2 0°~180° 80. 2 8254  10.29 3904 4.41 14 806 16.03
Wk 172.94-234.14278.7 90°~270° 110.4 10384  9.40 3562 2,95 8853  7.12
(e 1574.5+1 616, 0(S+N)  32°~212° 76.5 8200 10.72 1500 1.77 12 100 14.03
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Fig. 2 Distribution map of granitoid in the Jiaobei
Uplift, the Jiaolai Basin
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