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Geological Architecture and Tectonic Evolution of Nanxiang Basin
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Abstract: Nanxiang basin is a Mesozoic-Cenozoic petroleum basin developed on the eastern Qin-
ling fold orogenic belt in the late Yanshan movement and dominated by paleogene sediments. The
analysis of geological structure and tectonic evolution plays a significant role in oil-gas exploration
and structural research of basins above orogenic belts. Based on gravity, magnetism, electricity,
seismic, drilling and logging data, guided by normal fault related fold theory and structural res-
toration theory, this paper systematically analyses the structural characteristics, stratigraphic
distribution and tectonic evolution of Nanxiang basin, explores the controlling factors of geolog-
ical structure differences in depressions, and analyses the origin of Nanxiang basin. It is consid-
ered that the Nanxiang basin is composed of several semi-graben depressions separated by deep

and large faults and uplifts, with a tectonic framework of north-south zoning and east-west block

W B
E&WA:

EE @

2021-11-27 ;& B B #8:2022-01-24; M 48 % 5% B # :2022-05-10; SRR IR - PHE
Bl 58 AR o o 4 ol I S A M A T M A A G AR 5 B IR AR (U20B600 1) il [l 58 1 SR B 2 3k 6 Al
BT A T 106 G k4 U A TR 2 il AT R ML O AR BOR R AT 587 CU19B6003) ¥ Bl

AR (1989 )L B WA B A ST B A SR B E AT A i R 2R S S . E - mail: lizhicug@163. com,



%2

R A ¢ T A b R S A ) R A

117

and is divided into basement structural layer. upper Cretaceous structural layer, Paleogene
structural layer and Neogene-Quaternary structural layer on the section. Its tectonic evolution can
be divided into three extensional-convergent tectonic cycles: the Late Cretaceous fault depression-
the Late Cretaceous inversion denudation, the Late Paleogene extensional rift-the Liaozhuang
Formation inversion denudation and the Neogene depression period. The mudstone slippage and
difference of the boundary faults caused by the difference of basement properties is the main con-
trolling factors for the differentiation of geological structure in each depression of the basin.
Nanxiang basin is a simple shear-type extensional detachment basin formed under the balance of
mantle uplift and crustal subsidence under the NW — SE shear-tensile stress field since late Creta-
ceous.

Keywords: Nanxiang basin; geological architecture; tectonic evolution; basement properties;

fault characteristics; mudstone slippage
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Fig. 1 Division of tectonic units and location map of surveying lines in Nanxiang basin
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Fig. 2 Basement lithofacies maps of Nanxiang basin and its adjacent areas
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Fig. 3 Sedimentary column map of Nanxiang basin

T4 5 AL BH 1T S T T PR AS B S 1 R
Je A B VIR ol e RV 4 500 m, {7 F
A 22 It (B 4

PV I R A M A R M B B R T A2 0
S84 Y 2 b L R 3 A A S ] SRR BT R [ 1] SR
T T e b | 4 45 i e R s A R Sl B i 5K A
J& L 31 R 3 w1 R AR s RE SR (BT 5)

A BT 111 4 300 5 W7 28 Sy o T — 5 5] D 22 55 ] —

BRI T2 ] 5 el I 20 S fif 33 ke (b 7Y P4 5E i)
L0 1B 7 o TI P T S = T I NPV NI
8 000 m Y- T 5% M 7] 7 4t F) SICHE 5 Sl 3l B 2 1
T 2 A R W SR A P SR W R LS R S R
HLT S 73 BEPE . 1413 791 T 4 3 A <X T A 2 T B
*”JC%V”%”‘%JE’J*H@{EM’J R NN T T g



%2

R A ¢ T A b R S A ) R A

121

10 20 km

w5

HsJ‘.FH

00 2500205

.
/ % .
Q

4 HREABEREREELZE

Fig. 4 Basement depth contour map of the Nanxiang basin
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Fig. 5 Seismogeological section of the Nanxiang basin
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Fig. 6 Structural restoration of the base-stem section of the Nanxiang basin
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Fig. 7 Stratigraphic residual thicknesses of different sedimentary periods in Nanxiang basin
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Fig. 8 Moho isobathymetric and sectional maps of the Nanxiang basin and its adjacent areas
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