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Abstract: Traditionally, the Yinggehai Basin has been defined as a strike-slip or strike-slip
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extensional basin. Based on the interpretation of wide-line 2D seismic profiles and comparison with
the newly determined timing of major sinistral strike-slip activity along the Ailao Shan—Red River
Fault Zone and regional tectonic events, this study re-identifies the response horizon T62, which
records the effects of strike-slip motion within the basin’s filling sequence. It is proposed that Fault
No. 1 is actually a large-scale detachment fault formed prior to the main sinistral activity of the Red
River Fault. This fault not only controlled the development of a large and deep detachment basin
below the T62 interface but also caused significant crustal thinning and mantle exhumation in the
basin basement due to intense detachment. The study suggests that the deep detachment in the basin
was controlled by rapid stress field adjustments around the Himalayan syntaxis triggered by the
India—Asia collision. Based on these new insights, this paper establishes a novel composite
evolutionary model of "rifting—detachment—strike-slip—subsidence" for the Yinggehai Basin. The
research deepens the understanding of the basin formation mechanism and has important
implications for hydrocarbon and new energy exploration in the study area.

Key Words: Yinggehai Basin; No. 1 Fault; Detachment Basin; Mantle Exhumation; Strike Slip

Basin

0 5l

g B AL T B SO AR R ORI e i = KM e e 2 s B (B D),
R E EEENRRIREX 22— GEFF, 1997; WEESE, 2015 , %5
KILT DF1-1. DF13 TALSLI7 KRR B S I LD22-1 &5 —fikrp /NS |, BIR
TR R AR SR AT 5 o 55 AR 2 b 2 AL B G ALHE T Y A | o S
AR B PRI = S I BT

W R 2 AT AR B I UTRSE R (500-1400m/Myr) , #Hi AR EZE R KE
PR 17 km, HAgin & -5 0 S i R U E 2R 2] 10000 m, AABRIITRR N 3,
FEHO L (Leietal., 2015; Cliftetal.,, 2006) o & 37D R
AP R AT = R AR F E AR . BRUE . BKRPENKE. Hadh
MR GEFFEE, 1997) o LA B OARIRTOR R MRS, DL Xk -
(IXT LA BT, AR A OB A B R AR O S = R A RIS k4] (T100-
T80)  HiH St YA (T80-T70) FIfE/KLL (T70-T60) , HHi S = 4H(T60-
T50). L4 (T50-T40) FIEGH4L (T40-T30) , &K maiEE4l (T30-T20)
PALECEVY R SR AR AR (T20-0) Ak (B 2) o FICHE SEIRN T62, &
g B 2 b P R A AR AR TR, R KA RIS b — . B (T60-T62) Al
b =Bt (T62-T70) .

Il




106" 108°
T

i e o

] [w=] [w»]
BE/OE i mR/AE g | R

u S AREKE
=d gl ISEREE T

* B
B CEENE 4 WERE |[SRRERSE

P17 Bl 7 b DX I 3 B BN 2R R ¢

Figl. Regional tectonic location and fault system of the Yinggehai Basin
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Fig2. Comparison of stratigraphic units, tectonic evolution, and geodynamic setting of the
Yinggehai Basin
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Fig4. Geometric characteristics of the No. 1 Fault, extreme crustal thinning, and exhumed mantle
on a wide-line 2D seismic profile
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Fig5. Seismic-geological interpretation scheme and gravity inversion of a typical cross-section in
the Yinggehai Basin (the section location is shown in Figure 1)
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Fig6. Regional tectonic stress field during the formation and evolution of the Yinggehai Basin
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