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Text. Basic principles of the anisotropy of magnetic susceptibility (AMS) 

Figure S1. Photographs of supplementary shearing indicators of the structural kinematics. 

Figure S2. Complete magnetic hysteresis data set for specimen selected from 34 sites. 

Figure S3. Measurements of Isothermal Remanent Magnetization of specimen selected from 34 
representative sites of the Bikou Terrane. 

Figure S4. Thermo-magnetic experiments of specimen selected from 12 representative sites. 

Figure S5. Mrs/Ms versus Hcr/Hc diagram from the selected specimen of the representative sites 
to define the size of magnetite. 

Figure S6. Stereographic projection of the AMS directional fabrics and structural fabrics. 

 
Basic principles of the anisotropy of magnetic susceptibility (AMS) 
 
Put an object into an applied magnetic field (H), an induced magnitude (M) would be 

stimulated. The ratio of the induced and applied magnetic field is magnetic susceptibility 
(Borradaile and Henry, 1997; Borradaile and Jackson, 2004): 

 
K୫ ൌ M/H 

 
The Km is generally anisotropic, and the Km anisotropy is displayed by a magnetic 

susceptibility ellipsoid with three mutually orthogonal principal axes (K1  K2  K3) (Tarling and 
Hrouda, 1993; Borradaile and Jackson, 2004). K1 is referred to as the magnetic lineation 
representing the direction of the strongest induced magnetic field, and K3 represents the pole to 
the magnetic foliation that delineates the weakest induced magnetic field. Bulk magnetic 
susceptibility within a sample is calculated as (K1 + K2 + K3)/3 (Jelinek, 1981). 

The Km is controlled by three types of magnetic carriers that contribute differently to the 
bulk magnetic susceptibility, including the paramagnetic, ferromagnetic, and diamagnetic 
carriers. Both the paramagnetic (e.g., phyllosilicates) and ferromagnetic (e.g., magnetite) carriers 
show an induced magnetic field of the same polarity as the external one, and the latter exhibits 
much higher susceptibility. The diamagnetic carrier (e.g., quartz and calcite) displays low 
intensity induced magnetic field of opposite polarity compared to the external field. Abundance, 
shape preferred orientation, distribution, etc., of all magnetic carriers in an object, determine the 
bulk Km and AMS fabrics (Borradaile and Jackson, 2004). Grain size and grain magnetostatic 
interaction of the ferromagnetic carrier determines the number of the magnetic domains 
(magnetic domain is a zone displaying a single magnetic pole) that also influence the induced 
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magnetic field (Tarling and Hrouda, 1993). According to grain size, the ferromagnetic carrier can 
be further classified as single domain (SD), multi-domain (MD), and pseudo-single domain 
(PSD) (Tarling and Hrouda, 1993). The MD and PSD carriers show a comparable AMS fabric 
with its grain shape, whereas the SD carrier shows an opposite AMS fabric comparing to its 
grain shape (Ferré et al., 2014). 

Although the bulk Km is the sum effect of all magnetic carriers, the Km and magnetic 
fabrics are determined by the predominant carriers (Borradaile and Jackson, 2004). Even though 
tiny ferromagnetic carriers could result in high Km, they are generally distributed comparable 
with the aligned paramagnetic carriers (e.g., phyllosilicates), both of which display similar 
magnetic foliation and lineation (Borradaile and Henry, 1997; Borradaile and Jackson, 2010). 
After a careful recognition of the magnetic carriers, the magnetic foliations and lineations 
therefore could be applied to reveal mineral fabrics, and further to define the dominant foliations 
( = anisotropic plane) and mineral and stretching lineations (Borradaile and Henry, 1997; 
Borradaile and Jackson, 2004; Caricchi et al., 2016; Xue et al., 2017). 

The corrected Pj value describes the eccentricity of the magnetic ellipsoid from a sphere 
(Pj = 1) to an ellipsoid (Pj>1)(Jelinek, 1981): 

 

Pj ൌ expට2 ෍ሺlnK୧ െ ln K୫ሻଶ 

 
Ki refers to the three magnetic axes of K1, K2, and K3. The shape parameter T value 

defines the shape of the magnetic ellipsoid ranging from prolate (T = 1) through neutral (T = 0) 
to oblate (T = +1) (Jelinek, 1981): 

 

T ൌ ୪୬ሺ୊ሻି୪୬ ሺ୐ሻ

୪୬ሺ୊ሻା୪୬ ሺ୐ሻ
 where L ൌ ୏భ

୏మ
 and F ൌ ୏మ

୏య
 

 
Correlations also exist between the Pj value and finite strain intensity and between the T 

value and strain ellipsoid geometry (Parés and van der Pluijm, 2002; Parsons et al., 2016; 
Marcén et al., 2018). Shape parameters of Pj and T values therefore (demonstrated by Pj and T 
values) can be used to reveal strain characteristics if the characteristics of the magnetic 
contributors are determined (Tarling and Hrouda, 1993; Borradaile and Henry, 1997; Parés and 
van der Pluijm, 2002). 
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Figure S1. (A) Deflected intercalate thinly-bedded limestone and marl and sigmoid limestone 
lenses involved into the top-to-the-SW shearing [33°16.289'N, 105°11.339'E]. (B) Sigmoidal 
quartz and feldspar clasts and deflected white mica within mylonite in the northern Bikou 
Terrane, indicating a dextral sense of shear. CPL [33°08.442'N, 105°18.177'E]. (C) Late-stage SII 
foliation cuts and displaces an early-stage foliation (possibly SI), both of which form a shear 
band incorporating to the top-to-the-NNW thrusting. 
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Figure S3. Measurements of Isothermal Remanent Magnetization of specimen selected from 34 
representative sites of the Bikou Terrane. 
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Figure S5. Mrs/Ms versus Hcr/Hc diagram from the selected specimen of the representative 
sites to define the size of magnetite. Mrs: remanence of saturation magnetization after removing 
the applied field, Ms: saturation magnetization under applied field, Hcr: coercivity of remanence 
after removing the applied field, Hc: coercivity under applied field, SD: single domain, PSD: 
pseudo single domain, and MD: multi-domain. Calculating methods are after Dunlop (2002).

Dunlop, D. J., 2002, Theory and application of the Day plot (Mrs/Ms versus Hcr/Hc) 1. Theoreti-
cal curves and tests using titanomagnetite data: Journal of Geophysical Research: Solid Earth, 
v. 107, no. B3, p. EPM 4-1-EPM 4-22, doi: 10.1029/2001JB000487.
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