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Table S1 shows possible compositions and properties of the stiff and compliant end members used to build Fig. 5a. The volumetric concentration of minerals that constitute the stiff and compliant end members for (i) case: VTI, organic-rich rocks and (ii) case: VTI, clay-rich and organic-lean rocks are represented in Table S2. Table S3 shows the mineral properties to construct the end members. 

	Table S1. Volumetric concentration and moduli (compressional) of stiff and compliant layers in mixtures A-E.

	Points (Figure 5b)
	Stiff component volume
	Compliant component volume
	C∥ (GPa)
	C⊥ (GPa)

	A
	100%
	0%
	117.3
	117.3

	B
	75%
	25%
	87.4
	57.2

	C
	50%
	50%
	64.4
	37.9

	D
	25%
	75%
	43.2
	28.3

	E
	0%
	100%
	22.6
	22.6




	Table S2. Composition and average properties of the stiff and compliant end members.

	Case
	End member
	Mineral
	Fraction
	Average Density
	VP (VRH)
	VS (VRH)

	
	
	
	
	(g/cc)
	(km/s)
	(km/s)

	VTI, organic-rich
	Stiff
	Quartz
	15%
	2.71
	6.57
	3.55

	
	
	Calcite
	80%
	
	
	

	
	
	Dolomite
	5%
	
	
	

	
	Compliant
	Clay
	60%
	2.15
	3.15
	1.88

	
	
	Kerogen
	40%
	
	
	

	VTI, clay-rich and organic-lean
	Stiff
	Quartz
	55%
	2.69
	6.32
	3.8

	
	
	Calcite
	40%
	
	
	

	
	
	Dolomite
	5%
	
	
	

	
	Compliant
	Clay
	90%
	2.47
	3.5
	2.08

	
	
	Kerogen
	10%
	
	
	




	Table S3. Density and velocity of minerals used in this paper to construct the anisotropy template.

	Mineral
	Density
	VP
	VS
	References

	
	(g/cc)
	(km/s)
	(km/s)
	

	Quartz
	2.65
	6.05
	4.09
	Carmichael (1989)

	Calcite
	2.71
	6.64
	3.44
	Simmons (1965)

	Dolomite
	2.87
	7.34
	3.96
	Mavko et al. (2020)

	Clay
	2.55
	3.81
	1.88
	Han et al. (1986)

	Kerogen
	1.5
	2.54
	1.53
	Yan and Han (2013)



