Table S1. Major and trace elements in studied soils 
	Profile
	Horizon
	SiO2
	Al2O3
	Fe2O3
	MgO
	CaO
	Na2O
	K2O
	TiO2
	P2O5
	MnO
	ZrO2
	Zr
	Hf
	Zr/V
	CIA

	
	
	%
	ppm
	
	

	WK1
	Ap
	81.1
	7.6
	1.9
	0.7
	0.5
	1.2
	2.3
	0.7
	0.12
	0.06
	0.10
	619.0
	13.3
	15.4
	58.6

	
	AE
	82.0
	7.5
	1.8
	0.7
	0.5
	1.1
	2.3
	0.7
	0.09
	0.07
	0.11
	627.0
	14.5
	15.6
	58.9

	
	E
	79.5
	9.2
	2.5
	0.9
	0.6
	1.1
	2.4
	0.7
	0.04
	0.05
	0.10
	289.2
	11.4
	11.2
	62.6

	
	EBtg
	77.5
	9.7
	3.1
	1.0
	0.6
	1.2
	2.3
	0.7
	0.03
	0.04
	0.09
	544.5
	13.1
	10.2
	63.6

	
	Btg1
	74.8
	11.0
	3.7
	1.2
	0.6
	1.1
	2.5
	0.7
	0.05
	0.05
	0.09
	471.0
	10.8
	7.6
	66.4

	
	Btg2
	76.9
	10.3
	3.2
	1.1
	0.6
	1.2
	2.5
	0.7
	0.04
	0.04
	0.10
	504.1
	12.0
	10.1
	64.2

	WK2
	Ap
	77.5
	9.4
	2.7
	1.1
	0.7
	1.2
	2.5
	0.7
	0.09
	0.05
	0.09
	452.4
	10.2
	10.0
	61.3

	
	A/Bt
	77.9
	9.4
	2.6
	1.1
	0.6
	1.4
	2.4
	0.7
	0.10
	0.05
	0.09
	560.1
	13.4
	10.9
	61.4

	
	Bt/BC
	79.0
	9.2
	2.7
	1.1
	0.6
	1.3
	2.4
	0.7
	0.05
	0.06
	0.10
	535.3
	11.5
	12.2
	61.3

	
	BC1
	79.7
	9.1
	2.5
	1.1
	0.6
	1.2
	2.4
	0.6
	0.04
	0.07
	0.10
	503.7
	12.2
	12.4
	61.6

	
	BC2
	81.7
	7.9
	2.4
	0.8
	0.5
	1.2
	2.2
	0.6
	0.02
	0.06
	0.08
	465.9
	10.9
	10.7
	59.5

	
	2Btb
	78.3
	9.9
	3.0
	1.2
	0.5
	1.0
	2.4
	0.5
	0.02
	0.06
	0.05
	323.5
	6.4
	5.2
	65.5

	
	2Bt/2BCb
	79.8
	9.9
	2.4
	1.2
	0.5
	1.1
	2.5
	0.6
	0.02
	0.07
	0.06
	335.1
	8.9
	8.4
	64.6

	
	2BCb
	86.4
	6.1
	1.6
	0.6
	0.4
	1.0
	1.9
	0.4
	0.01
	0.04
	0.06
	344.9
	6.9
	11.2
	58.2

	WK3
	Ap
	80.7
	7.7
	2.2
	0.7
	0.6
	1.2
	2.2
	0.6
	0.08
	0.05
	0.09
	572.1
	13.1
	14.1
	58.7

	
	AE
	81.7
	7.4
	2.0
	0.7
	0.5
	1.2
	2.1
	0.6
	0.06
	0.05
	0.09
	553.9
	13.1
	11.4
	59.0

	
	Bt1
	78.9
	9.2
	2.8
	1.0
	0.5
	1.2
	2.4
	0.7
	0.07
	0.04
	0.09
	530.6
	14.5
	11.4
	62.7

	
	Bt2
	81.2
	8.2
	2.5
	0.8
	0.5
	1.1
	2.4
	0.7
	0.03
	0.04
	0.10
	579.1
	14.2
	10.9
	60.6

	
	BCt
	82.4
	7.8
	2.1
	0.8
	0.5
	1.2
	2.2
	0.6
	0.02
	0.04
	0.08
	510.9
	11.7
	11.3
	59.4

	
	BC
	83.2
	7.5
	2.0
	0.7
	0.5
	1.2
	2.2
	0.6
	0.02
	0.05
	0.09
	527.1
	11.7
	15.8
	58.0

	WK4
	Ap
	84.9
	5.8
	1.3
	0.4
	0.4
	1.2
	1.9
	0.6
	0.05
	0.05
	0.10
	598.8
	11.5
	19.2
	55.5

	
	AE
	86.8
	5.6
	1.1
	0.4
	0.4
	1.2
	1.9
	0.6
	0.02
	0.07
	0.09
	514.7
	10.7
	19.2
	54.5

	
	E
	87.0
	5.7
	1.0
	0.4
	0.4
	1.2
	2.0
	0.6
	0.01
	0.08
	0.09
	532.5
	10.6
	21.1
	53.9

	
	EBt
	84.4
	7.0
	1.6
	0.6
	0.4
	1.4
	2.1
	0.6
	0.03
	0.09
	0.08
	508.8
	11.3
	13.6
	57.0

	
	Bt/E
	81.1
	8.3
	2.4
	0.9
	0.5
	1.3
	2.3
	0.7
	0.06
	0.04
	0.09
	526.4
	12.3
	10.0
	60.0

	
	Bt
	75.9
	10.6
	3.6
	1.2
	0.6
	1.1
	2.4
	0.7
	0.06
	0.03
	0.09
	518.2
	12.8
	7.5
	65.7

	
	BtC
	78.8
	9.2
	3.0
	1.1
	0.5
	1.1
	2.4
	0.7
	0.04
	0.04
	0.09
	562.9
	14.1
	9.7
	62.9

	WK5
	Ap
	85.6
	5.8
	1.4
	0.5
	0.5
	1.3
	1.9
	0.6
	0.07
	0.05
	0.08
	495.0
	8.0
	14.9
	53.3

	
	AEg
	83.4
	7.1
	1.5
	0.6
	0.5
	1.1
	2.2
	0.6
	0.12
	0.07
	0.09
	536.5
	11.0
	17.6
	58.3

	
	Eg
	86.0
	6.0
	1.3
	0.5
	0.4
	1.2
	2.0
	0.6
	0.04
	0.06
	0.08
	499.5
	9.9
	17.7
	55.6

	
	EBtg
	79.4
	9.1
	2.7
	0.9
	0.5
	1.2
	2.3
	0.7
	0.11
	0.04
	0.09
	519.1
	13.3
	9.0
	62.7

	
	Btg
	77.9
	9.2
	3.3
	1.0
	0.6
	1.5
	2.4
	0.6
	0.10
	0.04
	0.09
	440.9
	9.9
	8.3
	60.4

	
	BC
	78.9
	9.2
	3.0
	1.0
	0.5
	1.2
	2.4
	0.6
	0.10
	0.04
	0.09
	471.1
	12.0
	9.5
	62.8

	WK6
	Ap
	82.9
	6.5
	1.4
	0.7
	0.7
	1.2
	2.1
	0.5
	0.15
	0.05
	0.09
	547.0
	12.1
	21.6
	53.8

	
	AE
	84.4
	6.1
	1.4
	0.5
	0.5
	1.1
	1.9
	0.5
	0.10
	0.05
	0.08
	488.5
	10.9
	17.4
	55.3

	
	Eg
	85.4
	6.0
	1.3
	0.5
	0.5
	1.1
	1.8
	0.5
	0.09
	0.06
	0.07
	425.5
	6.5
	15.5
	56.3

	
	Ab
	84.5
	6.4
	1.4
	0.6
	0.6
	1.1
	1.9
	0.5
	0.23
	0.08
	0.08
	469.3
	7.4
	18.6
	55.6

	
	AEb
	86.4
	5.7
	1.2
	0.4
	0.5
	1.1
	1.8
	0.5
	0.21
	0.07
	0.07
	442.4
	6.6
	18.7
	54.7

	
	EBgb1
	85.3
	6.4
	1.3
	0.5
	0.5
	1.3
	2.0
	0.5
	0.35
	0.07
	0.08
	491.5
	9.1
	21.7
	55.5

	
	EBgb2
	83.8
	7.9
	1.5
	0.8
	0.4
	1.1
	2.0
	0.5
	0.10
	0.02
	0.07
	411.9
	8.3
	14.5
	61.8

	
	BCg
	79.6
	9.0
	2.4
	1.0
	0.5
	1.1
	2.2
	0.6
	0.07
	0.01
	0.08
	479.8
	10.2
	8.4
	63.6

	WK7
	Ap
	81.5
	7.2
	1.8
	0.7
	0.6
	1.1
	2.2
	0.6
	0.14
	0.06
	0.09
	458.5
	9.9
	16.8
	57.0

	
	AE
	83.6
	7.2
	1.5
	0.7
	0.5
	0.8
	1.9
	0.5
	0.06
	0.05
	0.08
	435.8
	8.1
	24.8
	61.9

	
	Eg
	84.4
	6.9
	1.6
	0.7
	0.5
	1.1
	2.1
	0.5
	0.04
	0.06
	0.10
	575.3
	11.1
	32.3
	57.4

	
	2EBg1
	87.6
	5.7
	1.1
	0.6
	0.4
	1.1
	1.7
	0.4
	0.04
	0.05
	0.07
	436.5
	8.0
	29.3
	56.9

	
	2EBg2
	85.6
	6.6
	1.4
	0.7
	0.5
	1.0
	1.9
	0.5
	0.03
	0.05
	0.09
	538.2
	10.7
	25.1
	58.7

	
	3C
	85.5
	6.8
	1.4
	0.7
	0.5
	1.1
	1.9
	0.5
	0.05
	0.04
	0.08
	496.1
	10.5
	32.6
	59.2

	
	4Cgk
	62.4
	10.6
	3.4
	1.7
	6.1
	1.1
	2.5
	0.6
	0.04
	0.07
	0.04
	255.9
	3.5
	3.0
	40.6

	WK8
	Ap
	78.0
	9.5
	2.7
	1.0
	0.7
	1.2
	2.4
	0.7
	0.09
	0.05
	0.08
	543.6
	10.5
	13.8
	62.3

	
	Bt
	79.5
	9.3
	2.6
	1.0
	0.7
	1.2
	2.5
	0.7
	0.05
	0.05
	0.08
	528.9
	11.3
	14.4
	61.3

	
	Bt/BC
	80.0
	9.3
	2.5
	1.1
	0.7
	1.1
	2.5
	0.7
	0.04
	0.05
	0.08
	535.9
	10.3
	15.7
	61.9

	
	2BtCk
	62.3
	11.8
	4.3
	1.7
	7.2
	1.0
	2.8
	0.8
	0.06
	0.07
	0.03
	220.6
	3.2
	3.1
	39.8

	
	2BCk
	66.3
	10.6
	3.3
	1.6
	7.3
	1.0
	2.6
	0.7
	0.06
	0.05
	0.04
	238.4
	4.9
	4.7
	37.3

	WK9
	Ap
	70.0
	10.2
	3.2
	1.4
	4.4
	1.1
	2.5
	0.7
	0.09
	0.06
	0.05
	362.0
	6.5
	6.9
	45.3

	
	Bt/A
	61.1
	11.1
	4.1
	1.7
	7.5
	0.9
	2.6
	0.7
	0.06
	0.06
	0.03
	195.8
	3.2
	2.5
	38.1

	
	BtCk
	62.2
	10.8
	3.7
	1.9
	7.4
	1.0
	2.5
	0.7
	0.06
	0.06
	0.03
	220.5
	4.9
	3.4
	37.7

	WK10
	Ap1/Bt
	78.4
	9.3
	2.6
	1.0
	0.7
	1.1
	2.4
	0.7
	0.10
	0.05
	0.08
	544.7
	11.2
	13.5
	62.3

	
	A2/Bt
	78.3
	9.3
	2.6
	1.0
	0.6
	1.2
	2.5
	0.7
	0.08
	0.06
	0.08
	544.0
	11.8
	13.1
	61.6

	
	Bt
	80.2
	9.2
	2.4
	1.0
	0.6
	1.1
	2.4
	0.6
	0.04
	0.05
	0.08
	525.8
	13.7
	16.3
	62.5

	
	BC1(t)
	80.8
	8.9
	2.1
	1.0
	0.6
	1.1
	2.3
	0.6
	0.04
	0.04
	0.07
	509.6
	12.6
	17.4
	62.1

	
	BC2
	81.5
	8.9
	2.1
	1.1
	0.6
	1.0
	2.3
	0.6
	0.06
	0.04
	0.07
	467.6
	8.7
	16.6
	63.3

	WK11
	Ap/Bt
	79.2
	7.7
	2.3
	0.7
	0.8
	1.4
	2.4
	0.7
	0.16
	0.06
	0.09
	564.3
	11.5
	16.7
	54.7

	
	Bt/Ap
	80.3
	8.8
	2.2
	0.9
	0.6
	1.1
	2.3
	0.7
	0.09
	0.06
	0.10
	718.6
	14.5
	22.0
	61.5

	
	BC(t)
	82.0
	8.1
	2.1
	0.8
	0.6
	1.2
	2.3
	0.7
	0.04
	0.06
	0.10
	733.3
	13.3
	26.3
	59.5

	
	BC1(t)
	84.8
	6.9
	1.5
	0.6
	0.5
	1.1
	2.3
	0.7
	0.03
	0.07
	0.08
	681.0
	12.2
	31.0
	56.8

	
	BC2
	84.8
	6.7
	1.4
	0.6
	0.5
	1.2
	2.2
	0.7
	0.03
	0.08
	0.09
	609.4
	12.4
	35.2
	55.5

	WK12
	A/C 
	81.0
	7.4
	2.1
	0.7
	0.6
	1.3
	2.5
	0.7
	0.14
	0.05
	0.08
	552.3
	11.7
	19.0
	55.4

	
	A
	81.2
	8.1
	2.0
	0.8
	0.6
	1.2
	2.3
	0.7
	0.19
	0.06
	0.09
	605.1
	12.3
	19.5
	59.6

	
	BC1g
	80.4
	8.8
	2.3
	0.8
	0.6
	1.0
	2.4
	0.7
	0.08
	0.06
	0.07
	526.8
	13.3
	16.2
	62.3

	
	BC2g
	79.9
	9.1
	2.4
	0.9
	0.6
	1.1
	2.4
	0.7
	0.06
	0.05
	0.07
	515.5
	11.4
	14.0
	62.6

	WK0
	AE
	77.7
	7.7
	2.0
	0.7
	0.3
	1.1
	2.3
	0.7
	0.15
	0.03
	0.07
	529.7
	11.1
	14.8
	60.8

	
	E
	81.0
	8.2
	2.1
	0.8
	0.3
	1.0
	2.4
	0.7
	0.03
	0.04
	0.07
	521.1
	10.2
	15.9
	63.1

	
	E/Bt
	76.3
	10.3
	3.3
	1.1
	0.6
	1.1
	2.6
	0.8
	0.03
	0.06
	0.07
	512.2
	11.1
	9.8
	64.8
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