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Fig. S1 Study areas. Colombia (Green). Antioquia (Gray). Buriticá (Red). YalÍ (Yellow). Puerto Berrío (Blue). 
















Supplementary description S1

Buriticá: municipality located on the eastern margin of the western mountain range. The gold mineralization is found within the so-called Buriticá Tonalite associated with the Sabanalarga Batholith of reported Mesozoic age. This unit forms N-S elongated bodies across the Cauca River. The structural control is N-S associated with the Cauca and Tonusco faults. 

Puerto Berrio: located in the lower part of the eastern slope of the central mountain range of Colombia. Three lithological units can be distinguished: Neis feldspathic, the Segovia batholith and the East Segovia sedimentite of Mesozoic age. Structurally, the gold mining area is affected by the Otú, Palestina, Cimitarra and El Bagre faults, locally in the Minas del Vapor sector the faults have a predominant NW trend; the mineralization of vetiform orogenic gold type. 

Yalí: located on the eastern slope of the central mountain range. The gold mineralization is associated with the geological unit known as Batolito Antioqueño with variable composition of Tonalite, Granodiorite and Diorite, all Mesozoic age. This geological body has structural controls to the east by the Palestina fault system and to the west by the Romeral fault system. Gold mineralization is in the form of veinlets.











Supplementary description S2

Four certified synthetic solutions for trace elements ((Millipore Sigma) were used for ICP-OES calibration. Calibration curve was accepted at R2 > 0.9996. The LOD (mg L-1) for Pb, As, Cr, and Cd were 0.089, 0.028, 0.041, and 0.007, respectively. The LOQ (mg L-1) for Pb, As, Cr, and Cd were 0.015, 0.09, 0.013, and 0.003, respectively.  Certificated reference materials were included in each digestion/extraction batch for quality assurance. For mining tailings samples the recoveries of metals calculated relative to the certified concentration ranged between 90 and 103%. Duplicate samples were included to evaluate reproducibility. The coefficients of variation for each set of duplicate reference samples ranges from 0.8 to 9.8% (average 5.3%). Certified synthetic solutions for ICP-OES and blank were included in each batch for quality assurance. All reagents were of analytical grade, glassware was soaked in acid (3% HNO3) bath overnight prior use. 

















Table S1. Background values in the soil.
	
	As
	Cd
	Cr
	Pb

	Background level
	
	
	
	

	Soils
	6.0
	0.35
	70
	35

	Soil forming rocks
	2.0
	0.15
	20.0
	18.0


(Sparks et al. 2013; Gallego and Olivero-Verbel 2021).






















Table S2. Soil clean-up standards (SCSs) for residential and industrial land use (Provoost et al. 2006).
	
	Potential toxic elements

	Standards
	As
	Cd
	Cr
	Pb

	SCSs for residential land use (mg/kg)
	34
	15
	10175
	419

	SCSs for industrial land use (mg/kg)
	173
	254
	14298
	1150
























Table S3. Calculated values for Pollution Index (PI) and Pollution Load Index (PLI) associated with concentrations of As, Cd, Pb, and Cr for the three municipalities under study.
	Area
	Sampling points
	PI

	
	
	As 
	Cd 
	Pb 
	Cr 

	Yalí
	1
	2,0
	4,0
	0,5
	0,3

	Yalí
	2
	1,7
	2,9
	0,6
	0,3

	Yalí
	3
	1,8
	4,0
	0,5
	0,3

	Yalí
	4
	1,7
	2,9
	0,6
	0,3

	Yalí
	5
	2,0
	8,9
	0,6
	0,3

	Yalí
	6
	4,6
	13,2
	3,1
	1,6

	Yalí
	7
	5,9
	11,7
	2,6
	1,3

	Yalí
	8
	5,4
	12,3
	2,9
	1,4

	Yalí
	9
	5,0
	8,8
	3,4
	1,7

	Yalí
	10
	2,0
	3,1
	0,6
	0,3

	Yalí
	11
	1,9
	0,1
	0,4
	0,2

	Yalí
	12
	1,8
	5,7
	0,6
	0,3

	Yalí
	13
	1,6
	0,1
	0,3
	0,2

	Yalí
	14
	2,2
	5,7
	0,5
	0,3

	Yalí
	15
	1,7
	5,7
	0,6
	0,3

	Yalí
	16
	1,4
	0,1
	0,3
	0,1

	Yalí
	17
	2,0
	2,9
	0,5
	0,3

	Yalí
	18
	2,2
	3,7
	0,5
	0,2

	Yalí
	19
	1,5
	0,3
	0,2
	0,1

	Yalí
	20
	1,7
	0,5
	0,2
	0,1

	Yalí
	21
	1,7
	0,1
	0,3
	0,1

	Puerto Berrío
	1
	148,7
	186,3
	8,0
	4,0

	Puerto Berrío
	2
	76,5
	58,9
	7,7
	3,8

	Puerto Berrío
	3
	50,3
	125,1
	7,0
	3,5

	Puerto Berrío
	4
	18,7
	159,4
	7,9
	4,0

	Puerto Berrío
	5
	83,0
	67,7
	8,6
	4,3

	Puerto Berrío
	6
	39,0
	53,4
	5,1
	2,5

	Puerto Berrío
	7
	25,8
	68,3
	6,0
	3,0

	Puerto Berrío
	8
	31,2
	128,9
	6,8
	3,4

	Puerto Berrío
	9
	6,0
	48,9
	3,7
	1,9

	Puerto Berrío
	10
	1,0
	3,1
	2,8
	1,4

	Puerto Berrío
	11
	16,4
	6,6
	8,5
	4,3

	Puerto Berrío
	12
	16,4
	39,7
	3,1
	1,6

	Puerto Berrío
	13
	1,0
	27,7
	2,2
	1,1

	Puerto Berrío
	14
	2,3
	1,4
	2,8
	1,4

	Puerto Berrío
	15
	0,3
	0,3
	2,0
	1,0

	Puerto Berrío
	16
	1,8
	4,6
	2,6
	1,3

	Puerto Berrío
	17
	7,7
	1,7
	1,9
	0,9

	Puerto Berrío
	18
	7,7
	0,0
	2,2
	1,1

	Puerto Berrío
	19
	17,6
	14,9
	2,9
	1,5

	Puerto Berrío
	20
	50,5
	157,7
	4,5
	2,2

	Puerto Berrío
	21
	3,1
	0,1
	2,9
	1,4

	Puerto Berrío
	22
	1,7
	5,1
	2,5
	1,3

	Puerto Berrío
	23
	0,6
	0,6
	2,0
	1,0

	Buriticá
	1
	5,8
	40,6
	2,1
	1,0

	Buriticá
	2
	4,0
	15,4
	0,6
	0,3

	Buriticá
	3
	8,3
	29,7
	2,5
	1,3

	Buriticá
	4
	6,6
	45,4
	2,0
	1,0

	Buriticá
	5
	4,8
	9,1
	1,0
	0,5

	Buriticá
	6
	7,4
	52,0
	2,3
	1,2

	Buriticá
	7
	1,8
	1,4
	0,3
	0,1

	Buriticá
	8
	3,1
	12,9
	1,2
	0,6

	Buriticá
	9
	5,5
	27,4
	2,3
	1,1

	Buriticá
	10
	3,8
	17,4
	1,4
	0,7

	Buriticá
	11
	1,3
	9,7
	0,2
	0,1

	Buriticá
	12
	6,8
	23,4
	2,9
	1,5

	Buriticá
	13
	3,6
	12,6
	0,6
	0,3

	Buriticá
	14
	3,3
	11,1
	0,9
	0,5

	Buriticá
	15
	1,0
	7,1
	0,4
	0,2

	Buriticá
	16
	1,8
	15,7
	0,6
	0,3

	Buriticá
	17
	5,6
	42,6
	2,2
	1,1

	Buriticá
	18
	1,1
	10,0
	0,4
	0,2

	Buriticá
	19
	3,8
	9,1
	1,0
	0,5
















Table S4. Results for biomonitoring. 
	Area
	Sampling points
	Germination percentage (%G)
	Radicle Length (mm)

	Yalí
	1
	60
	1,4

	Yalí
	2
	70
	2,1

	Yalí
	3
	70
	1,8

	Yalí
	4
	60
	1,5

	Yalí
	5
	70
	2,1

	Yalí
	6
	60
	1,8

	Yalí
	7
	60
	1,5

	Yalí
	8
	50
	1,3

	Yalí
	9
	60
	1,9

	Yalí
	10
	60
	2,1

	Yalí
	11
	80
	3,5

	Yalí
	12
	80
	2,1

	Yalí
	13
	80
	2,8

	Yalí
	14
	80
	3,2

	Yalí
	15
	70
	2,5

	Yalí
	16
	80
	3,1

	Yalí
	17
	70
	2,7

	Yalí
	18
	60
	1,3

	Yalí
	19
	70
	1,6

	Yalí
	20
	80
	2,9

	Yalí
	21
	80
	3,1

	Puerto Berrío
	1
	30
	0,8

	Puerto Berrío
	2
	50
	1,6

	Puerto Berrío
	3
	50
	1,9

	Puerto Berrío
	4
	30
	1,2

	Puerto Berrío
	5
	50
	2,1

	Puerto Berrío
	6
	60
	2,4

	Puerto Berrío
	7
	60
	1,9

	Puerto Berrío
	8
	30
	1,3

	Puerto Berrío
	9
	50
	2,1

	Puerto Berrío
	10
	70
	2,5

	Puerto Berrío
	11
	70
	2,8

	Puerto Berrío
	12
	70
	2,3

	Puerto Berrío
	13
	50
	1,9

	Puerto Berrío
	14
	70
	2,2

	Puerto Berrío
	15
	70
	2,4

	Puerto Berrío
	16
	70
	2,5

	Puerto Berrío
	17
	70
	2,0

	Puerto Berrío
	18
	70
	2,1

	Puerto Berrío
	19
	50
	1,6

	Puerto Berrío
	20
	50
	1,8

	Puerto Berrío
	21
	70
	2,9

	Puerto Berrío
	22
	70
	2,5

	Puerto Berrío
	23
	70
	2,8

	Buriticá
	1
	50
	1,1

	Buriticá
	2
	60
	2,4

	Buriticá
	3
	40
	2,5

	Buriticá
	4
	50
	1,2

	Buriticá
	5
	60
	2,8

	Buriticá
	6
	40
	2,3

	Buriticá
	7
	60
	2,3

	Buriticá
	8
	60
	2,4

	Buriticá
	9
	50
	1,3

	Buriticá
	10
	70
	2,5

	Buriticá
	11
	60
	2,4

	Buriticá
	12
	60
	2,1

	Buriticá
	13
	60
	2,3

	Buriticá
	14
	60
	2,5

	Buriticá
	15
	80
	2,6

	Buriticá
	16
	70
	2,2

	Buriticá
	17
	40
	2,1

	Buriticá
	18
	70
	2,6

	Buriticá
	19
	70
	2,3
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