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1. Whole Rock XRF and LA-ICP-MS analysis
Whole-rock samples were analysed for major, minor and trace elements.  Loss on ignition (LOI) was performed on the rock powders at 850°C for 8 hours to prepare the fused beads for major element analysis. An amount of 1, 2g±0.0005g of the calcined rock powders were mixed with 6g±0.0005g of Lithium Tetraborate (Li2B4O7) and then put in a 1150°C oven for 10-15 minutes to be melted in a Platinum crucible. Τhe crucible was cooled down between each sample, in water from 1150°C to 25°C, cleaned in an ultrasonic bath for 1 minute and put in a 40% citric acid solution heated at 300°C for 10 minutes. The acidic solution is used to take off eventual glass residues inside the crucible. 
Pressed pellets for trace element analyses were made by mixing 12g±0.0005g of rock powder with 3g±0.0005g of Hoechst-C wax. This preparation was then put in a steel cylinder and pressed at 9 tons for 30 seconds. The equipment was cleaned between every sample to avoid contamination. Fused beads and pressed pellets were prepared at the Department of Earth Sciences (University of Geneva) in the XRF preparation lab.
The X-Ray Fluorescence (XRF) analyses for both major elements on fused beads and trace elements on pressed pellets were conducted at the Institute of Earth Sciences (University of Lausanne) by Fabio Capponi with an XRF spectrometer PANanalytical AxiosmAX. Standards SY-2 and NIM-G were used for calibration. A total of 12 oxide compounds of major elements (SiO2, TiO2, Al2O3, Fe2O3, MnO, MgO, CaO, Na2O, K2O, P2O5, Cr2O3, NiO) and 42 trace elements were measured. Tables 1 and 2 below indicate detection limits and uncertainties of measuremnts.. Analytical conditions are given in tables 1 and 2. 
Trace element whole rock composition (, especially Rare Earth Elements-REE), was obtained by Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) analyses which were conducted at the Institute of Earth Sciences, University of Lausanne, with Alexey Ulyanov. The analyses were done on the fused beads previously used for XRF analyses of major elements with CaO from XRF analyses as internal standard and SRM612 as external standard. Analytical conditions are given in Table 3. Whole rock chemistry is reported in tables 1-3 of Electronic appendix B.

Table 1. Calibration parameters for whole rock XRF analysis of major elements.

	Compound
	Calibration range %
	Uncertainty 2s
absolute mean %
	Uncertainty 2s
relative mean %

	SiO2
	38-76
	0.4
	0.7

	TiO2
	0-4
	0.01
	0.5

	Al2O3
	10-30
	0.16
	0.8

	Fe2O3
	1-14
	0.07
	1

	MnO
	0-1
	0.005
	1

	MgO
	0-16
	0.04
	0.5

	CaO
	0-14
	0.07
	1

	Na2O
	0-9
	0.05
	1.1

	K2O
	0-15
	0.07
	1

	P2O5
	0-1
	0.01
	2

	Cr2O3
	0-0.1
	0.002
	4

	NiO
	0-0.1
	0.002
	4














Table 2. Calibration parameters for whole rock XRF analysis of minor elements.

	Element
	Calibration range (ppm)
	Absolute error (1s)
	Relative uncertainty (2s)
	Detection Limit (ppm)
	Element
	Calibration range (ppm)
	Absolute error (1s)
	Relative uncertainty (2s)
	Detection Limit (ppm)

	Sc
	0-900
	3
	6
	1
	Sn
	0-1000
	1
	2
	2

	V
	0-1000
	1
	2
	2
	Sb
	0-1000
	1
	2
	3

	Cr
	0-1000
	4
	8
	1
	Te
	0-1000
	3
	6
	3

	Mn
	0-1900
	6
	16
	2
	I
	0-1000
	4
	8
	3

	Co
	0-1000
	3
	6
	1
	Cs
	0-1000
	4
	8
	2

	Ni
	0-1000
	2
	4
	1
	Ba
	0-1400
	2
	4
	5

	Cu
	0-1000
	1
	2
	1
	La
	0-1000
	2
	4
	7

	Zn
	0-1000
	1
	2
	1
	Ce
	0-1000
	5
	10
	5

	Ga
	0-1000
	2
	4
	1
	Nd
	0-1000
	1
	2
	3

	Ge
	0-1000
	1
	2
	1
	Sm
	0-1000
	2
	4
	3

	As
	0-1000
	2
	4
	3
	Yb
	0-1000
	3
	6
	2

	Se
	0-1000
	1
	2
	1
	Hf
	0-1000
	1
	2
	2

	Br
	0-1000
	2
	4
	1
	Ta
	0-1000
	1
	2
	1

	Rb
	0-1000
	1
	2
	1
	W
	0-1000
	1
	2
	1

	Sr
	0-1400
	3
	6
	1
	Hg
	0-1000
	10
	20
	4

	Y
	0-1000
	2
	4
	1
	Tl
	0-1000
	1
	2
	2

	Zr
	0-1000
	2
	4
	1
	Pb
	0-1000
	1
	2
	1

	Nb
	0-1000
	2
	4
	1
	Bi
	0-1000
	1
	2
	1

	Mo
	0-1000
	2
	4
	1
	Th
	0-1000
	2
	4
	1

	Ag
	0-1000
	2
	4
	3
	U
	0-1000
	1
	2
	1

	Cd
	0-1000
	3
	6
	3
	
	
	
	
	



Table 3. Analytical conditions for LA-ICP-MS

	ICP-MS conditions
	Laser parameters on-sample

	Repetition rate
	20 (Hz)
	Repetition rate
	10 (Hz)

	Laser beam size
	75 (μm)
	Laser beam size
	105 (μm)

	Energy density
	6.0 (J/cm2)
	Energy density
	7.0 (J/cm2)

	Standard
	SRM612
	
	

	Internal standard
	CaO (XRF values)
	
	

	RF power
	1430 (W)
	Detection limits

	Sample depth
	4.0 (mm)
	42Ca+
	6.00*106 cps

	Extract 1 lens
	-2.0 (V)
	139La+
	0.71*106 cps

	Extract 2 lens
	-185.0 (V)
	238U+
	1.26*106 cps

	Omega bias
	-85.0 (V)
	248Th+/232Th+
	0.16%

	Omega lens
	7.5 (V)
	Ca++/Ca+
	0.23%

	Cell entrance
	-50.0 (V)
	238U+/232Th+
	~113%

	Cell exit
	-75.0 (V)
	
	

	He flow (cell)
	1.00 (L/min)
	
	

	Ar gas flow on sample
	0.83 (L/min)
	
	










2. Electron microprobe analysis – EPMA
In situ measurements of major element analysis has been carried out using a JEOL 8200 Electron Microprobe at the University of Geneva, Switzerland. Four sessions (see date analysed in table C.1) were carried out, for which calibration has been realised based on external standards at the beginning of each session. Sulphide minerals were analysed for S, Fe, Cu, Ni, Co, Se, As, Zn, Mo, Si, Ag and Au. Determination limits were stable at 0.01 and 0.02 for Ni/Si and Se, respectively, for the other elements the limits vary depending on the analytical conditions. Operating conditions, peak and background time as well as determination limits for each session is summarized in the table 4, below. 
From 680 sulphide measurements obtained, 503 were above a total (%) of 94, 232>98 and 36>99.5. Only measurements that resulted in totals higher than 94% have been considered. From those 503, Cu and Ni were above detection/determination limit for 489 and 496 values, respectively. Out of 503 Ag and 196 Au sulphide measurements obtained, only 82 and 31 values, respectively, resulted in concentrations above detection/determination limit.
Low totals for the remaining 177 of sulphides analysed, can be caused by; 1) interference resulting from the excitation of the surrounding host mineral, particularly when the sulphide inclusion is too small (<4 μm), 2) ‘‘bad’’ surface flatness, especially for the cases where the hardness of the host mineral differs significantly relative to the one of the sulphide inclusion and 3) oxygen concentrations that cannot be directly measured with EPMA/SEM. 
Electron microprobe data are reported in table C.3 (Electronic appendix C).

Table 4. Calibration analytical conditions for EPMA sulphide analysis. 

	Session-Date
	1st –May.25.17
	2nd-  Nov.24.17
	3rd – Jan.8.18
	4th – Nov.5.18

	voltage-Kv/current nA
	15/20
	20/20
	20/20
	20/20

	Element analysed - standard used 
	Time of analysis on peak-s/background-s/determination limit (only for minor elements)-median

	S-FeS/Pyrite
	20/10
	20/10
	20/10
	20/10

	Fe-FeS/Pyrite
	20/10
	20/10
	20/10
	20/10

	Cu-Cu pure
	20/10/0.03
	20/15/0.01
	20/15/0.01
	20/15/0.01

	Ni-Ni pure
	40/20/0.01
	30/15/0.01
	30/15/0.01
	60/30/0.01

	Co-Co pure
	30/15/0.01
	NA
	NA
	NA

	Se-CdSe
	30/15/0.02
	20/10/0.02
	20/10/0.02
	30/10/0.02

	As-GaAs
	30/15/0.02
	30/15/0.02
	30/15/0.03
	30/15/0.02

	Zn-ZnS
	40/20/0.03
	20/10/0.02
	20/10/0.02
	NA

	Mo-Mo pure
	NA
	NA
	NA
	20/15/0.01

	Si-Olivine
	NA
	20/10/0.01
	20/10/0.01
	20/10/0.01

	Ag-Ag pure
	40/20/0.03
	40/20/0.01
	40/20/0.01
	40/20/0.01

	Au-Au pure
	NA
	40/20/0.03
	NA
	40/20/0.1




3. Bulk area reconstruction of sulphide composition 
The reconstruction of the bulk sulphide composition was based on area (%) of mineral modal abundances calculated by an image analysis software (ImageJ©1.38) and on EPMA analysis, for all investigated areas (including Ecuador). Only analysis resulting in totals above 94 % have been included in the reconstruction. Not all sulphides that were processed by an image analysis software had corresponding EPMA values for all mineral phases composing the sulphide inclusions, for those cases in table C.2. only the area has been reported (e.g. Elmadag, Itecektepe study areas). For the cases where a mineral was too small (<2μm in size) for EPMA analysis, the SEM value has been used instead. Therefore in table C.2. under the column entitled ''methods'' is indicated ''only area'', ''EPMA'' or ''SEM''. For the cases where neither EPMA, nor SEM had been obtained for one of the mineral phases composing the sulphide inclusion, a median EPMA value of the same mineral phase, analysed in the same thin section has been attributed instead and has been indicated in table C.2. as ''extra''.  Only the area and not the volume have been calculated in this study. However in order for the reader that wants to have an initial estimate of the volume, the size and shape have been reported for every sulphide inclusion as well. 
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