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1. ABSTRACT 

Evidence of secondary gold enrichment due to the addition of new gold onto an earlier 

orogenic quartz-carbonate vein deposit by magmatic-hydrothermal fluids is strongly suggested 

for the Madrid Deposit, hosted in the Hope Bay Greenstone Belt in Nunavut, Canada. The 

conclusion is based on an extensive in situ microanalytical protocol (SEM, confocal Raman 

microspectroscopy, microthermometry, decrepitate mound analysis, LA-ICP-MS, 

cathodoluminescence, SIMS) not previously applied to gold systems. This approach was used to 

characterize the mineralogy and fluid inclusion systematics associated with the upgrading event. 

Mineralization comprised of only Ag-bearing gold (“electrum”; 89.8 at. % Au avg.; n = 

8) is present throughout all investigated laminated and brecciated orogenic quartz veins. 

However, in high-grade vein intersections where gold grades are locally elevated (up to 122 g/t), 

assemblages containing tennantite-tetrahedrite + chalcopyrite + electrum (80.7 at. % Au avg.; n 

= 15) ± Ag-Pb-Au tellurides occur that are texturally late-stage relative to electrum-only 

mineralization. Subdomains of quartz coeval with this later assemblage are optically- and 

texturally-distinct from earlier orogenic quartz. This late mineral assemblage is absent in all low-

grade vein intersections (~1 g/t Au avg.) examined where only electrum is identified. Quartz-

hosted fluid inclusions (H2O-NaCl±CO2) of intermediate salinity (16.7 ± 1.2 wt. % NaCl equiv.; 

n = 93) were identified only in the high-grade vein samples and are present along healed planes 

associated with tennantite-tetrahedrite + chalcopyrite + electrum ± Ag-Pb-Au telluride 
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