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INTRODUCTION AND RESEARCH RATIONALE

Some volcanogenic massive sulfide (VMS) deposits are enriched in precious metals, with Au contents (in g/t) that
typically exceed the associated Cu+Pb+Zn grades (in wt %) (e.g., Poulsen and Hannington, 1996; Mercier-Langevin
et al., 2010). The origin of the Au enrichment in these anomalous VMS deposits is commonly debated (e.g.,
syngenetic vs. metamorphic overprint). In order to determine the origin of gold enrichment, it is important to
constrain the volcano-stratigraphy, deformation, and geodynamic setting in which the VMS deposit was formed.
These characteristics are fundamentally important as they represent possible controls to the variation in metal
content and the source of precious metals (Mercier-Langevin et al., 2010).

The Ming deposit, located in the northern central Newfoundland Appalachians, is a Au- and Cu-rich VMS that
also has locally high Ag and Zn grades. As of 2014, the active Ming mine has reserves (diluted and recovered) of
1.50 Mt grading 1.71 wt% Cu, 0.36 wt% Zn, 9.15 g/t Ag, and 2.06 g/t Au, and combined measured and indicated
resources of 2.47 Mt grading 2.27 wt% Cu, 0.44 wt% Zn, 9.08 g/t Ag, and 2.15 g/t Au. The deposit comprises four
discrete, elongated, north-northeast-plunging (ca. 30-35°) Cu-Au-(Zn-Ag) massive to semi-massive (< 50 vol.%)
sulfide lenses that are spaced 30 to 50 metres apart along the same stratigraphic horizon. Herein, we provide
preliminary observations on lithologic and alteration features of the host rocks and investigate their genetic
relationships with the synvolcanic, precious metal-rich sulfide lenses.
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Fig. 1. Simplified geological map of the Baie Verte Peninsula (modified from
Skulski et al., 2010, and references therein) with the (peri-)Laurentian (inset: in
grey) and (peri-)Gondwanan tectonostratigraphic zones forming the Appalachian
orogenic belt in Newfoundland (Williams, 1979). BVBL - Baie Verte-Brompton Line.
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ALTERATION

A ubiquitous low temperature alteration assemblage occur below the 1807, 1806, and Ming South zones (Figs. 10,
19-22). This light to medium grey assemblage consists of sericite-green mica-quartztchloritexepidote. The Lower
Footwall Zone (LFZ) lies 50m below the latter alteration assemblage and consists of intense chlorite altered rocks,
Interpreted to mark the high-temperature hydrothermal fluid discharge zone of the deposit. Sulfide mineralogy
varies from a polymetallic assemblage in the massive sulfide to a predominantly chalcopyrite-pyrrhotite-pyrite
assemblage in the LFZ. A quartz-pyrite-rich zone occurs immediately above and below the massive sulfide. This
quartz-pyrite alteration, which overprints a folded IN3 dyke, is interpreted as a product of metamorphism. A Mn-Ca
alteration consisting of a rhodochrosite-(Mn-)garnet-quartz assemblage affects rocks of the 1807 zone.
Metamorphic biotite-magnetite-garnet-actinolite porphyroblasts are ubiquitous in the footwall rocks.
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te, Cpy — chalcopyrite, Ep — epidote, Grt — garnet, Py — pyrite, Ser — sericite, Si — Silica, Sph — sphalerite.
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Fig. 26. Map of level 444 in the 1807 zone. The northern and southern lenses (in orange) have
mineralogical, geochemical, structural, and textural distinctions. Note the general northward increase
of Cu and Au contents.

SYNGENETIC OR OROGENIC PRECIOUS METAL ENRICHMENT?

Despite local mechanical remobilization discussed above of the massive sulfides due to post-mineralization

deformation events, evidence for a synvolcanic origin for the massive sulfide lenses and their precious metal

enrichment include:

 the spatial distribution of the massive sulfides and their relationship with the host rocks (i.e., stratabound
and stratiform in the southern part of the 1807, 1806, and MSDP zones);

 the presence of discordant high temperature (chloritic) and lower temperature proximal (sericitic)
hydrothermal alteration assemblages underlying the massive sulphides;

« the presence of Au-barren post-mineralization mafic dykes that cut the orebodies;

Other evidence for a syngenetic model that have not been discuss in length here include:

 the intense deformation of all ore and alteration assemblages;

 the presence of atypical mineralogy with abundant sulfosalts associated with an enrichment in the
epithermal suite of elements (Au, Ag, As, Hg, Sb, Bi) that suggest a magmatic contribution to the
mineralizing fluids (Brueckner et al., 2014); and

« all structural features (i.e., faults, shear zones, foliation, and folds) that overprint the Ming deposit and
extend >100 m beyond the ore bodies are devoid of Au. Remobilized Au is restricted (< 1m) to the
immediate footwall and hanging wall of the orebodies. This implies a syngenetic Au introduction in the
massive sulfide and that Au was later remobilized during deformation events.

PRELIMINARY CONCLUSIONS

« The Ming VMS deposit is enriched in Cu and Au (also Zn and Ag);

« Ming is characterized by three alteration assemblages (i.e. chlorite, sericite, and Mn);

« Petrochemistry reveals a juvenile affinity for the felsic volcanic rocks;

« The VMS was formed during the evolution of a supra-subduction zone;

« Massive sulfide lenses were structurally remobilized as stringer veinlets and
piercement structures into the host rock and intrusions;

« Gold was locally remobilized, together with other metals due to deformation;

 This study supports a syngenetic precious-metal enrichment of a VMS.
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