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▪ Distribution of Devonian mafic-

ultramafic intrusions associated with 

Ni-Cu sulphide, cobalt, and platinum 

group element (PGE) mineralization 

in Maine (USA), New Brunswick, 

and Newfoundland, situated within 

the Canadian Appalachians (Modified 

after Hibbard and Karabinos, 2013).

Introduction
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3Thompson (1984) Slack et al. (2022)

Mafic intrusions-hosted Ni-Cu(-Co-PGE) in Maine
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McLaughlin et al. (2003)

Moosehorn plutonic 

Suite:
▪ Staples Mountain 

Gabbro, 

▪ St. Stephen Gabbro (421±4 

Ma, 40Ar/39Ar)

▪ Calais Quartz Diorite,

▪ Baring Granite (421±8 Ma-

U-Pb zircon), 

▪ Elliott Mountain Diorite.

The layered, sill-like Staples 

Mountain Gabbro is mainly 

mafic, whereas the larger St.

Stephen Gabbro consists of a 

core of dunite and troctolite, 

surrounded by olivine gabbro 

and gabbro layers.
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Paktunc (1990)
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A: Maliseet occurrences (Goodwin 

Lake deposit).

B: Portage Brook deposit (Popple 

Deposit Area).

A

B



Goodwin Lake
Location: 42 Miles S-SW of the city of Bathurst (47.27887, -66.39275)

➢ SLAM Exploration Ltd reported preliminary results from the third hole (GW24-03) drilled

on its wholly owned Goodwin Project in the Bathurst Mining Camp (BMC) of New

Brunswick. Pyrrhotite (15%), Pentlandite, and Chalcopyrite are dominant sulfide minerals. 

➢ Previous works reported: 1.79% copper plus 1.51% nickel which Noranda in a 1960 drilling program

drilled some areas to test for pyrrhotite and associated nickel mineralization in the Farquharson zone

(Noranda). 

History of works on these areas in NB
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Goodwin Lake
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Portage Brook/Popple Deposit

Location: 50 Miles SW of the city of Bathurst (47.36862, -66.50664)

➢ In 1956, Leitch Gold Mines Ltd also mentioned Ni-Cu anomalies.

➢ In 1972, Geoterrex LTD completed an induced polarization survey on behalf of Cities Service

Minerals Corp. Geochemical samples in the northern and southern zones of the area exhibited

anomalous Ni values.  

➢ In 1973, Cities Service Minerals Corporation mentioned the existence of considerable sulfides such as

Pentlandite, pyrrhotite, pyrite with chalcopyrite. During this investigation, they reported 0.18% Cu

and 0.15% Ni.

gnb.ca
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St Stephen

Location: (45.20447, -67.26887)

St. Stephen Ni-Cu deposits, was trenched in the 1940's and re-examined in 1988

by ABITEX RESOURCES INC. Pyrrhotite and chalcopyrite occur as

disseminations and segregations within the St. Stephen intrusion, a differentiated

complex of peridotite, anorthositic gabbro, troctolite, norite and gabbro.

gnb.ca
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The question that has always existed is the age of the host (gabbro-gabbronorite) of the 

Ni-Cu mineralization is Devonian?
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Distribution of some of 

felsic-intermediate 

intrusive rocks in NB 

(Azadbakht et al., 2019).
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Goodwin Lake

Portage Brook

St Stephen

MicroXRF-EDS 

maps & 

Mineralization

M4 Tornado μ-XRF to 

produce Energy 

Dispersive 

Spectrometry (EDS) 

elemental maps 
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Dunite, SW of NB
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Anorthosite Gabbro, St Stephen, 

SW of NB
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Geochemistry

De la Roche et al. (1980)

Miyashiro (1974)

Ross and Bedard (2009)

Selected geochemical data are from 

non-mineralized samples.
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➢ Plots of major element oxides and trace elements  against SiO2 (weight %) to illustrate 

chemical variation in these studied rocks.
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➢ Plots of Ni, Co, Cu, and Cr (ppm) vs. SiO2 (weight %) to illustrate chemical variation in these studied 

rocks.

➢ The variation of Ni, and Cr vs. Silica will be controlled by pyroxene, and olivine.
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Chondrite-normalized REE profiles 

(Nakamura, 1974) for these mafic 

intrusions in NB. 

Primitive mantle-normalized trace

element (McDonough and Sun, 1995)

patterns for these mafic intrusions in NB. 
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(Pearce, 2008)

Tectonic setting of  the studied 

mafic-ultramafic intrusions in 

NB. 

(Pearce and Norry , 1979)
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Source of sulphur

A possible source of sulphur can be seen 

in the hanging wall of the Maliseet South 

Zn occurrence, which consists of 

volcanic rocks belonging to the Mount 

Brittain Formation of the California Lake 

Group (Cambro-Ordovician sedimentary 

in Gander Zone). 
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Barnes (2023)

The mechanism for formation of Ni–Cu–PGE 

element-dominated magmatic sulfide ores. ▪ A magma passing through some 

kind of transcrustal conduit 

system, assimilating S, usually 

in the form of sulfide, from the 

country rocks.

▪ The sulfide melt so formed 

reacting with this ‘carrier’ 

magma to sequester chalcophile 

elements.

▪ A physical mechanism of 

segregation and accumulation of 

the sulfide liquid.

▪ A variety of physical processes 

including re-entrainment, 

gravity flow, country rock 

infiltration, and in some cases 

tectonic mobilization, giving 

rise to the final disposition of 

the ores.
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