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Collaboration between academia and industry...   

Academia 
Exploration 
Industry   

Geological surveys, 
government agencies, 

learned societies 

Internships , 
secondments, 

fellowships 

Scientific publications  
(e.g increasing open 

access) 

Conferences and 
workshops 

Specialist Interest Groups 
 
 

Commercialisation of 
intellectual property 

Academic entrepreneurship 
(e.g. spin-off companies) 

Research partnerships  
(e.g. collabrotive R&D, research 

consortia, joint projects) 

Research services  
(e.g. consulting, geochemical and isotopic 

analyses, testwork, QA-QC) 

Funding and co-supervision of 
postgraduate research projects 

Shared facilities 
and/or equipment 

Undergraduate summer 
placement schemes 

Interdisaplinary academia-
industry colloboration 
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• We can deliver innovative solutions to complex challenges in mineral exploration 
 

• Academia can provide industry with cutting edge analytical techniques and 
expertise that may not be available “in-house”, nor within commercial labs 

 

• Academia can develop practical applications for research & inform future research 
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Gold in Greenland 

Godthåbsfjord Gold Province 

Paamiut Gold Province 

Tartoq Gold Province 
Nanortalik Gold Belt  

(hosts Nalunaq gold mine) 

Ataa Gold Province 

Bjørnesund 

Tasiusarsuaq Gold Province; Sermilik 

Inglefield Land 

Skaergaard Intrusion 

Kobberminebugt 

Ymer Ø (Noa Dal) 

Kap Edward Holm Intrusion 

Amdrup Fjord 

Kangerlussuaq 

Isua 

Andrée Land 

Lyell Land 

Figures adapted from: Dawes (2008), Kolb (2015) 
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GEUS-MMR “Mineral Resource Assessment Workshop on the 
Orogenic gold potential in Greenland” 

Geochemistry Geophysics 

Academic literature Historic exploration 
(company reports, 

presentations) 

Held annually. Previous workshops on:  Cu, Zn, REE, Ni, W, V, Ti, Ni, U, Au and graphite 
 

“3-part undiscovered mineral resource estimation methodology” developed by the  

USGS Global Mineral Resource Estimation Program 
 

International Expert Panel comprised of academics and industry geologists with specific 

knowledge on aspects of Greenlandic geology and/or expertise in the deposit type, e.g. Prof. 

Rich Goldfarb (USGS), Prof. Jochen Kolb (GEUS) and Prof. Pasi Eilu (GTK) 
 

Geological Maps 

Geochronology 

Global grade-
tonnage models 
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GEUS-MMR “Mineral Resource Assessment Workshop on the 
Orogenic gold potential in Greenland” 
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(website accessed: 19th November 2017) 

Uptake of mineral exploration licences following the gold workshop 

Paamiut gold province 

Tartoq gold province 
and a new 
undisclosed  
application (red) 
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The Tartoq gold province 

Mineral Exploration Licence acquired by Nanoq Resources Ltd following the Mineral 

Resource Assessment Gold Workshop, and later sold to Alopex Gold Inc. (TSX.V: 

AEX) in 2016 

 

Recent exploration highlights: massive sulphide lenses (up to 0.4 m @ 11.7 g/t 

gold), quartz-ankerite veins (up to 0.5 m @ 106 g/t gold) 
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The Tartoq gold province 

Mineral Exploration Licence acquired by Nanoq Resources Ltd following the Mineral 

Resource Assessment Gold Workshop, and later sold to Alopex Gold Inc. (TSX.V: 

AEX) in 2016 

 

Recent exploration highlights: massive sulphide lenses (up to 0.4 m @ 11.7 g/t 

gold), quartz-ankerite veins (up to 0.5 m @ 106 g/t gold) 
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The Tartoq gold province - Nuuluk 

Mesozonal  
gold mineralisation  
located in a 350 to  

500 m wide and >5 km long  
NNE trending, moderately  

(40-60°) WNW dipping  
hydrothermal alteration zone in  

the footwall of a major thrust zone 
 

Drillhole ID: NUL DH-1 
2 m @ 6.6 g/t gold 

Drillhole ID: N3 
1m @ 1.69 g/t gold 

Drillhole ID: N1 
2.5 m @ 5.77 g/t gold 

Inc. 1.0 m @ 7.30 g/t gold 
And inc. 0.5 m @ 12.30 g/t gold  

Drillhole ID: N9 
0.5m @ 1.58 g/t gold 
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2016 surface sampliing  

Fuchsite 

Auriferous massive sulphide (Apy-Py) 

Objectives: time-resolved gangue and sulphide precipitation in a well-constrained structural and tectonic framework  

Dating of the orogenic gold mineralisation at Nuuluk by Ar-Ar 
(fuchsite) and Re-Os (arsenopyrite) 
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Dating of the orogenic gold mineralisation at Nuuluk by Ar-Ar 
(fuchsite) and Re-Os (arsenopyrite) 


 187Re-187Os geochronology at Durham University (Dr Nic 
Saintilan and Prof. Dave Selby) 


 40Ar/39Ar geochronology – sample irradiation in Orogen (USA) 
and analysis at the University of Geneva (Dr Nic Saintilan and 
Dr Richard Spikings) 

 

 At Nuuluk arsenopyrite (Apy) is the earliest sulphide phase, 
which is intensely brecciated before being incompletely 
replaced by pyrite (Py). Locally both Apy & Py are brecciated 
and cross cut by quartz +/- minor chalcopyrite 

 Apy and Py are associated and coeval with fuchsite (resulting 
from potassic alteration with Cr being stripped from the 
ultramafic host rocks) 

 Apy is a robust mineral for 187Re-187Os geochronology (e.g. 
Davies et al., 2010: Morelli et al., 2010; Scherstén et al., 2012; 
Saintilan et al., 2017) with closure temperatures for Re-Os 
estimated as >400oC 

 Fuchsite is a robust mineral for 40Ar/39Ar with closure 
temperatures >350oC (e.g. Brown et al., 2002)  

 

Example Apy Re-Os isochron for Archean gold mineralization at 
Storø, West Greenland (Scherstén et al., 2012) 

Example argon release spectrum for fuchsite from the Sunrise 
shear zone in Western Australia (Brown et al., 2002) 
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Geology doesn’t stop 
at borders... 
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The North Atlantic Craton Conference, and a “craton-specific” 
approach to mineral exploration... 
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The North Atlantic Craton Conference 
(University of St Andrews, March 2014) 

Sponsors and organisers: 

  71 delegates, 13 countries represented 
 

  Keynotes includes:  
 

  Prof. Richard Goldfarb (USGS) 

  Prof. Sarah-Jane Barnes (Uni. Québec) 

  Prof. Jochen Kolb (then GEUS) 

  Dr Graham Begg (Minerals Targeting International) 

  Prof. Chris Hawkesworth (then Uni. St Andrews) 
 

 Post conference fieldtrip to the NW Scottish Highlands 
 

  Resulted in a thematic issue of Mineralogical Magazine  
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Sponsors and organisers: 

The North Atlantic Craton + Conference 
(Edinburgh, March 2016) 

  64 delegates, 11 countries represented 
 

  Keynotes includes:  
 

  Prof. Nick Arndt (Uni. Grenoble)  

  Dr Simon Jowitt (Monash Uni) 

  Dr Bo Moller-Stensgaard (then GEUS) 

  Prof. Raimo Lahtinen (GTK) 

  Prof. Andrew Kerr (Memorial Uni. Newfoundland) 
 

 Post conference fieldtrip to the Outer Hebrides (Isle of Lewis 

& Harris) 
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Geological correlation between 
gold belts in Greenland and 
Scandinavia 

Scandinavia 
Greenland 

Canada 

The 1.8 Ga Ketilidian orogeny which hosts the Nanortalik 
Gold Belt has geological correlations with the Makkovik 
Province (Canada) and Svecofennian Orogeny (Scandinavia) 
as supported by paleogeographical reconstructions for the 
Paleoproterozoic.  
 

The Nanortalik gold belt hosts several known gold deposits: 

   Nalunaq mine (375,650 oz produced; 15 g/t gold) 

   Vagar prospect (up to 11 m @ 80.2 g/t gold) 

   Jokum’s Shear prospect (up to 3.1 m @ 9.3 g/t gold)  

 

The Svecofennian Orogeny hosts the Lycksele – Storumen 
gold belt and the neighboring Skelefteå Mining District. 
Producing gold mines include: 

   Svartliden mine (2.9 Mt @ 4.3 g/t gold) 

   Björkdal mine (7.5 Mt @ 2.5 g/t gold) 

   Kankberg mine (2.8 Mt @ 4.1 g/t gold) 

 

Nalunaq 

Vagar 

Hugin 

Kankberg 

Svartliden 
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Björkdal 
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The Nanortalik Gold Belt 

Province scale gold play: 

>175 km long highly underexplored gold belt 

Located along the 

southern margin of the 

Palaeoproterozoic 

Julianehåb Igneous 

Complex - part of a 

juvenile continental arc 

formed during oblique 

northwards subduction 

(sinistral 

transpression), 

emplaced during the 

Ketilidian Orogeny, 

1850-1725 Ma 
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Nalunaq 

Uunartoq 

Hot Spings 

UJA-109 

Greater 

Amphibolite Ridge 

Tom’s Vein 

Lake 410 

Nalunaq East 

John’s Lake 

Bismuth Valley 

Qoorormiut North 

Quartz Swarm 

Kongen 

LGM Showing 

UFO 

60V3 Nord 

Southwestern Extent of the ʺNanortalik Gold Belt” 
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Nalunaq Gold Mine 
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Nalunaq Gold Mine 
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Nalunaq Gold Mine 
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Recent structural, petrological and geochemical at 
Nalunaq gold mine  

Figures: Bell et al., (2017) 



∂ 

Recent structural, petrological and geochemical at 
Nalunaq gold mine  

Figures: Bell et al., (2017) 



∂ 



∂ 



∂ 

Apeqqutissaqarpisi?  

Qujanaq 
 

Email: joshua.w.hughes@durham.ac.uk 

Website: www.goo.gl/xm13T9  

 

Thank you 
 Any questions? 
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