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EXECUTIVE SUMMARY 

TECHNICAL REPORT ON THE MINERAL RESOURCES OF THE 
NALUNAQ PROJECT, GREENLAND  

1 INTRODUCTION 

SRK Consulting (UK) Limited (ñSRKò) is an associate company of the international group 

holding company, SRK Consulting (Global) Limited (the ñSRK Groupò). SRK has been 

requested by Amaroq Minerals Ltd (ñAmaroqò, formerly AEX Gold Ltd (ñAEXò), hereinafter also 

referred to as the ñCompanyò or the ñClientò) to prepare an updated Mineral Resource estimate 

(ñMREò) for the Nalunaq gold project (hereinafter also referred to as ñNalunaqò, or the ñProjectò), 

located in southern Greenland. This report serves as an independent report prepared by a team 

of consultants, under the management of Dr Lucy Roberts (MAusIMM (CP)), a Principal 

Consultant (Resource Geology) and Mr Martin Pittuck, a Corporate Consultant (Resource 

Geology).  

The international reporting code used for the reporting of Mineral Resource and Mineral 

Reserve statements herein is the CIM Definition Standards on Mineral Resources and 

Reserves prepared by the CIM Standing Committee on Reserve Definitions and adopted by 

CIM Council on May 10, 2014 (the ñCIM Definition Standardsò) which are incorporated by 

reference into National Instrument 43-101 - Standards of Disclosure for Mineral Projects (ñNI-

43-101ò). Furthermore, the Mineral Resources as reported have also been prepared in 

accordance with the CIM Estimation of Mineral Resources and Mineral Reserves Best Practice 

Guidelines prepared by the CIM Mineral Resource and Mineral Reserve Committee and 

adopted by the CIM Council on 29 November 2019 (the ñCIM Best Practice Guidelinesò). The 

Mineral Resource Estimate and accompanying Statement presented herein has an effective 

date of 3 September 2022 and is signed off by Dr Lucy Roberts (MAusIMM (CP)), who acts as 

the Qualified Person (ñQPò). The QP visited site between 9 and 17 September 2021.  

SRK has relied upon the information provided by Amaroq in its review of the data quality used 

for the Mineral Resource Estimate; however, SRK takes full responsibility for the Mineral 

Resource Statement presented herein. 

2 PROPERTY, ACCESS, AND HISTORY 

The Nalunaq Project is located in Southern Greenland at 60Ü21ôN latitude and 44Ü50ôW 

longitude in the Municipality of Kujalleq. The property is located on the northern side of the 

Kirkespirdalen Valley, about 33 km northeast of the town of Nanortalik. The former mine which 

forms the focus of the Nalunaq Project is located in the centre of Exploitation Licence number 

2003/05 which covers an area of 22 km2. The Exploitation Licence grants Nalunaq A/S (a wholly 

owned Greenlandic subsidiary of Amaroq Minerals) the exclusive right to undertake mineral 

exploration and exploitation within the licence area.  

mailto:enquiries@srk.co.uk
http://www.srk.com/
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The mine site is located 6km inland along the Kirkspirdalen Valley from an embayment on the 

eastern side of Saqqaa Fjord. The fjord does not generally freeze over during the winter and 

navigation by boat to the former mine jetty is possible for most of the year. The topography in 

the area is rugged to alpine. Mountains reach from sea level to elevations of 1,500mASL. Many 

of them are glaciated and the southern tip of the permanent ice sheet is about 33km to the 

northeast of the mine. Valley floors and lower mountain sides are covered by typical sub-arctic 

vegetation. The climate of South Greenland is relatively mild for the latitude. In Nanortalik, the 

temperature ranges between averages of -5°C in January and 7°C in August. 

South Greenland is accessed via the international airport at Narsarsuaq with regular flights from 

Denmark and Iceland as well as regular internal flights from other international airports in 

Greenland including Kangerlussuaq and Nuuk. From Narsarsuaq, there are regular helicopter 

flights to other towns in the area, including Nanortalik. Most areas can also be travelled by 

scheduled or chartered boat from Narsarsuaq or Qaqortoq. This takes around one hour by boat 

to reach Nalunaq from Nanortalik. From the jetty, the mine can be reached by 4x4 vehicle along 

the 9 km long former mine road which is unsealed but in reasonable condition. The 4x4 vehicle 

can be mobilised to the area by landing craft. 

Exploration began in the area in the 1960s, when regional geological mapping was carried out 

by the Geological Survey of Greenland (ñGGUò, later ñGEUSò). Visible gold, hosted by quartz 

veins was discovered at Nalunaq in 1992. Various phases of exploration were completed, 

including surface sampling, surface drilling, and underground development. Once the mine was 

in production, a significant amount of underground chip and channel sampling was completed, 

along with underground drilling. Since the completion of the transfer of the project to Nalunaq 

A/S in March 2016, additional surface sampling and core drilling has been completed. This 

continues to the present time.   

3 GEOLOGY AND MINERALISATION  

Nalunaq lies within the wider Psammite Zone in Southern Greenland that hosts the Nanortalik 

Gold Belt. The geology of the Nalunaq Mountain is dominated by a package of fine- to medium-

grained tholeiitic basalt flows and locally coarser, sub-concordant doleritic sills. The sequence 

is intruded by later granites and several generations of late aplite and pegmatite dykes. Due to 

the lack of primary volcanic textures and a lack of age relations of the rock sequence, the true 

stratigraphic way up is unknown. The stratigraphy has therefore been assigned into the 

structural footwall (ñFWò) and structural hanging wall (ñHWò) with respect to the main gold-

mineralised quartz vein (Nalunaq Main Vein, ñMVò).  

The MV varies in width from 0.05 m to 2.0 m, maintains an average dip of 38° towards the SE, 

and contains high and sometimes bonanza gold grades (up to 5,240 g/t gold over 0.8 m). The 

vein also often displays perpendicular quartz-filled tension gashes. Gold occurs mostly as 

native gold and occasionally as the gold-bismuth alloy, maldonite. Gold mineralisation is 

commonly associated with native bismuth and rare lollingite and arsenopyrite. Native gold 

particles range in size from a few microns up to eight millimetres across, with coarse visible 

gold being common in the high-grade sections of the Main Vein.  
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Amaroq have been developing a new mineralisation model which seeks to explain the locations 

of the observed high-grade plunges in the historical model, namely the Mountain, Target and 

South Blocks. This Dolerite Dyke model works on the premise that weakly to moderately 

mineralized fluids were trapped at locations aligned with the pre-mineralising and cross cutting 

dolerite dykes. Rapid pressure release, perhaps related to tectonic activity, causes instant 

boiling and deposition of significant quantities of gold.  

4 DRILLING AND SAMPLING  

Drilling and sampling at Nalunaq since 2016 has comprised of six separate campaigns aiming 

to delineate the full down-dip and along-strike extent of mineralisation, as well as increase 

confidence in the geological and grade continuity through infill drilling. Prior to 2016, several 

phases of drilling and sampling were undertaken by several operators. Drilling conducted during 

Amaroqôs ownership of the Project, including surface sampling and diamond core drilling, has 

been carried out under the supervision of technically qualified personnel applying standard 

industry approaches. For all drillholes completed since 2016, when Amaroq took ownership, 

collar surveys were conducted using a handheld GPS and downhole surveys were completed 

in each drillhole using a Reflex EZ Trac magnetic survey tool at 15m intervals. In 2022, drillholes 

were surveyed with an QL40-OBI-2G optical televiewer from Mount Sopris Instruments which 

captures a high resolution 360° image of the hole and replaces traditional core orientation and 

magnetic survey tools 

Due to the high relief of the topography, diamond drillholes were collared in areas which were 

accessible, either by road or by helicopter. Holes are drilled at a range of dips and azimuths to 

intersect the mineralisation appropriately. In addition, a significant amount of underground 

production data, in the form of chip, channel, or chip channel samples were taken during the 

operation of the mine. Production samples were taken from either development faces or side 

walls, and typically cover the full thickness of mineralisation. Underground drilling was also 

undertaken while the mine was in operation. Mineralisation typically dips at 38° towards the SE, 

resulting in variable drilling and sampling intersection angles.  

Field duplicates, blank samples and certified reference materials were inserted into the regular 

sample stream as part of the QAQC programmes during the 2017-2022 drilling campaigns. 

Overall, SRK considers the majority of sample preparation, analyses and security protocols to 

conform to industry best practice. SRK notes the absence of QAQC sample results some of the 

historical drilling and sampling campaigns and as such, assay data from these drilling 

campaigns present a risk in terms of accuracy and precision of the associated assay grades. 
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5 MINERAL RESOURCE ESTIMATE 

All geological wireframe models of the Nalunaq Project and used in this estimate were produced 

by Amaroq and reviewed by SRK. As part of this review, SRK provided feedback and 

recommendations to Amaroq geologists, and the models subsequently updated. Geological 

wireframes have been prepared for the MV and pegmatite dyke which occupies the Pegmatite 

Fault only. To better represent the distribution of very high-grade areas within the Main Vein, 

further sub-domains were developed by SRK prior to estimation. Modelling of these sub-

domains was based on a primarily visual review of data including composite sample gold grades 

and the spacing of samples. This process sought to constrain the ultra-high grades (>100 g/t 

Au) seen in the historical mining areas to prevent undue influence of these samples on the 

surrounding lower grade material, as well as to better represent the high-grade zones. 

SRK carried out the following steps to produce the MRE: 

¶ database compilation and review; 

¶ construction of wireframe geological models in Leapfrog Geo 2021.1 software; 

¶ statistical analysis and definition of domains; 

¶ geostatistical analysis (variography) within estimation domains; 

¶ block modelling and grade interpolation using Leapfrog Edge software; 

¶ model validation; 

¶ Mineral Resource classification;  

¶ consideration of reasonable prospects for eventual economic extraction (ñRPEEEò); and 

¶ reporting of the Mineral Resource Statement. 

The SRK 2022 Mineral Resource Statement for the Nalunaq deposit is presented in Table ES 

1. The Qualified Person for the declaration of Mineral Resources is Dr Lucy Roberts, MAusIMM 

(CP), of SRK Consulting (UK) Ltd. The Mineral Resource estimates and accompanying 

Statements were produced and reviewed by a team of consultants from SRK. 

Table ES 1: SRK Mineral Resource Statements for Nalunaq gold deposit, Greenland, 

as of 03 September 2022 

Zone Classification Tonnes Grade Contained 
  (t) (g/t Au) (Oz Au) 

In Mine Inferred Mineral Resource 140,000 31.0 140,000 

Extension Area Inferred Mineral Resource 215,000 26.0 180,000 

Total  Inferred Mineral Resource  355,000 28.0 320,000 

In reporting the Mineral Resource Statements, SRK notes the following: 

¶ Mineral Resources are reported in accordance with the CIM Definition Standards 

¶ Mineral Resources have an effective date of 3 September 2022, and have been depleted 

to reflect the current understanding of the mining completed up to the date of production 

ceasing in 2013;  

¶ Mineral Resources are reported as in-situ and undiluted. The Mineral Resources are 

reported above a cut-off grade of 5.0 g/t, generated using a gold price of 1,800 USD/ozAu. 
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Given these parameters, SRK considers there to be reasonable prospects for eventual 

economic extraction, and as such, fulfil the requirements for reporting a Mineral Resource;  

¶ The In-Mine Mineral Resource is accessible from existing underground development while 

the Extension Mineral Resource requires development to be put in place for it to be 

accessed 

¶ Mineral Resources are not Mineral Reserves and do not have demonstrated economic 

viability, nor have any mining modifying factors been applied; 

¶ The Qualified Person for the declaration of Mineral Resources is Dr Lucy Roberts, 

MAusIMM(CP), of SRK Consulting (UK) Ltd. The Mineral Resource estimates and 

accompanying Statements were produced and reviewed by a team of consultants from 

SRK. 

¶ SRK notes that a site visit to Nalunaq was conducted by the CP in September 2021; 

¶ All Mineral Resources are quoted at 100%; 

¶ Tonnages are reported in metric units, with metal grades in grams per tonne (g/t). 

Tonnages and grades are rounded appropriately. Rounding, as required by reporting 

guidelines, may result in apparent summation differences between tonnes, grade and 

contained metal content. Where these occur, SRK does not consider these to be material. 
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TECHNICAL REPORT ON THE MINERAL RESOURCES OF THE 
NALUNAQ PROJECT, GREENLAND  

1 INTRODUCTION 

1.1 Issuer and Terms of Reference 

SRK Consulting (UK) Limited (ñSRKò) is an associate company of the international group 

holding company, SRK Consulting (Global) Limited (the ñSRK Groupò). SRK has been 

requested by Amaroq Minerals Ltd (ñAmaroqò, formerly AEX Gold Ltd (ñAEXò), hereinafter also 

referred to as the ñCompanyò or the ñClientò) to prepare an updated Mineral Resource estimate 

(ñMREò) for the Nalunaq gold project (hereinafter also referred to as ñNalunaqò, or the ñProjectò), 

located in southern Greenland. 

The international reporting code used for the reporting of Mineral Resource and Mineral 

Reserve statements herein is the CIM Definition Standards on Mineral Resources and 

Reserves prepared by the CIM Standing Committee on Reserve Definitions and adopted by 

CIM Council on May 10, 2014 (the ñCIM Definition Standardsò) which are incorporated by 

reference into National Instrument 43-101 - Standards of Disclosure for Mineral Projects (ñNI-

43-101ò). Furthermore, the Mineral Resources as reported have also been prepared in 

accordance with the ñCIM Estimation of Mineral Resources and Mineral Reserves Best Practice 

Guidelinesò prepared by the CIM Mineral Resource and Mineral Reserve Committee and 

adopted by the CIM Council on 29 November 2019 (the ñCIM Best Practice Guidelinesò). The 

Mineral Resource Estimate and accompanying Statement presented herein has an effective 

date of 3 September 2022 and is signed off by Dr Lucy Roberts (MAusIMM (CP)), who acts as 

the Qualified Person (ñQPò). The QP visited site between 9 and 17 September 2021.  

SRK has relied upon the information provided by Amaroq in its review of the data quality used 

for the Mineral Resource Estimate. SRK takes full responsibility for the Mineral Resource 

Statement presented herein. 

1.2 Sources of Information 

SRKôs report and study is based upon information provided by the Company, along with access 

to key personnel from the Project technical team on-site. The key sources of information for this 

report, including information relating to the data quality, data collection procedures and 

protocols, are as follows: 

¶ Database files: 

¶ drilling and sampling database (collar, survey and assay); 

¶ drillhole logging database (lithology, weathering, oxidation, structure, mineralisation); 

¶ density database; 

mailto:enquiries@srk.co.uk
http://www.srk.com/
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¶ quality control sample database; and 

¶ topographic and underground surveys. 

¶ Relevant maps, plans and sections 

¶ Geological interpretation developed by Amaroq geologists 

¶ Reports 

¶ Site visit 

1.3 Capability and Independence of Consultant 

This report was prepared on behalf of SRK by the persons whose qualifications and experience 

are set out in Table 1-1. 

SRK is an independent consulting engineering organisation, wholly owned by its employees, 

that has been active in the mining and natural resources industries for nearly 40 years. The 

group operates globally and currently employs approximately 1,500 professionals in 48 offices 

worldwide. SRK has a demonstrated track record in undertaking independent assessments of 

resources and reserves, project evaluations and audits and independent feasibility evaluations 

to bankable standards on behalf of exploration and mining companies and financial institutions 

worldwide. 

This technical report has been prepared based on a technical and economic review by a team 

of consultants sourced from SRKôs Group office in the United Kingdom. 

Neither SRK nor any of its employees and associates employed in the preparation of this report 

has any material present or contingent interest in the outcome of this report or in the Asset 

being assessed. Nor do they have any pecuniary or other interest that could be reasonably 

regarded as being capable of affecting their independence or that of SRK. SRK will be paid a 

fee for the preparation of this report in accordance with normal consulting practice. 

The individuals who have provided input to this report, and who are listed below, have extensive 

experience in the mining industry and are members in good standing of appropriate professional 

institutions. 

Table 1-1: Professional Qualifications of SRK Consulting (UK) Staff 

Name Professional Qualifications and Affiliations  Discipline and Role  

Martin Pittuck 

Chartered Engineer and Member of the Institution of Materials, 
Minerals and Mining. 

Fellow of the Geological Society 
BSc (Hons) Geochemistry, MSc (Distinction) Mineral Resources  

Project director and 
reviewer 

Lucy Roberts 

Member and Chartered Professional with the Australasian Institute of 
Mining and Metallurgy (MAusIMM(CP));  

BSc (Hons) Geology; MSc (Distinction) Mineral Resources;  
PhD Applied Geostatistics 

Geology and Mineral 
Resources (Qualified 

Person for Mineral 
Resource statement) 

Tom Stock BSc (Hons) Geology, MSc (Distinction) Mining Geology 
Geology and Mineral 

Resources 

Kirsty Reynolds 
Fellow of the Geological Society of London 

MSci Geology; PhD Structural Geology and Geophysics 
Geology and Mineral 

Resources 
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1.4 Scope of Work, Materiality, Limitations and Exclusions 

1.4.1 General 

SRK has independently assessed the Nalunaq Gold Project by reviewing pertinent data, 

including that relating to resources. All opinions, findings and conclusions expressed in this 

report are those of SRK. 

SRKôs opinion contained herein is effective as of 03 September 2022 with regards to the Mineral 

Resource Statements. SRKôs opinion is based on information provided by the Company 

throughout the course of SRKôs investigations, which, in turn, reflects various technical 

conditions at the time of writing. These conditions can change significantly over relatively short 

periods of time. The achievability of any technical-economic plans is neither warranted nor 

guaranteed by SRK. 

This report contains technical information which may have been used in subsequent 

calculations to derive sub-totals, totals and weighted averages. Such calculations inherently 

involve a degree of rounding which consequently introduces margins of error. Where these 

occur, SRK does not consider them to be material to the purpose or use of this report. 

1.4.2 Compliance and reporting standard 

The international reporting code used for the reporting of Mineral Resource and Mineral 

Reserve statements herein is the CIM Definition Standards on Mineral Resources and 

Reserves prepared by the CIM Standing Committee on Reserve Definitions and adopted by 

CIM Council on May 10, 2014 (the ñCIM Definition Standardsò) which are incorporated by 

reference into National Instrument 43-101 - Standards of Disclosure for Mineral Projects (ñNI-

43-101ò). Furthermore, the Mineral Resources as reported have also been prepared in 

accordance with the ñCIM Estimation of Mineral Resources and Mineral Reserves Best Practice 

Guidelinesò prepared by the CIM Mineral Resource and Mineral Reserve Committee and 

adopted by the CIM Council on 29 November 2019 (the ñCIM Best Practice Guidelinesò). The 

Mineral Resource Estimate and accompanying Statement presented herein has an effective 

date of 3 September 2022 and is signed off by Dr Lucy Roberts (MAusIMM (CP)), who acts as 

the Qualified Person. 

The CIM Definition Standards are aligned with the Committee for Mineral Reserves 

International Reporting Standards (ñCRIRSCOò) reporting template. Accordingly, SRK 

considers the CIM Definition Standards to be an internationally recognised reporting standard 

which is adopted world-wide for market-related reporting and financial investment. 

1.4.3 Limitations 

SRK has no reason to believe that any material facts have been withheld and the Company 

believes it has provided all material information. 

The achievability of any projections of technical-economic parameters as included in this Report 

are neither warranted nor guaranteed by SRK. Any projections as presented and discussed 

herein have been proposed by the Companyôs management and adjusted where appropriate 

by SRK and cannot be assured; they are necessarily based on economic assumptions, many 

of which are beyond the control of the Company. Future cashflows and profits derived from 

such forecasts are inherently uncertain and actual results may be significantly more or less 

favourable. 
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Unless otherwise expressly stated all the opinions and conclusions expressed in this Report 

are those of SRK. 

1.4.4 Reliance on information 

SRK believes that its opinion must be considered as a whole and that selecting portions of the 

analysis or factors considered by it, without considering all factors and analyses together, could 

create a misleading view of the process underlying the opinions presented in the Report.  

This report includes technical information, which requires subsequent calculations to derive 

sub-totals, totals, and weighted averages. Such calculations inherently involve a degree of 

rounding and consequently introduce a margin of error. Where these occur, SRK does not 

consider them to be material. 

SRKôs assessment of Mineral Resources are based on information provided by the Company 

throughout the course of SRKôs investigations, which in turn reflect various technical-economic 

conditions prevailing at the date of this Report. In particular, the Mineral Resources are based 

on expectations regarding the commodity prices and exchange rates prevailing at the date of 

this report. These projections can change significantly over relatively short periods. Should 

these change materially the projections could be materially different. Furthermore, SRK has no 

obligation or undertaking to advise any person of any change in circumstances which comes to 

its attention after the date of this Report or to review, revise or update the Report or opinion. 

1.4.5 Declaration 

SRK will receive a fee for the preparation of this report in accordance with normal professional 

consulting practice. This fee is not contingent on the outcome of any applications made by the 

Company and SRK will receive no other benefit for the preparation of this report. SRK does not 

have any pecuniary or other interests that could reasonably be regarded as capable of affecting 

its ability to provide an unbiased opinion in relation to the Mineral Resources and Mineral 

Reserves, and the projections and assumptions included in the various technical studies 

completed by the Company, opined upon by SRK and reported herein. 

Neither SRK, the SRK professional staff responsible for authoring this Report, nor any Directors 

of SRK, have at the date of this report, nor have had within the previous two years, any 

shareholding in the Company, the Assets, or advisors of the Company. Consequently SRK, the 

SRK Qualified Persons and the Directors of SRK considers themselves to be independent of 

the Company. 

1.4.6 Copyright 

Copyright of all text and other matter in this document, including the manner of presentation, is 

the exclusive property of SRK. It is an offence to publish this document or any part of the 

document under a different cover, or to reproduce and/or use, without written consent, any 

technical procedure and/or technique contained in this document. The intellectual property 

reflected in the contents resides with SRK and shall not be used for any activity that does not 

involve SRK, without the written consent of SRK.  
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1.5 Inherent Risks 

Mining and processing are carried out in an environment where not all events are predictable. 

Whilst an effective management team can identify the known risks and take measures to 

manage and mitigate these risks, there is still the possibility for unexpected and unpredictable 

events to occur. It is not possible therefore to totally remove all risks or state with certainty that 

an event that may have a material impact on the operation of a mine will not occur. Similar 

considerations apply to the marketing of the minerals. 

1.6 Site Visits and Inspections 

SRK Qualified Person, Dr Lucy Roberts, Principal Consultant (Resource Geology) visited the 

site between 9 and 17 September 2021. The visit involved a tour of the Project area including 

an inspection of underground adits and stopes; verification of a selection of drillhole collar 

positions; a review of selected core samples; discussion on the geological and mineralisation 

interpretation; and reviewing some quality assurance/quality control procedures employed by 

the Company. 

2 RELIANCE ON OTHER EXPERTS  

SRKôs opinion, effective as of 3 September 2022, is based on information provided to SRK by 

the Company throughout the course of SRKôs investigations as described. These in turn reflect 

various technical and economic conditions at the time of writing.  

SRK was reliant upon information and data provided by the Company; however, SRK has, 

where possible, verified data provided independently and has undertaken a site visit to review 

physical evidence for the Project. 

The main technical reports utilised for reference in producing this Technical Report are as 

follows: 

¶ An Investigation into the Metallurgical Performance of a Sample from Nalanaq A/S, 

Unpublished internal report for AEX Gold Inc, 2020, SGS; 

¶ AEX Gold Internal Feasibility Study Summary Report. Unpublished internal report for AEX 

Gold Inc, 2021, Halyard Inc; 

¶ Nalunaq Gold Project Independent NI43-101 Technical Report (ES7664), 2016, SRK 

Exploration Services; and 

¶ Competent Persons Report on AEX Gold Assets (ES7863), 2020, SRK Exploration 

Services. 
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3 PROJECT DESCRIPTION, LOCATION AND TENURE 

3.1 Property Description and Location 

The Nalunaq Project is located in Southern Greenland at 60Ü21ôN latitude and 44Ü50ôW 

longitude in the Municipality of Kujalleq. The property is located on the northern side of the 

Kirkespirdalen Valley, about 33 km northeast of the town of Nanortalik (Table 3-1 and Table 

3-2). 

Greenland is an autonomous country within the Danish Realm. It is the largest island in the 

World with an area of 2,166,086 km2 although it has a small population of just 56,000 people. 

Most of the island is covered by the Greenland ice sheet, thus the population lives along the 

coastal fringe which is heavily incised by fjords. Most of the population is located on the west 

and south coasts and the largest settlement is the capital, Nuuk. 

The country is stable with a European-style democracy and maintains strong ties to Denmark. 

The exploration and mining industry is conducted within a modern mining code (the Mineral 

Resources Act of 2009) and the Government is supportive of these activities. 

3.2 Licences, Permits and Ownership 

3.2.1 Licence details 

The former mine which forms the focus of the Nalunaq Project is located in the centre of 

Exploitation Licence number 2003/05 which covers an area of 22 km2 (Figure 3-3).  

The Exploitation Licence grants Nalunaq A/S (a wholly owned Greenlandic subsidiary of 

Amaroq Minerals) the exclusive right to undertake mineral exploration and exploitation within 

the licence area, subject to approval (see Section 3.4). The boundary coordinates for the 

Nalunaq exploitation licence are given in Table 3-1. 

Table 3-1: Boundary coordinates for exploitation licence 2003/05 (Source: MLSA 

2016) 

Point 

Latitude WGS84 Longitude WGS84 

Degrees N Min Sec Degrees W Min Sec 

A 60 23 0 44 53 0 

B 60 23 0 44 49 0 

C 60 22 0 44 49 0 

D 60 22 0 44 48 0 

E 60 21 0 44 48 0 

F 60 21 0 44 49 0 

G 60 20 0 44 49 0 

H 60 20 0 44 53 0 
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Figure 3-1: Location of the project area in Greenland with the area shown in Figure 

3-2 highlighted by the red box. Relevant population centres shown as 

black circles. Grid lines spaced at 10° intervals and north is up. Map 

modified from Greenland www.greenmin.gl (Greenmin, 2016). 
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Figure 3-2: Location of the Nalunaq gold project (red circle) in South Greenland 

(Image Source: www.greenmin.gl (Greenmin, 2016))  

 

Figure 3-3: Location of the Nalunaq exploitation licence 2003/05 (yellow) and 

neighbouring exploration licences (red). The licence abutting Nalunaq to 

the east and south is also owned by Nalunaq (licence 2006/10). (Image 

Source: www.govmin.gl (MLSA 2022)).  

N 

N 

10 km 
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3.2.2 Previous ownership 

The licence was granted to Crew Gold Corporation in April 2003 and is valid until 24 April 2033. 

Angel Mining PLC, through their wholly owned Greenlandic subsidiary Angel Mining Gold A/S, 

purchased the project from Crew Gold in 2009 and operated, through their wholly owned UK 

subsidiary, Arctic Mining Ltd, until closure of the mine in 2013. 

3.2.3 Current ownership 

The management of Angel Mining (Gold) A/S was taken up by FBC Mining (Holdings) Limited 

(ñFBCò) after Angel Mining PLC went into administration, although the exploitation licence 

remained in force. A decision in early 2015 by FBC and its wholly owned subsidiary, FBC 

Nalunaq, to seek corporate partners on the project resulted in Arctic Resources Capital (ñARCò) 

becoming the managers of the project following a meeting in June 2015 where approval was 

given to the Joint Venture by the Greenland Government. A Collaboration Agreement between 

the parties was signed on 17th July 2015 giving ARC 66.66 % and FBC Nalunaq 33.33% 

ownership in the project through a newly incorporated Greenlandic Joint Venture company, 

Nalunaq A/S. A Sale and Purchase Agreement was signed between Angel Mining (Gold) A/S 

and Nalunaq A/S on 15 October 2015 for the Nalunaq exploitation licence and all associated 

assets, and the Greenland Government formally transferred the licence to Nalunaq A/S in 

March 2016. 

Prior to the Companyôs IPO on the TSX-V, Nalunaq A/S and the Company underwent a 

corporate reorganisation, which resulted in the Company acquiring the entire issued share 

capital of Nalunaq A/S from ARC, certain of ARCôs shareholders and AEX Gold Limited 

(formerly FBC Mining (Nalunaq) and now renamed Amaroq Minerals), with these parties being 

issued shares in the Company in exchange. Upon listing Nalunaq A/S became a 100% wholly 

owned subsidiary of Amaroq.  

3.2.1 Mineral tenure system 

Legal Foundation 

The Greenland Parliament Act No. 7 of 7 December 2009 on Mineral Resources and Mineral 

Resource activities (the ñMineral Resources Actò, or the ñActò) came into force on 1 January 

2010. Amendments were made to the Act in 2012 and 2014. 

The Act is intended as a framework that lays down the main principles for the administration of 

mineral resource activities and authorises the Greenland Government to lay down provisions 

in executive orders and standard licence terms as well as specific licence terms. The Act aims 

to ensure that activities under the Act are properly performed as regards safety, health, the 

environment, resource exploitation and social sustainability as well as properly performed 

according to acknowledged best international practices under similar conditions. 

Types of Mineral Licences 

Prospecting Licences 

These are intended for early stage mineral prospecting activities (excluding drilling) and are 

granted for periods of up to five years at a time. They do not confer any exclusive rights to 

exploration and a similar licence or other types of licence may be granted to others for the same 

area. 
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Exploration Licences 

These provide exclusive rights for the licensee to undertake mineral exploration activities for all 

commodities (excluding hydrocarbons) within the licence area. They must have a minimum size 

of 5 km2 and may consist of up to five separated sub-areas with no more than 100 km between 

areas.  

Exploration licences are granted for an initial period of five years, after which the licensee is 

entitled to apply for a new period of five years for the same area. At expiry of the second licence 

period (years 6-10) the licensee may apply for further two year periods for the same area up to 

a maximum of 16 years (years 11-12, 13-14 and 15-16). 

A fixed fee per square kilometre must be paid to the Government annually and this increases 

with the age of the licence. Additionally, the licensee is committed to a minimum exploration 

expenditure per licence per year. This amount is defined by the Government and is the same 

for all exploration licences, and it also increases with the age of the licence. 

Exploitation Licences 

An Exploitation Licence may be granted to an Exploration Licence holder who has discovered 

and delineated commercially exploitable Mineral Resources and whose Bankable Feasibility 

Study (which must include a declaration of Mineral Reserves) has been approved by the 

Government.  

The licence conveys the owner exclusive rights to exploitation and exploration and is granted 

for a period of 30 years (unless a shorter period is stipulated as a condition) up to a maximum 

of 50 years. The licence is terminated when exploitation activities have ceased and a closure 

plan (agreed with the Government at the time of application for the Exploitation Licence) has 

been completed to the Governmentôs satisfaction. 

Suspension of exploitation activities with a view to their subsequent resumption is possible but 

subject to approval by the Government. Approval may be granted for up to two years at a time, 

and renewed approval may be granted on modified terms. If temporary suspension has lasted 

six years, the Government may order the licensee to implement the closure plan.  

3.2.2 Administrative authorities  

The administrative authorities within the Government of Greenland that have responsibility for 

all matters relating to mineral resources: 

The Mineral Licence and Safety Authority (ñMLSAò) 

The MLSA is responsible for issuing mineral licences and for safety matters including 

supervision and inspections. Licensees and other parties covered by the Mineral Resources 

Act communicate with the MLSA and receive all notifications, documents and decisions from 

the MLSA. 

The Ministry of Mineral Resources (ñMMRò) 

The MMR is responsible for strategy-making, policy-making, legal issues and marketing of 

mineral resources in Greenland. The Ministry deals with geological issues through the 

Department of Geology. 
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The Ministry of Industry, Labour and Trade (ñMILTò) 

The MILT is the authority for issues concerning industry and labour policy including SIAs and 

IBAs for mineral resources and similar related socio-economic issues.  

The Environmental Agency for Mineral Resource Activities (ñEAMRAò) 

EAMRA is the administrative authority for environmental matters relating to mineral resource 

activities, including protection of the environment and nature, environmental liability and EIAs. 

3.3 Environmental Studies and Permits 

As far as SRK is aware, Nalunaq A/S is not subject to any current environmental liabilities.  

Following closure of the mine in 2014, annual environmental monitoring was carried out by 

EAMRA through its advisor the Danish Centre for Environment and Energy (ñDCEò). It is 

understood that the costs for this monitoring were taken from the closure bond that became 

available when Angel Mining closed the mine and the surplus left at the end of the monitoring 

period in 2019 was returned to Nalunaq A/S. Overall, DCE assessed the current environmental 

impact on the environment from the former mining activities at Nalunaq as insignificant and that 

no further actions were needed to reduce the environmental impact. Consequently, DCE 

considered the Nalunaq gold project could serve as an example of how adequate environmental 

requirements together with detailed environmental monitoring and regulation can result in a 

mine operation in Greenland with minimum environmental impact. 

All work programmes are reviewed by EAMRA and their approval is required before work can 

commence. Furthermore, exploration activities must adhere to the ñRules for Fieldwork and 

Reporting Regarding Mineral Resourcesò as published by the Government in 2000 which 

includes measures to protect the environment and wildlife. 

The Company is currently in the process of agreeing its Environmental Impact Assessment with 

EAMRA. 

3.4 Royalties 

The mineral royalties are set by the Government of Greenland as set out in Addendum No. 3 

dated 1 July 2014 of the Standard terms for Exploration Licences for Minerals in Greenland. 

These royalties relevant to the Nalunaq Project are summarised in Table 3-2. 

Table 3-2 Mineral Royalties in Greenland (Image Source: Government of Greenland 

2014) 

Mineral Type Amount 

Minerals, other than REE, uranium and gemstones Sales royalty 2.5% 

REE (*c) Sales royalty 5.0% 

Uranium (*d) Sales royalty 5.0% 

Gemstones Sales royalty 5.5% 

Surplus royalty ï when a profit margin exceeds 40% (*e) - 15.0% 

*c Corporate tax and corporate dividend tax may be offset against sales royalty 

*d Corporate tax and corporate dividend tax may not be offset against sales royalty 

*e Corporate tax and corporate dividend tax may not be offset against sales royalty or surplus royalty 
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4 ACCESSIBILITY,  CLIMATE, LOCAL RESOURCES, 
INFRASTRUCTURE AND PHYSIOGRAPHY  

4.1 Physiography 

The mine site is located 6 km inland along the Kirkspirdalen Valley from an embayment on the 

eastern side of Saqqaa Fjord. The fjord does not generally freeze over during the winter and 

navigation by boat to the former mine jetty is possible for most of the year.  

The topography in the area is rugged to alpine. Mountains reach from sea level to elevations of 

1,500 m ASL. Many of them are glaciated and the southern tip of the permanent ice sheet is 

about 33 km to the northeast of the mine. Valley floors and lower mountain sides are covered 

by typical sub-Arctic vegetation. Views of the typical terrain in the area are shown in Figure 4-1 

and Figure 4-2. In Figure 4-1, Nalunaq Mountain is on the left, slightly obscured by cloud, about 

7 km from the photograph location. In Figure 4-2, the mine jetty can be seen in the bottom left 

and the mine access road can be seen parallel to the river.  

4.2 Climate 

The climate of South Greenland is relatively mild for the latitude. In Nanortalik, the temperature 

ranges between averages of -5°C in January and 7°C in August. Temperatures below 0°C occur 

between November and March. Rainfall is moderate and fairly consistent at around 8 to 10 mm 

per month, although instances of heavier rain can occur. Snow cover is likely between October 

and April, with the possibility of deep snow during the winter months. 

4.3 Access 

South Greenland is accessed via the international airport at Narsarsuaq with regular flights from 

Denmark and Iceland as well as regular internal flights from other international airports in 

Greenland including Kangerlussuaq and Nuuk. From Narsarsuaq, there are regular helicopter 

flights to other towns in the area, including Nanortalik. Most areas can also be travelled by 

scheduled or chartered boat from Narsarsuaq or Qaqortoq. 

This takes around one hour by boat to reach Nalunaq from Nanortalik. From the jetty, the mine 

can be reached by 4x4 vehicle along the 9 km long former mine road which is unsealed but in 

reasonable condition. The 4x4 vehicle can be mobilised to the area by landing craft. 

4.4 Local Resources and Infrastructure 

Qaqortoq is the largest town in South Greenland with a population of about 3,200. This is 

located 77 km northwest of Nalunaq. The closest population centre to Nalunaq is Nanortalik, 

which is 33km to the southwest. Nanortalik has a population of about 1,400 and is Greenlandôs 

most southerly town. It is readily accessible by boat or helicopter and has a port capable of 

handling cargo vessels. Most people in the town are engaged in fishing, public services, 

construction and tourism. There are many people still in Nanortalik who worked in the mine 

when it was operational, and the town remains a good source of local workers. 
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Figure 4-1: View towards the northeast from close to the harbour (Image Source: 

SRK ES, 2016) 

 

Figure 4-2: Aerial view north-eastwards up the Kirkespirdalen Valley with Nalunaq 

Mountain arrowed (Image Source: SRK ES, 2016) 
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5 PROJECT HISTORY 

5.1 Introduction 

Gold was first reported in the area in 1986 when it was discovered in alluvial settings. However, 

it is thought that the Vikings, who once had settlements throughout South Greenland, were also 

aware of gold in the area of Nalunaq. Alluvial gold occurrences lead to exploration being 

focused in the Kirkspirdalen Valley within an exploration licence granted to NunaOil A/S, 

eventually leading to the discovery of the quartz-gold vein at Nalunaq in 1992. Further 

exploration confirmed the presence of a coherent mineralised structure hosting high grade, 

sometimes bonanza grade, gold. Visible gold is common (for example up to up to 5,240 g/t Au 

over 0.8 m in an exploration channel sample). A mining licence (2003/05) was granted to Crew 

Gold Corporation in 2003, who undertook mining from 2004 until 2009 with processing carried 

out in Spain and later Newfoundland. The project was then acquired by Angel Mining PLC who 

operated until closure in 2013, processing material at an underground cyanide plant on site. In 

total, around 367,130 oz of gold was produced, 352,307 oz Au being from Crew Goldôs 

operation. 

During 2014, the ownership of the exploitation licence was formally transferred from Angel 

Mining to FBC Mining Limited although it remained in the name of Angel Mining (Gold) A/S. 

FBC Mining entered a Joint Venture agreement with ARC which was approved by the 

Government of Greenland and signed on 17 July 2015, and the licence is now held in the name 

of the Greenlandic joint venture company, Nalunaq A/S. 

5.2 Exploration History 

Regional geological mapping in the area had been carried out in the 1960s by the Geological 

Survey of Greenland (ñGGUò, later ñGEUSò) and provide a foundation for mineral exploration. 

In the late 1980s, the exploration company Carl Nielsen A/S found small flakes of gold in alluvial 

gravels where the Kirkespirdalen valley meets the coast. Nunaoil A/S were granted an 

exploration licence for the area that includes Nalunaq in 1990, on the assumption that alluvial 

gold at the coast must be derived from primary mineralisation in the mountains around the 

Kirkespirdalen valley. This was supported by geochemical sampling of stream sediments and 

scree sediments which showed gold anomalies five to ten times higher than other areas in the 

region (Gowen et al., 1993). In 1992, further exploration led to the discovery of visible gold in a 

quartz vein of 0.5 to 2m in thickness, outcropping at about 400m above sea-level on the eastern 

flanks of the Nalunaq Mountain (Figure 5-1) and traceable for 800m up the mountain. This 

became known as the Main Vein. 
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Figure 5-1: The ñdiscovery outcropò of the Main Vein close to the 400 Level Portal 

(Image Source: SRK ES, 2016) 

Exploration intensified after this discovery. In 1993, a NunaOil and Cyprus Greenland 

Corporation joint venture undertook surface mapping and a 13 hole NQ diamond drilling 

programme for a total of 2,950 m of drilling in order to test the continuity of the Main Vein. 

Cyprus withdrew later that year, but NunaOil continued mapping, sampling and drilling during 

1994 to 1996, including 8 NQ diamond drillholes (848 m). This lead to the discovery of a new 

quartz vein in the hangingwall and a section of the Main Vein low on the mountain that was 

vertically displaced from the rest of the vein. This was termed the South Block. NunaOil entered 

a new joint venture with Mindex A/S in 1997 and undertook mapping, sampling and 

metallurgical óbulkô sampling of the Main Vein and Hanging Wall Vein from surface pits. 

1998 saw the start of a major exploration effort when 5,134m of drilling was completed from 37 

surface NQ holes, and a 288 m long exploration drive was driven at 400 m ASL. Two raises 

were developed from this drive to test grade continuity and variability of the Main Vein. 

Exploration in 1999 included drilling a further 19 diamond holes (2,520 m) for resource 

expansion and underground development planning. Channel sampling was also undertaken at 

1m intervals on the exposed Main Vein between elevations of 468 m to 775 m. Mindex A/S 

merged with Crew Development Corporation that year, with Crew becoming the operator of the 

Nalunaq Project. 

Mineral Resource Development International (ñMRDIò) produced a Pre-Feasibility Study in 1999 

based on the surface and underground exploration data. This was positive and defined a 

resource of 425,000 oz gold in material with an average grade of 32 g/t gold (diluted to 1m true 

thickness). 



SRK Consulting  Nalunaq 2022 NI 43-101 Technical Report ï Main Report 

 

31414_Nalunaq_MRE_NI_43_101_FINAL.docx  October, 2022 
Page 16 of 143 

As is usually required with mineralisation of this type, an underground development programme 

was started in 2000 with the aim of determining grade and geological continuity of the Main 

Vein. This was carried out by Strathcona Mineral Services (Strathcona, 2000; 2001; 2002b) and 

comprised a bulk sampling programme. This required development of the 350 and 450 Levels 

and extension of the 400 Level, from which the Main Vein (ñMVò) was blocked out at 

approximately 80 m intervals by linking the levels with a series of raises (Figure 5-2). In Figure 

5-2, black lines indicate development in waste to access the MV and red lines indicate 

development in mineralisation. The dashed lines show minor dextral faults with metre-scale 

offsets, and red circles indicate MV intersections from surface drilling. In total, 1,902 m of lateral 

development was carried out, including 893 m of driving and 538 m of raising. 341 bulk samples 

totalling 21,300 tonnes were collected and analysed. This activity included the use of a pilot 

plant on site (Lind et al. 2001). 

 

Figure 5-2: Longitudinal section drawn in the plane of the Main Vein (ñMVò), dipping 

at about 36° SE, showing the first exploration adits and raises (from Lind 

et al, 2001).  

Diamond drilling and underground development continued in 2001 for a total of 2,478 m (13 

holes) and 1,500 m respectively. In 2002, Kvaener completed a Feasibility Study for mining 

operations at Nalunaq. This was based on Mineral Resources as described in Section 5.3 and 

presented a number of operational scenarios, with the best economic case including no mineral 

processing on site, but shipping produced material elsewhere to an existing processing plant. 

Surface drilling continued after mining operations commenced in 2004. Between 2004 and 

2006, 83 surface holes were drilled for a total of 13,404 m, mainly in the Mountain and South 

Blocks. This brought the total amount of surface drilling at Nalunaq between 1993 and 2006 to 

172 drillholes for 30,478 m. Underground development and exploration drilling was also carried 

out between 2004 and 2008. The total amount completed was 237 drillholes for 5,572 m. 

Underground continuous chip sampling was undertaken throughout the exploration and mine 

development; there are 2,041 samples with gold assays that were taken in exploration adits 

and raises, and 5,478 samples from development workings. 
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GEUS has provided Amaoroq with a database for all sampling at Nalunaq for the period 1993 

to 2008. This dataset is described in more detail by Schlatter and Olsen (2011), and its contents 

are summarised in Table 5-1. The distribution of historical surface sampling and diamond 

drilling is shown in Figure 5-3. 

Table 5-1: Summary of samples from exploration and development at Nalunaq 

which have gold assays assigned to them as of 2011 (from Schlatter and 

Olsen, 2011) 

Type of Sample Number of samples with gold assays 

Drill core from surface drillholes 7,164 

Surface rock samples 458 

Drill core from underground drillholes 723 

Underground exploration chip samples 2,041 

Underground development chip samples 5,478 

Miscellaneous samples (not from Main Vein) 104 

Total samples 15,968 

 

Figure 5-3 Locations of historical surface exploration sampling and surface 

diamond drilling pads 

Since the completion of the transfer of the project by Nalunaq A/S in March 2016, additional 

surface sampling and core drilling has been completed. Exploration continues currently, with 

the current activities detailed in Sections 8 and 9.  
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5.3 Previous Mineral Resource Estimates 

5.3.1 Historical mineral resource estimates  

The Mineral Resources declared by previous operators, particularly those prior to mining 

operations, have largely been mined out. They are however described here to illustrate the 

order of magnitude of material that has been identified by the early stages of operations in the 

lower north-eastern parts of the mountain. 

An independent Mineral Resource Estimate (ñMREò) was produced by SRK Consulting 

(Toronto) (ñSRK NAò) in 2002 using three-dimensional computer block modelling and 

geostatistical kriging methods using Gemcom software (SRK NA, 2002). This was based on 

data provided by databases provided by the joint venture company (Nalunaq A/S) and prepared 

in accordance with the CIM Code (2000) and the guidelines of National Instrument 43-101: 

Standards of Disclosure for Mineral Projects. It was used as the basis for Kvaenerôs 2002 

Feasibility Study. 

Although exploration data included surface sampling from 400 masl to 1,250 masl, the 2002 

MRE only related to the developed portion of the Main Vein in the Target Block between 300 

masl and 500 masl. However, the potential for additional resources beyond this target area was 

recognised. Table 5-2 provides a summary of the 2002 MRE. 

Later in 2002, SRK NA updated the MRE to include samples from a further 800 m of 

underground development, using the same estimation method. This added ounces to the Target 

and South Blocks and converted some Inferred Mineral Resources to Indicated/Measured. The 

updated estimate is summarised in Table 5-3, reported at a 1.5 m minimum stoping width. 

Table 5-2: Summary of the SRK NA 2002 Mineral Resource Estimate, reported at a 

zero cut-off grade and at various minimum stoping widths (from Kvaener, 

2002) 

Measured & 
Indicated Mineral 
Resources 

Over 1.0 m Over 1.2 m Over 1.5 m 
Ounces 

Gold 
Tonnes 

g/t 
gold 

Tonnes 
g/t 

gold 
Tonnes 

g/t 
gold 

Main Vein (including 
stockpiles) 

352,100 30.3 414,200 25.8 508,300 20.9 343,700 

South Vein 58,000 28.3 69,700 23.6 88,300 18.7 52,900 

Total 410,100 30.0 483,900 25.5 596,600 20.6 396,600 

 

Inferred Mineral 
Resources 

Over 1.0 m Over 1.2 m Over 1.5 m 
Ounces 

Gold 
Tonnes 

g/t 
gold 

Tonnes 
g/t 

gold 
Tonnes 

g/t 
gold 

Main Vein 200,000 24,7 240,100 20.6 326,000 15.9 159,100 

South Vein 34,000 22.4 41,200 18.7 52,000 14.8 24,800 

Total 234,000 24.4 281,300 20.3 378,000 15.7 183,900 
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Table 5-3: Summary of the updated Mineral Resource Estimate produced by SRKNA 

in 2002 reported at a 1.5 m minimum stoping width and a zero cut-off 

grade (SRK NA, 2002; Table taken from Dominy and Sides, 2005). 

Resource Category Tonnage (t) Grade (g/t gold) Ounces gold 

Main Vein Resource 

Measured 245,000 19 150,000 

Indicated 210,000 21 142,000 

Inferred 260,000 18 150,000 

South Vein Resource 

Measured 56,000 12 21,600 

Indicated 120,000 12 46,300 

Inferred 95,000 11 33,600 

In addition to the MRE for areas that were subject to underground exploration development, 

SRK NA (2002) also defined Inferred Mineral Resources for the Upper and Mountain Blocks 

based on diamond drilling and surface sampling (Table 5-4). These were reported at a minimum 

stoping width of 1.5 m and a zero cut-off grade and used the 2000 CIM Reporting Code. 

Table 5-4: Mineral Resource Estimate for the Upper and Mountain Blocks (SRK NA, 

2002a; table taken from Dominy and Sides, 2005) 

Inferred Mineral 
Resources 

Tonnage (t) Grade (g/t gold) Ounces gold 

Upper Block 125,000 11.5 46,200 

Indicated 201,000 18.7 121,000 

5.3.2 Mineral resource estimates during mining operations 

Following the start of mining in 2004, Mineral Resources were updated by Snowden in 2005 

(Dominy and Sides, Dominy 2005a). Mineral Resources were estimated using a kriged block 

model in Datamine software and reported in accordance with the 2004 CIM Code. In contrast 

to the SRK estimate, which defined Measured Mineral Resources to all blocks that were within 

10 m of development, Snowden assigned developed parts of the Target Block to the Indicated 

category. This reflected Snowdenôs belief that the required level of confidence for Measured 

Mineral Resources was not present, even proximal to underground development. Furthermore, 

even with mining underway, grade continuity was not being proved. Table 5-5 shows the 

mineral inventory remaining in the Target Block as of September 2005, having accounted for 

depletion through mining. 
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Table 5-5: Target Block Mineral Resources diluted to 1.4 m and at a zero cut-off 

grade (Snowden, 2005a) 

Block 
Inferred 
Mineral 

Resources 

All 
tonnes in 
resource1 

Stope 
tonnes 

Pillar 
tonnes 

(in-situ) 

Pillar 
tonnes 

(planned) 

Grade 
g/t gold 

Ounces 
gold 

Target 

Indicated 381,000 329,000 14,000 38,000 21 257,000 

Inferred 270,000 243,000 None 27,000 16 139,000 

South 
Central 

Indicated 57,000 51,000 None 6,000 19 35,000 

Inferred 80,000 72,000 None 8,000 17 44,000 

1 Depleted by 145,000 tonnes from production 

Snowden (2005) also provided an estimate for Inferred Mineral Resources for other blocks 

based on diamond drilling and surface sampling (Table 5-6). A ópayability factorô was applied to 

the tonnage estimates to provide a payable tonnes value. This was to account for likely 

upgrading and associated uncertainly. An average factor of 45% was used, based on the 

relative proportion of high-grade mineralised zones believed to pass through each block. 

Table 5-6: South, Target North, Upper and Mountain Blocks Inferred Mineral 

Resources (Snowden, 2005a) 

Block Tonnage1 Grade2 g/t gold Ounces gold 

South 520,000 18 (16-21) 301,000 

Target North 290,000 18 (16-21) 168,000 

Upper 320,000 18 (16-21) 185,000 

Mountain 190,000 18 (16-21) 110,000 

Global 1,320,000 18 (16-21) 765,000 

1 Payable tonnage factored 
2 Global best estimate grade within a grade range 

A final resource and reserve statement was produced internally by Arctic Mining, the subsidiary 

of Angel Mining PLC that operated the mine at the end of 2013 after the decision to close the 

mine had been taken. This is summarised in Table 5-7 as reported by Graham (2014), and the 

resource and reserves areas are shown in Figure 5-4 and Figure 5-5. SRK does not consider 

these statements to be compliant to international reporting codes. 
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Inferred Mineral Resources were defined as those parts of the Mineral Resources that could be 

demonstrated to provide reasonable evidence for structural continuity, on the basis of surface 

drilling, but where the widely spaced sampling could not provide reliable data for grade 

estimation. Indicated Mineral Resources were declared in areas where underground 

development and sampling had taken place along the mineralised structure or in areas of 

continuous surface sampling. It appears that Indicated Mineral Resources were also assigned 

to blocks where at least one third of drillholes intersecting the block included intersections 

exceeding 6 g/t gold. ñMineable reservesò were declared only in areas where the Main Vein had 

been fully exposed and developed by strike drives and slot raises, and where the drifts have 

been systematically sampled and assayed. In the areas where the structure was well-defined, 

the reserve blocks are extended two levels (c. 20 m vertically) away from the last mine opening. 

As far as SRK is aware, no geostatistical analysis was used for resource estimation; the 

estimation process involved the simple extrapolation of grade across polygonal blocks and the 

dilution of grade to a 1.5 m stoping thickness. SRK does not consider this to be an appropriate 

method for this style of mineralisation nor does it meet industry standards for the disclosure of 

Mineral Resources.  

Table 5-7: Resource and Reserve statement compiled at the end of mining 

operations in December 2013 (Graham, 2014) 

Nalunaq Resources 31/12/2013 Tonnes Grade, g/t gold Contained gold, oz 

Total Inferred 250,000 15.2 120,000 

Total Indicated and Measured 45,000 13.8 19,000 

Resources in Pillars 11,000 19.0 6,700 

Nalunaq Ore Reserves 31/12/2013    

Total Reserves (all blocks and stopes) 25,500 19.8 16,000 

Total Reserves 28,000 18.7 16,800 

 



SRK Consulting  Nalunaq 2022 NI 43-101 Technical Report ï Main Report 

 

31414_Nalunaq_MRE_NI_43_101_FINAL.docx  October, 2022 
Page 22 of 143 

 

Figure 5-4: Nalunaq mine plan showing the locations of (non-compliant) Indicated 

Resource blocks and Reserves. Note that coordinates are in the historical 

mine grid, with the true north indicated by arrow. (Image Source: Graham, 

2014) 

TRUE NORTH 
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Figure 5-5: Nalunaq mine plan showing the locations of (non-compliant) Inferred and 

Indicated Resource blocks. Note that coordinates are in the historical 

mine grid, with the true north indicated by arrow. (Image Source: Graham, 

2014) 

5.3.3 Mineral Resource Estimates Conducted by Nalunaq A/S 

Since taking ownership of the project, Nalunaq A/S have completed two Mineral Resource 

Estimates, both of which were reported in accordance with CIM Guidelines and Definitions. 

These are termed as MRE1 and MRE2. 

TRUE NORTH 
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MRE1 

In December 2016, SRK Exploration Services Limited (ñSRK ESò) produced a Mineral Resource 

estimate for the Nalunaq project based on the data available and their understanding of the 

geological model. The compiled Mineral Resource statement was split between Inferred Mineral 

Resources in the area surrounding the historical mine layout (the ñMine Areaò) and Inferred 

Mineral Resources for in-situ remnant material within the mine that could practically and safely 

be mined as part of a larger exploration or mining operation. While this estimate recognised the 

existence of a number of plunging high grade features within an extended Main Vein model, it 

was believed at the time that the estimation parameters would need to be updated in future 

estimates to account for greater geological knowledge of the gold hosting environment. Table 

5-8 provides a summary of MRE1. 

Table 5-8: Nalunaq Mineral Resource Estimate as of December 2016 (ñMRE1ò) 

Zone 
 

Classification 
 

Tonnage 

(t) 

Grade 

(g/t Au) 

Contained Gold 

(oz) 

Remnant Material Inferred 18,900 27.6 16,770 

Mine Area Inferred 428,000 17.9 246,300 

Total Inferred 446,900 18.7 263,070 

Notes: 
1. Remaining Stopes reported at a cut-off grade of 5.5 g/t gold, Mine Area reported at a cut-off grade of 
5.5 g/t gold 
2. Diluted to 1.8 m true width at 0.0 g/t gold 
3. Cut off calculated using a gold price of USD 1,300/oz 
4. Total refining, transportation and royalties costs of USD 50.00/oz 
5. Total operating costs of USD 200/t 
6. All figures are rounded to reflect the relative accuracy of the estimate 
7. Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. 
8. 100% of the Mineral Resource is attributable to Nalunaq A/S 

Further to this Mineral Resource estimate, SRK ES also produced an Exploration Target, 

extrapolated from the estimate across the main vein extents known at the time. SRK ES 

considered this area as holding significant potential and outlined an Exploration Target of some 

80 koz to 1.2 Moz gold contained within 1 Mt to 2 Mt grading between 2.5 g/t to 19.0 g/t Au. 

MRE2 

A second Mineral Resource Estimate (ñMRE2ò) was reported for the Nalunaq project by SRK 

ES in 2020 ahead of AEX Goldôs listing on the Alternative Investment Market of the London 

Stock Exchange (ñAIMò).  

This estimate was based on additional exploration data, and better understanding of the 

geological model. Estimation strategy was tailored to a model of high-grade plunging 

mineralised shoots. The Mineral Resource statement was again split between Inferred Mineral 

Resources in the area surrounding the current mine layout (the ñMine Areaò) and Inferred 

Mineral Resources for in-situ remaining stope material within the mine that could practically and 

safely be mined as part of a larger exploration or mining operation. 
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Table 5-9: Nalunaq Mineral Resource Estimate as of June 2020 (ñMRE2ò) (Modified 

from SRK ES, 2020) 

Zone Classification 

Gross 

Tonnes 

(t) 

Grade 

(g/t Au) 

Contained 

Gold (oz) 

Remaining Stopes Inferred 26,690 20.8 17,890 

Mine Area Inferred 396,080 18.3 233,080 

Total Inferred 422,770 18.5 250,970 

Notes: 

1. Remaining Stopes reported at a cut off of 6.0g/t Au 

2. Mine Area reported at a cut-off grade of 6.0g/t Au 

3. Diluted to 1.2m true thickness at 0.0g/t Au 

4. Gold price of US$1,500 

5. Total refining, transportation and royalties costs of US$57 

6. Total operating costs of US$254/t. 

7. All figures are rounded to reflect the relative accuracy of the estimate 

8. Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability 

9. 100% of the Mineral Resource is attributable to Nalunaq A/S 

5.4 Previous Mineral Reserve Estimates 

No previous Mineral Reserve estimates, reported in accordance with an Internationally 

Recognised Reporting Code, such as the CIM Definitions and Standards have been reported 

for the Nalunaq Project.   

5.5 Historical Production 

5.5.1 Crew Gold Corporation 

The Greenlandic and Danish Governments granted the Nalunaq Exploitation Licence to Crew 

Gold Corporation (ñCrew Goldò) in April 2003 for 30 years. Crew Gold commenced mining in 

2004 and owned and operated the gold mine until July 2009. No processing was carried out on 

site during their tenure. From early 2004 until late 2006, mined material was shipped to a 

processing facility in Spain, and from then until they ended operations in 2009, it was shipped 

to Crew Goldôs Nugget Pond processing plant in Newfoundland. 

In total, between the two processing plants, 352,307 oz of gold were produced by Crew Gold 

from 654,755 t of milled at an average production cost of USD 530/oz gold. 
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Table 5-10: Data for shipments and gold production from the Nalunaq Gold Mine from 

2004 to 2009 

Year 
Processing 

Location 
Tonnage 
shipped 

Average 
Grade, g/t 

Contained 
Gold (est.), oz 

Tonnage 
Milled 

Recovered 
Gold, oz. 

2004 

Spain 

97,300 20.6 71,468 94,144 56,817 

2005 114,106 20.4 76,542 113,921 66,769 

2006 107,557 16.5 62,716 107,600 67,937 

Sub-totals 318,963  210,727 315,665 191,523 

2007 

Nugget Pond 

155,341 15.4 84,471 132,768 70,996 

2008 135,308 11.2 53,801 140,870 59,046 

2009* 50,227 11.3 19,996 65,452 30,742 

Sub-totals 340,876  158,268 339,090 160,784 

Total 659,839  368,995 654,755 352,307 

* 2009 was a short year up to the end of operations. The last shipment was in March 2009. 

The shipments to Spain can be correlated to the throughput at the mill. There are however 

differences in both the tonnage milled compared to the tonnage shipped, suggesting that there 

were inaccuracies in weighing material either at the mine or at the processing plant. The amount 

of gold recovered is also substantially different to the estimated contained gold in the shipments. 

This is most likely due to over-estimation of grade in the mine, gold losses in the mine, 

underestimation of the amount of dilution, or material being lost during transport. 

These differences are less marked for the period that material was processed at Nugget Pond, 

but it is more difficult to correlate shipments against milling. As demonstrated in the differences 

between the annual shipments and the annual milled material, the processing facility must have 

been stockpiling material and processing it in subsequent years. Overall, the data suggest that 

some problems with the mine call may have been addressed. 

All underground mining activities ceased by 28 February 2009 and Nalunaq was placed on care 

and maintenance. Crew Gold sold the mine and all associated infrastructure to Angus & Ross 

Plc. (which became Angel Mining PLC) in early July 2009 for US$ 1.5 million. 

5.5.2 Angel Mining (Gold) A/S  

After acquisition of the Nalunaq Gold Mine assets, the mining permit was transferred to Angel 

Mining (Gold) A/S (ñAngel Miningò) in September 2009. A subsidiary of Angel Mining, Arctic 

Mining Ltd., carried out all mining operations and installed an underground processing plant in 

the mine at the 300 Level. This plant required an investment of USD 35 M and comprised a mill 

and a carbon-in-pulp cyanide leaching circuit ("CIP") which fed into a furnace that produced 

doré bars. The plant was designed for a head grade of 13.5 g/t gold. 
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The first gold pour was carried out in late May 2011, with an optimum production target of 

approximately 24,000 oz Au per annum, but this target was never reached. A number of 

problems disrupted early production and the challenging logistics of operating at the site were 

highlighted. Early in 2012, two significant production delays occurred. The first was that 

incorrect parts were sent for a critical pump causing plant downtime of two weeks while waiting 

for the correct parts. The second delay was on 5 March 2012 when the main generator failed 

and the back-up generator was not of sufficient capacity to power the crushing circuit. It took 

six weeks to repair the generator, during which time no material could be crushed. 

Gold production figures are shown in Table 5-11. The average monthly production by Angel 

Mining from June 2011 to July 2013 was approximately 600 oz Au, well short of their target 

optimum production rate of 2,000 oz gold per month. The Angel Mining production rates are 

also low compared to the average of 5,544 oz gold per month produced by the Nugget Pond 

processing plant, when averaged over the 29 months of operation at this plant.  

Table 5-11: Angel Mining at Nalunaq Gold Mine, Monthly Doré Production Figures 

2011 to 2013  

Period Gold produced (kg) Gold produced (oz) 

2011 

May 2011 first gold pour 0.93 30 

June 1.26 41 

July 5.97 192 

August 12.25 394 

September 21.80 701 

October 10.40 335 

November 21.60 693 

December 29.20 940 

2011 TOTAL 103.41 3,326 

2012 

January 32.40 1,042 

February 17.00 545 

March 15.00 481 

April - - 

May 40.70 1,309 

June 27.50 883 

July 29.30 941 

August 8.31 240 

September 8.87 256 

November 19.25 557 

December 20.77 601 

2012 TOTAL 219.10 6,855 

2013 

January 5.04 162 

February 25.01 804 

March 21.06 677 

April 24.42 785 

May 29.64 953 

June 23.05 741 

July 16.17 520 

2013 TOTAL 144.38 4,642 

TOTAL FOR ALL YEARS 466.89 14,823 
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Due to financial difficulties and an inability to repay loans, Angel Mining PLC went into 

administration on 27 February 2013, and Stephen Cork and Andrew Beckingham of Cork Gully 

LLP (52 Brook Street, London, W1K 5DS) were appointed Joint Administrators. 

The Administrators took the decision to keep the mine in production. During this period Arctic 

Mining continued mine operations and run of mine material was predominantly sourced from 

pillar mining with minor additional material from level ramping. Development continued and in 

February 2013 exploration was being carried out at the 720 MB Level, consisting of raises and 

an adit towards the west at the 740 MB Level. The Main Vein was followed for 12 m to the west 

where it stopped, mirroring the structure observed in the 720 MB level. It is known that in August 

2013, pillar mining and level ramping on the 470 MB Level and 730 MB Level respectively 

produced a total of 2,990 tonnes.  

Minor problems continued with the processing plant. During February 2013, for example, 2,917 

tonnes were milled at an average head grade of 18.5 g/t gold. However, during this period the 

grade of the tailings averaged 3.3 g/t with tailings samples ranging from 0.9 g/t to 34.0 g/t gold. 

These high grades indicate a significant loss of gold due to a combination of factors. These 

included the fact that the plant was receiving material that graded above its designed head 

grade of 13.5 g/t gold, meaning that a proportion of the gold was not being recovered from the 

leachate. Secondly, that an incorrect order of fine-grained carbon had been placed, meaning 

that, when introduced into the plant, it was not recovered during screening causing carbon 

combined with gold to be lost to the tailings.  

Arctic Mining expected that doré produced at Nalunaq in 2013 would contain 90% gold and 8% 

silver for planning purposes. In 2013, actual doré assay results returned gold and silver contents 

of 85.5% and 11.6% respectively in January 2013, and 93.2% and 6.4% respectively in July 

2013. 

In total, 102 staff were employed at Nalunaq Mine in February 2013. This number declined to 

60 by October 2013 with a combined wage bill of USD 395,000 per month. Of the 60 staff, 14 

were based in the camp or office, 11 in the engineering department, 16 in mining and 19 in the 

processing departments. 

The closure of Nalunaq was announced in October 2013 and by 15 November 2013 all mining 

staff had left and remediation by a local construction company began. All mining equipment and 

surface infrastructure, including the camp and the port facility (apart from the jetty) was removed 

or destroyed. The underground processing plant was left in place, and the mine portals were 

closed with waste rock. Figure 5-6 shows the final extent of the mine at the time of closure and 

the locations of mine portals. 
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Figure 5-6: The final extent of the mine superimposed onto satellite imagery of the 

area and the former mine camp on the right (Image Source: SRK ES, 2016) 
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6 GEOLOGY 

6.1 Regional Geology 

Nalunaq lies within the wider Psammite Zone in Southern Greenland that hosts the Nanortalik 

Gold Belt (Hughes et al., 2013). This zone is part of the Ketilidian Mobile Belt which evolved 

between 1,850 Ma to 1,725 Ma during supposedly northward subduction of an oceanic plate 

under the southern margin of the Archaean North Atlantic Craton. Similarities to gold 

mineralisation of the same age and orogenic setting have been noted and it is possible that the 

Nanortalik Gold Belt is a continuation of the Swedish Gold Line (Schlatter et al., 2016). 

The Ketilidian belt is divided into four geological domains: the Ketilidian Border Zone, the 

Julianehåb Batholith Zone, the Psammite Zone and the Pelite Zone (Figure 6-1). For the 

purposes of describing the metallogeny of South Greenland, Steenfelt et al. (2016) divides 

South Greenland into the Northern, Central and Southern Domains (Figure 6-2).  

The Nanortalik Gold Belt parallels the boundary between the Psammite Zone and the 

Julianehåb Batholith Zone and includes a significant number of gold occurrences. Apart from 

Nalunaq, these are at an early stage of exploration or have not yet been systematically explored 

at all. Known gold occurrences are shown in Figure 6-2, whilst stream sediment and heavy 

mineral geochemical data shows numerous anomalies for gold and gold pathfinder elements, 

indicating further unexplored potential in the area (Figure 6-3).  

In Figure 6-2 the abbreviated gold occurrence names are: Igu- Igutsait, Jok- Jokumôs Shear, 

Kan- Kangerluk, Kak- Kangerluluk, Kut- Kutseq, Sor- Sorte Nunatak, Var ïVagar, modified from 

Garde et al. (2002), Stendal and Frei (2000); Schlatter and Hughes (2014) and Steenfelt et al. 

(2016)).  

In Figure 6-3, anomalies are defined as values above the 95th percentile of the frequency 

distributions of data for entire South Greenland with large symbols are above the 99th 

percentile.  

Yellow shading in Figure 6-3 shows areas of greenschist to amphibolite metaarkose rocks. 
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Figure 6-1: Summary geological map of South Greenland showing the principal 

geological domains (Image Source: Secher et al., 2008) 

 

Figure 6-2: Simplified geological map of South Greenland, highlighting the major 

tectonic divisions of the Ketilidian Orogen and noting gold occurrences 

(Image Source: Bell, 2016) 

N 



SRK Consulting  Nalunaq 2022 NI 43-101 Technical Report ï Main Report 

31414_Nalunaq_MRE_NI_43_101_FINAL.docx  October, 2022 
 Page 32 of 143 

 

Figure 6-3: Stream sediment (<0.1 mm fraction) and heavy mineral concentrate 

anomalies in South Greenland. Nalunaq is indicated by the red circle 

(Image Source: Steenfelt et al., 2016) 

6.2 Local Geology 

The geology of the Nalunaq Mountain is dominated by a package of fine- to medium-grained 

tholeiitic basalt flows and locally coarser, sub-concordant doleritic sills. This package is part of 

the Nanortalik Nappe and has been thrust over metasediments. The sequence is intruded by 

later granites and several generations of late aplite and pegmatite dykes. Figure 6-4 shows the 

geology of the Kirkespir Valley including Nalunaq, and Figure 6-5 shows simplified stratigraphic 

columns for various locations in the area, highlighting the base of the Nanortalik Nappe. 

Locations of the stratigraphic columns shown in Figure 6-5 are marked by white circles in Figure 

6-4. Sample locations relate to material taken by Bell (2016) for U/Pb dating. In Figure 6-5, 

lithological units below the thrust correlate throughout the area, marking the base of the Nappe 

(modified from Petersen, 1993, and Kaltoft et al., 2000) 

 

 

N 
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Figure 6-4: Map of the Kirkespir valley showing the geology of Nalunaq, Kirkespir 

and Ship Mountains (Image Source: Bell, 2016, modified from Petersen, 

1993)  

 

Figure 6-5: Schematic stratigraphic sequences for sections of the Nanortalik Nappe 

(Image Source: Bell, 2016)  
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Most previous workers believe that the gold-bearing quartz vein is associated with a shear zone 

that is several metres thick (Secher et al. 2008). The volcanic host rocks have been 

metamorphosed to upper greenschist or amphibolite facies. Following a review of data from 

geological mapping (Petersen 1993; Kaltoft et al. 2000) and drilling programmes (Schlatter 

1997; Schlatter 1998; Kludt and Schlatter 2000; Schlatter and Aasly 2001), Schlatter and Olsen 

(2011) drew up a simplified stratigraphic column though the mineralised horizons at Nalunaq 

(Figure 6-6).   

Due to the lack of primary volcanic textures and a lack of age relations of the rock sequence, 

the true stratigraphic way up is unknown. The stratigraphy has therefore been assigned into the 

structural footwall (ñFWò) and structural hanging wall (ñHWò) with respect to the main gold-

mineralised quartz vein (Nalunaq Main Vein, ñMVò) (Schlatter and Olsen, 2011). These are 

shown in outcrop in Figure 6-7. There is also a less continuous and thinner auriferous quartz 

vein about 15-20 m above the MV and is known as the Hanging Wall Vein (ñHWVò). The labels 

A and B in Figure 6-7 refer to positions on the stratigraphic column shown in Figure 6-6. Note 

that the Upper Block is referred to as the Mountain Block in this report. 

 

Figure 6-6: Simplified stratigraphic column for the Nalunaq Mountain through the 

mineralised horizons (Image Source: Schlatter and Olsen, 2011) 
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Figure 6-7: Photograph of the southeast face of the Nalunaq Mountain showing the 

principal stratigraphic components. (Image Source: Schlatter and Olsen, 

2011)  

6.2.1 Structural Footwall 

The structural footwall (ñFWò) comprises metavolcanics intruded by biotite granites, and the 

contacts between these can be seen at surface (Figure 6-8) and in drill core. Volcanic and 

volcaniclastic rocks comprise a sequence of silicified siltstone with abundant sulphides and 

intercalated graphitic beds, fine-grained amphibolite and coarse-grained dolerite sills or dykes 

which can be several metres thick, all intruded by thin aplite dykes or sills. Greenish calc-silicate 

alteration appears to be more common in the FW than the hangingwall (ñHWò), present as 

elongated lenses and stringers (Figure 6-9) that become increasingly parallel to the Main Vein 

the closer they become to it (Kolb, 2013). Whilst most authors refer to this alteration as calc-

silicate, it more correctly comprises garnet-epidote and clinopyroxene alteration (Kolb, 2013). 

The sequence of sulphide-rich volcanics represent part of the lowermost stratigraphy of the 

Nanortalik Nappe and are the base of the mineralised thrust sheet. 
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Figure 6-8: Photograph of the south-western face of the Nalunaq Mountain showing 

the biotite-granite intrusion in the FW, meta-volcanics that host the MV 

and outcrops of aplite dykes (Image Source: SRK ES, 2016) 

 

Figure 6-9: Typical FW lithology showing conjugate veins and stringers of calc-

silicate alteration (Image Source: SRK ES, 2016) 
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6.2.2 Nalunaq main vein 

The main mineralised horizon is represented by the 0.5 to 2 m thick Main Vein (ñMVò), 

commonly with increased alteration extending for up to 1 to 1.5 m in width on both sides of the 

vein. The MV slightly cross-cuts the foliation and can be traced at surface for over 1 km on the 

east- and north-facing slopes of Nalunaq Mountain, about 250 m across the western face of the 

mountain, and at least 800 m down the south-western slopes.  

6.2.3 Hangingwall vein  

The Hangingwall Vein (ñHWVò) is less continuous, thinner (typically only up to 10 cm thickness) 

and lower grade than the MV. It pinches out along strike and may only be represented by thin 

seams of calc-silicate alteration and silicification in the volcanic rocks, or it is not present at all. 

It is possible that it represents a splay off the MV (Schlatter and Olsen, 2011). Amaroq has not 

observed this structure underground but noted its presence above the MV on the west face of 

the mountain.  Amaroq consider that the HWV may provide additional opportunities for 

exploration.    

6.2.4 Structural hangingwall 

The structural hangingwall (ñHWò) consists of a sequence of fine-grained amphibolite and 

medium- to coarse-grained dolerites, with the MV often carrying increased gold grades at the 

contact with these dolerites. They are distinctly more massive and darker than FW lithologies 

(Figure 6-10) and this colour/texture contrast can be seen at distance on surface (Figure 6-7 

and Figure 6-11). Several generations of pegmatite and aplite crosscut these lithologies. Figure 

6-11 shows the darker HW lithologies above the eroded trace of the MV. Patches of the MV 

can be seen exposed on the FW surface below and the lower climber to the right hand side. 

Figure 6-11 shows how all HW units are cut by aplite dykes.  

 

Figure 6-10: Dark coarse-grained meta-dolerite in the HW showing some garnet-

epidote alteration. This is less common in the HW than the FW. (Source: 

SRK ES, 2016) 
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Figure 6-11: Climbers sampling the MV where exposed on the SW side of the mountain 

(Source: SRK ES, 2016) 

6.2.5 Structural blocks of the Nalunaq Mountain 

The Nalunaq deposit has been divided into four main blocks based on their division by post-

mineralisation faulting. From southeast to northwest these are named Valley Block, South 

Block, Target Block and Mountain Block.  

The most significant fault is between the South Block and the Target Block. This fault, known 

as Pegmatite Fault despite not exhibiting particularly pegmatitic features, shows normal fault 

movement resulting in about 80m of vertical offset of the South Block relative to the Target 

Block. The fault also exhibits dextral displacement interpreted by Amaroq to be approximately 

85m. It is well exposed on surface and intruded by a 30m thick aplite dyke (Figure 6-12).  
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Figure 6-12: The Pegmatite Fault exposed on the south side of the mountain with the 

South Block to the east and the Target Block to the west. It has been 

intruded by a 30m wide aplite dyke (Image Source: SRK ES, 2016) 

Lind et al. (2001) suggest that the Target Block is separated from the Mountain Block by a 

dextral fault with minor displacement of only a few metres, known as the Mosquito Net Fault. 

However, former geologists from the Nalunaq mine suggest that, to date, there is limited 

evidence of faulting in this area and Amaroq has found no evidence of it underground. This 

area requires further structural assessment, and continuity of the MV between the Target and 

Mountain Blocks cannot be ruled out. Other significant faults that cut the MV, albeit with much 

smaller offsets than the Pegmatite Fault, include the Clay Fault and Your Fault. 

Offsets created by these late faults have added considerable complications to exploration, mine 

design and mining operations at Nalunaq, and misinterpretation of movement on faults could 

easily result in the MV being lost. Small deviations in the direction of underground development 

drives or small fault offsets relative to the direction of the drives can easily result in the vein 

being missed while underground. 

6.2.6 Influences of Aplite Dykes and Sills 

Numerous aplite dykes and sills are found within the mine area and throughout Nalunaq 

Mountain. These emanate from the granitic intrusions that underlie the mountain (Figure 6-13) 

and cross-cut and invade the main mineralised body (Figure 6-14 and Figure 6-15). More 

attention is required to determine their influences with respect to gold grade, structural 

understanding and mine planning. Factors to be further investigated include: 

¶ Their possible role as a heat engine in the remobilisation of gold is not yet understood.  

¶ Their possible association to multiple populations of gold grades in Nalunaq is worth 

investigating further.  

¶ Several areas have been observed where dykes have intruded faults (Figure 6-16), or 
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faulting has occurred post-intrusion (Figure 6-17). In both cases, the presence of a fault 

and the possible offset of the MV may not have been recognised due to the feature being 

obscured by the dyke, causing the drives to deviate away from the MV; 

¶ Some areas of the mine show more intensive intrusion and dilution of the MV through the 

intrusion of the aplite dykes (Figure 6-18). In future it will be important to recognise these 

areas in advance such that mining can be planned accordingly. It is reasonable to assume 

that dykes and sills will become more numerous closer to the granitic intrusions, both along 

strike and down-dip.  

 

Figure 6-13: Views of the granitic intrusion that underlies Nalunaq Mountain and aplite 

dykes/sills that emanate from it. Left: northern side of mountain. Right: 

southern side of mountain (Image Source: SRK ES, 2016) 

 

Figure 6-14: Aplite dyke on the main ramp adjacent to the 560 Level cross-cutting FW 

lithologies (Image Source: SRK ES, 2016) 
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Figure 6-15: 580 Level ventilation raise along on an aplite dyke but apparently sampled 

as shown by blue sampling lines (Image Source: SRK ES, 2016) 

 

Figure 6-16: Large aplite dyke on the 720 Level Mountain Block West exploiting a fault 

which is displacing the MV (Image Source: SRK ES, 2016) 
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Figure 6-17: Aplite dyke exposed on the wall of the 350 Level West. There is fault 

gouge at the margins of the dyke indicating movement post-emplacement 

(Image Source: SRK ES, 2016) 

 

Figure 6-18: Aplite dyke diluting the MV structure on the 600 Level West (Image 

Source: SRK ES, 2016) 
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6.2.7 Cross-cutting Dolerite Dykes 

The metavolcanic sequence is cut by several dolerite dykes which are differentiated from 

surrounding amphibolites mainly by their coarser grain size (Figure 6-19). These dykes are are 

geochemically equivalent to the finer-grained amphibolites but are generally weakly altered. 

The dolerite dykes are only slightly discordant to bedding in the metavolcanic sequence and 

are typically on the order of 10 to 20 m thick. In the Valley Block, there is frequently a dolerite 

in the immediate footwall to Main Vein, in contrast to it being more common in the hanging wall 

of Target Block. This suggests that mineralised shoots are not only developed along one 

contact of the dolerite dykes, but at both contacts. Mineralisation also occurs within the dykes 

and for up to approximately 10 m from the contacts. Dolerites have been mapped on surface 

and frequently occur in series of avalanche gullies on the east face of Nalunaq mountain. 

 

Figure 6-19: Main Vein (top row) with fine-grained banded amphibolite in the hanging 

wall and immediate footwall, followed by 13m of medium-grained dolerite 

in the footwall  

6.3 Mineralisation 

The presence of gold mineralisation in South Greenland was first recognised in the early 1990s. 

Gold occurs in structures both within the supracrustal rocks of the Psammite Zone as well as 

in the Julianehåb Batholith (see Section 6.1). The gold is typically associated with As-Bi-W-Cu-

(Mo). Arsenic is found in small but widespread amounts in the region and is considered a good 

proxy for gold mineralisation. Mineralisation at Nalunaq, in common with other lode-gold style 

systems are generally characterised by a high nugget effect (>50%) and the presence of coarse 

gold particles (>100 ɛm in size). 
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Kaltoft et al. (2000) report that the principal mineralised body at Nalunaq, the MV, and 

associated zones of veining are hosted within a ócontinuous ductile shear zoneô that is related 

to deformation and metamorphism associated with the regional Nanortalik Nappe structure, 

emplaced in a brittle-ductile regime during multiple influxes of hypothermal fluids (300-600ºC). 

Kaltoft et al. (2000) suggest that mineralisation is related to the late-stage deformation events 

of the Ketilidian Orogeny, and were contemporaneous with granite emplacement. 

The MV structure (Figure 6-20) varies in width from 0.05m to 2.0m, maintains an average dip 

of 38° towards the SE, and contains high and sometimes bonanza gold grades (up to 5,240 g/t 

gold over 0.8m). Exposures of the vein in underground development often display pinch and 

swell structures, show evidence of both compressive and dilatational post-mineralisation 

deformation, and are cut by late aplitic dykes.  

The vein also often displays perpendicular quartz-filled tension gashes (Figure 6-21). These 

may be developed either upwards from the MV or, more rarely, downwards (Figure 6-22). Their 

presence alludes to deformation in a brittle environment, rather than ductile as suggested by 

previous workers (e.g. Kaltoft et al., 2000). 

 

Figure 6-20: Classic form of the Main Vein in the Mountain Block showing grey 

vitreous quartz. 630 Level, stope number 1 (Image Source: SRK ES, 2016) 
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Figure 6-21: The Main Vein structure in the Target Block exhibiting quartz-filled 

tension gashes perpendicular to the Main Vein (Image Source: SRK ES, 

2016) 

 

Figure 6-22: Downward-developed tension gashes as part of a óstackedô MV. 520 Level, 

stope number 28 (Image Source: SRK ES, 2016) 

Gold occurs mostly as native gold and occasionally as the gold-bismuth alloy, maldonite. Gold 

mineralisation is commonly associated with native bismuth and rare lollingite and arsenopyrite. 

(Grammatikopoulos et al, 2004). Gold fineness ranges from approximately 800 to 950ă. Native 

gold particles range in size from a few microns up to eight millimetres across, with coarse visible 

gold being common in the high-grade sections of the Main Vein. 
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6.3.1 Vein complexities 

As well as complications caused by offsets on late faults, there are also complexities within the 

vein itself. Whilst the basic structure that hosts the Main Vein shows continuity over thousands 

of metres, the vein is more variable and shows marked pinching, swelling and splitting, 

sometimes reducing from tens of centimetres in width to a few centimetres or pinching-out 

completely over a few metres (Figure 6-23). Where the vein pinches out, the hosting structure 

can still be identified, often with hydrothermal alteration and some minor, poorly mineralised 

veinlets. In some areas the MV is cut or invaded by aplite dykes (Figure 6-18). 

 

Figure 6-23: Main Vein reducing in thickness from 110 cm in the foreground to 15 cm 

over a distance of only 4 m in the 390 Level East reef drive (Image Source: 

SRK ES, 2016) 

6.3.2 Mineralisation controls 

Amaroq have been developing a new mineralisation model which seeks to explain the locations 

of the observed high-grade plunges in the historical model, namely the Mountain, Target and 

South Blocks. This ñDolerite Dyke modelò works on the premise that weakly to moderately 

mineralized fluids were trapped at locations aligned with the pre-mineralising and cross cutting 

dolerite dykes. These locations would impede the progression of the fluids until each trap site 

progressively failed due to a combination of fluid over-pressure and tectonic events. Each 

failure or rupture would result in a rapid upward propagation of the fluids and local, but very 

intense pressure reductions and related high-grade mineralisation through the precipitation of 

gold. This process is termed as Injection Driven Swarm (IDS) behaviour and is described and 

well documented by Hronsky, 2019 and Cox et al. (1991). 
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The development of this model has made a significant impact on the targeting model used by 

Amaroq in its efforts to expand the known mineralisation in the Valley Block as well as the 

predicted Welcome Block to the southwest of the historical mine. The model has also been 

used to develop a number of prospective mineralisation corridors up dip from the three 

previously known mineralised shoots as well as in the domaining and capping strategy used in 

the current Mineral Resource Estimate. 
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7 DEPOSIT TYPES 

Gold mineralisation at Nalunaq is hosted in an amphibolite-granite sequence and can be 

classified as a narrow-vein orogenic lode-gold type system. It displays typical features, being:  

¶ Typically less than 1m in true thickness;  

¶ Dominated by quartz veining;  

¶ Structurally controlled;  

¶ Associated with wall rock hydrothermal alteration that shows symmetry in the hanging wall 

and footwall;  

¶ Dominated by coarse, often visible gold and a nuggetty grade distribution (Figure 7-1), and 

¶ Having a formation temperature of between 300 and 600ºC at a crustal level of about 10km 

depth (Figure 7-2) and related to brittle-ductile deformation (Kaltoft et al., 2000). 

 

Figure 7-1: High grade gold-quartz vein sample from the Nalunaq Main Vein 

containing coarse gold (Image Source: Crew Gold Corporation). 
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Figure 7-2: Classification of gold deposits after Goldfarb et al. (2005), adapted by 

Schlatter and Olsen (2011) to illustrate Nalunaqôs classification as a 

hypozonal orogenic gold deposit. 

High salinity (14 to 26wt% NaCl + CaCl2 eq.) observed in fluid inclusion studies on Nalunaq 

samples by Kaltoft et al. (2000) may indicate that the Nalunaq deposit is related to intrusions 

(Schlatter and Olsen, 2011). ñTypicalò orogenic gold deposits are more commonly characterised 

by low salinity (Ò 6 wt% NaCl eq.) fluid inclusions (Groves et al. 2003). 

The age of gold mineralisation at Nalunaq has been estimated at 1.8 to 1.77 Ga (Stendal and 

Frei, 2000) which is a favourable age when compared to orogenic gold deposits worldwide 

(Goldfarb et al., 2005, Figure 7-3). 
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Figure 7-3: Circa 1.8 Ga is a favourable age for gold mineralisation and the Nalunaq 

deposit in the Ketilidian Belt falls within this window (from Goldfarb et al. 

2005, adapted by Schlatter, 2011). 
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8 EXPLORATION 

8.1 Introduction 

Historical exploration at Nalunaq prior to Nalunaq A/Sô involvement is summarised in Section 

Error! Reference source not found. and in further detail in SRK ES (2016). The following s

ections describe exploration competed by Nalunaq A/S (Amaroq) since 2015 which has resulted 

in, amongst other things, confirmation of mineralisation over larger areas that previously 

demonstrated, and significant new structural interpretations. 

8.2 Nalunaq A/S Surface Exploration 2015/2016 

The outcrop of the Main Vein to the north of the old mine and running up the north-eastern and 

northern sides of the mountain has been known about for some time and sampled fairly 

extensively. The continuation of this MV outcrop around the western side of the mountain as 

well as on the south-western flanks has long been postulated. A major objective of Nalunaq 

A/Sô 2015 and 2016 exploration programmes were to locate and sample this suspected 

continuation of the MV outcrop. This allowed for the extension of the prospective MV structure 

up-dip and along strike, raising the possibility of substantial additions to the potential 

mineralisation at Nalunaq.  

In order to access the MV outcrop area to the west, which is on the sheer face of the Nalunaq 

Mountain, specialist access was required. Five abseil descents (each separated laterally by 

approximately 50 m) from this fixed line to the projected location of the MV were conducted; on 

all occasions the MV structure was encountered. The descents were monitored by two geologist 

spotters on an opposite mountain who guided the mountaineers via VHF radio to the MV 

location. The mountaineers then collected samples where possible and used a handheld GPS 

to take an averaged (5 minute) location. In addition to sampling the MV, quartz stringer veins 

were sampled and located by GPS when and where possible. 

Samples were collected using a geological hammer and biased toward quartz. Samples were 

no more than 3 kg in size each, due to the access method required. The samples were placed 

into cotton sample bags, given an ID number and GPS location, and sent to ALS Geochemistry 

in Loughrea, Ireland for analysis.  

8.2.1 Sample analysis results 

The 113 surface samples taken during the 2015 and 2016 field seasons were submitted for 

analysis. The samples were crushed, pulverised and analysed using a screened metallic fire 

assay method (ALS code Au-SCR24). This involves screening the sample at 100 microns and 

analysing the coarse and fine fractions separately, with the results providing an indication of 

the proportions of coarse and fine gold mineralisation.  

Results for gold are shown in Figure 8-1, plotted onto the satellite imagery for the area and 

showing the existing underground mine layout superimposed for context. The results are plotted 

alongside historical sampling results across the northern side of the mountain for context and 

to show full sampling coverage, although recent and historical results should not be directly 

compared due to differences in sampling methods. It should also be noted that numerous low-

grade results in the historical data are obscured by the symbols used for high grade results; not 

all historical samples collected as very high grade. 
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The best assay from the 2015 programme was 32.5 g/t Au from a 0.50 m thick vein. In 2016, 

the best result was 23.7 g/t Au from a 5 cm thick vein.  

The sample results show erratic but occasionally high gold grades. These, combined with 

geological observations and structural continuity between areas, strongly suggest that the 

feature sampled on the west and southwest faces of the mountain was the MV. Furthermore, 

photographs and geological observations taken at locations that yielded elevated gold grades 

show typical features of the MV with respect to the nature of the vein, FW and HW lithologies 

and associated alteration (Figure 8-2). Figure 8-2 also shows the characteristic contrast in FW 

meta-volcanics and HW meta-dolerite lithologies that is often found in mineralised areas. A chip 

sample returned an assay grade of 5.75 g/t Au at this location  

Due to the terrain and difficult access in this area, the sampling completed was at a much wider 

spacing than historical rock chip sampling along the north-eastern outcrop of the MV. Also, the 

2015 and 2016 samples were necessarily smaller for logistical reasons, and small samples are 

generally thought to under-report gold grades at Nalunaq (Dominy et al., 2006). Despite this, 

the results seem to illustrate the same extremely nuggety style of coarse gold mineralisation 

that had been previous observed in the Nalunaq Project. This is also seen in the results of the 

screen fire assays, where samples with a total grade above 2.4 g/t Au contain the majority of 

their gold within the coarse fraction (>100µm).  

 

Figure 8-1: Results of 2015 and 2016 surface sampling on the W and SW sides of 

Nalunaq, plotted alongside historical sampling results across the N side 

of the mountain to show full sampling coverage (source: SRK ES, 2016) 








































































































































































































