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1. INTRODUCTION 

1.1. Context and Scope 

Greenfields Exploration Limited (“Greenfields” or “Company”) is an Australian public 

company limited by shares. Greenfields, a project generator-type1 company, holds a 

100% unencumbered interest in five (5) granted minerals special exploration licences 

and one (1) granted minerals exploration licence (“Exploration Licences” or “Licences”) 

covering a total area of 12,975 km2 located in central East Greenland (Fig. 1, Table 1). 

The Licences are collectively referred to as the Frontier project (“Frontier Project”, 

“Project” or “Mineral Asset”).  

In March 2018, X-plore Geoconsulting (“X-plore”) was requested by Greenfields to 

perform an Independent Technical Assessment (“ITA” or “Review”)2 of the Company’s 

non-independent Technical Assessment Report (“NiTAR”)3 authored by Greenfields’ 

Managing Director Mr Jonathan Bell and technical advisor Mr Ahmad Saleem (Bell and 

Saleem, 2018). This report provides a detailed account of the Frontier Project and 

information about the exploration program proposed by the Company.  

The principal objectives of this Independent Technical Assessment Report (“ITAR” or 

“Report”) are to: (i) Confirm the reasonableness of the opinions expressed in 

Greenfields’ NiTAR in the context of the available information; (ii) express an opinion 

on the exploration potential of the Project and Company’s exploration approach; and 

(iii) consider the appropriateness of the exploration budget proposed by the Company. 

Importantly, this ITAR does not constitute a valuation report, nor does it express any 

opinion as to the value of Greenfields’ Mineral Asset. 

It is X-plore’s understanding that the ITAR is to be included in an offer document issued 

by Greenfields in relation to a placement of new shares to sophisticated and retail 

investors. The funds raised will primarily be used for the purpose of exploring and 

evaluating the Company’s Frontier Project. 

1.2. Compliance with the VALMIN and JORC Codes 

This Report has been prepared in accordance with: (i) The 2015 Edition of the 

Australasian Code for Public Reporting of Technical Assessments and Valuations of 

Mineral Assets (“VALMIN Code”); (ii) the 2012 Edition of the Australasian Code for the 

reporting of Exploration Results, Mineral Resources and Ore Reserves (“JORC 

                                                           
1 For example: http://aheadoftheherd.com/Newsletter/2011/The-Project-Generator-Business-Model-PGBM.html; 
http://www.visualcapitalist.com/project-generators-exploration-risk-lower-cost/. 
2 Email dated 20 March 2018. 
3 https://www.gexpl.com/project1/. 
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Code”); and (iii) the relevant rules and guidelines issued by such bodies as the 

Australian Securities and Investments Commission (“ASIC”) and the Australian 

Securities Exchange (“ASX”) pertaining to ITARs. 

Table 1. Exploration Licences, Frontier Project. 

Licence 
Name 

Licence 
Code 

Licence 
Type 

Licence 
Holder* 

Licence 
Status 

Granting 
Date 

Expiry 
Date 

Area Yearly Holding Costs  

km2 DKK AUD 

Eleonore 
North 2018-01  

Minerals 
Special 
Exploration 
Licence 

Greenfields 
Exploration Pty 
Ltd (100%) 

Granted 02/01/2018 01/01/2021 4,850 3,844,976 809,469 

Eleonore 
South 2018-02 

Minerals 
Special 
Exploration 
Licence 

Greenfields 
Exploration Pty 
Ltd (100%) 

Granted 02/01/2018 01/01/2021 1,830 1,450,785 305,428 

Gauss 
Halvø 2018-03 

Minerals 
Special 
Exploration 
Licence 

Greenfields 
Exploration Pty 
Ltd (100%) 

Granted 02/01/2018 01/01/2021 2,433 1,928,830 406,070 

Hesteskoen 2018-04 

Minerals 
Special 
Exploration 
Licence 

Greenfields 
Exploration Pty 
Ltd (100%) 

Granted 02/01/2018 01/01/2021 1,637 1,297,779 273,217 

Wegener 
Halvø 2018-05 

Minerals 
Special 
Exploration 
Licence 

Greenfields 
Exploration Pty 
Ltd (100%) 

Granted 02/01/2018 01/01/2021 2,155 1,708,438 359,671 

Ymer Ø 2018-19  
Minerals 
Exploration 
Licence 

Greenfields 
Exploration Pty 
Ltd (100%) 

Granted 20/12/2017 01/01/2023 70 275,880 58,080 

 
Licence summary data as provided by Greenfields and extracted from the Government of Greenland Minerals and Petroleum 
Licence Map (http://licence-map.bmp.gl). Annual Licence holding costs calculated and supplied by Greenfields. Key to 
abbreviations: AUD = Australian Dollars; DKK = Danish Krones. 
*Company name at the time of granting of the Licences. 

 

1.3. Information Sources and Reliance on Other Experts 

X-plore did not rely on any other experts in preparing this ITAR. However, the Review 

was based entirely on third party materials. In support of this Review, Greenfields 

made available all technical data in its possession relating to the Frontier Project. 

These data include relevant reports by consultants, previous exploration licence 

holders and government agencies as well as scientific research articles. X-plore 

endeavoured, by making all reasonable enquiries, to confirm the authenticity, 

accuracy, and completeness of the supplied data and the Company’s NiTAR4, which 

is based on this information. Furthermore, Greenfields warranted to X-plore that full 

                                                           
4 Greenfields’ NiTAR includes over 330 references to relevant materials such as reports and scientific journal 
papers. The Project library supplied by the Company includes these references and additional material amounting 
to a total of greater 500 documents pertaining to the Frontier Project. 
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disclosure was made of all relevant material in the Company’s possession and that the 

information is complete, accurate and true. 

Unless otherwise stated, any technical information contained in or used in the 

preparation of this ITAR was provided by Greenfields. Any statements in this ITAR that 

are attributable to third parties are based upon statements that are publicly available. 

These statements are included in accordance with ASIC Regulatory Guide 55. 

Greenfields was provided a final draft of this Report and requested to identify any 

material errors or omissions prior to its lodgement. 

1.4. Site Inspection 

No site visit was made to the Frontier Project. An inspection was not considered 

material to this Report as the Mineral Asset is at an early stage and impracticable 

because at the time of this Review the Project area was covered by ice and snow. 

1.5. Note on Mineral Resources 

Greenfields’ Frontier Project holds small historical estimates at the Ymer Ø tungsten, 

Sernander Bjerg silver, Bredehorn barite and Ladderbjerg copper prospects (Bell and 

Saleem, 2018). The historical estimates are not reported in accordance with the JORC 

Code and historic work was insufficient to classify the historic estimates in accordance 

with the JORC Code. It is uncertain that, following evaluation and/or further exploration 

work, it will be possible to report the historic estimates as mineral resources or ore 

reserves in accordance with the JORC Code. Whilst reported in Greenfields’ NiTAR 

(Bell and Saleem, 2018), the historical estimates are not discussed in this Report on 

the basis that the information is neither material nor relevant given the Company’s 

focus on large, potentially economic copper deposits. 

1.6. Note on Tenement Status  

X-plore is not qualified to comment on the ownership and legal standing of the 

Exploration Licences subject to Greenfield’s NiTAR and this ITAR. Instead, X-plore 

relied on information provided by Greenfields and public information available from the 

Government of Greenland Mineral Resource Authority5. X-plore prepared this ITAR on 

the understanding that the Exploration Licences subject to this ITAR are currently in 

good standing. 

  

                                                           
5 A list of current Greenland mineral and petroleum licences updated on the 1st and the 16th day of every month 
(except during the months of July and August) is available from https://www.govmin.gl/en/current-licences-and-
activities/current-licences. An online licence map viewer can be accessed via http://licence-map.bmp.gl/. 
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Figure 1. Map of Greenfields’ Frontier Project, comprising of wholly owned minerals special exploration licences 
2018/01 to 2018/05 and minerals exploration licence 2018/19. Also shown are the locations of the main mineral 
occurrences and broad district-scale target zones deemed prospective for sediment-hosted copper. Inset: Project 
location in central East Greenland. 
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1.7. Author of the Report 

This ITAR was authored by Dr Oliver Kreuzer who is responsible for all sections of this 

Report. Dr Kreuzer is trading as X-plore Geoconsulting [ABN 76 926 052 463] (“X-

plore), an independent Australia-based geological consultancy that provides a broad 

range of exploration services to clients worldwide. X-plore’s core business consists of 

project assessments and geological framework, targeting and project generation 

studies. 

Dr Kreuzer holds a Dipl.-Geol. (M.Sc. in Geology) from the University of Freiburg, 

Germany, and a Ph.D. in Economic Geology from James Cook University, Townsville, 

Queensland. Dr Kreuzer is a structural geologist with a broad skill set in ore deposit, 

generative and corporate geology honed during a 19+ year career in applied research 

and mineral exploration across a wide range of gold, base metals and uranium projects 

in Australia, Africa, North America, Europe and Asia. In the past 10 years he has 

completed numerous assessments and due diligence of early exploration and 

development projects in a variety of geological terrains, commodities, and 

mineralisation styles within Australia and internationally, and contributed to several 

independent geologist reports for ASX-listed companies.  

Dr Kreuzer is a Registered Professional Geologist and Member of the Australian 

Institute of Geoscientists (AIG) (Member ID 2762) and a Member of The Australasian 

Institute of Mining and Metallurgy (AusIMM) (Member ID 208656). By virtue of his 

education, experience and professional associations, Mr Kreuzer qualifies as both a 

Competent Person as defined in the 2012 Edition of the JORC Code and Practitioner 

as defined in the 2015 Edition of the VALMIN Code. 

1.8. Effective Date 

The effective date of this ITAR is 30 April 2018 (“Effective Date”). The technical 

information contained in this ITAR is valid and current as at the Effective Date. 

1.9. Warranties and Indemnities 

Greenfields warranted in writing to X-plore that full disclosure was made of all 

information material to the matters considered in this ITAR, and that, to the best of its 

knowledge and understanding, such information is complete, accurate and true.  

As recommended by the VALMIN Code, X-plore obtained an indemnity from 

Greenfields under which the Company agrees to indemnify X-plore for any liability 

and/or any additional work or expenditure resulting from or relating to any 

consequential additional workload resulting from (i) X-plore's reliance on information 
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provided by Greenfields; (ii) Greenfields not having provided material information; or 

(iii) queries, questions or public hearings arising from this ITAR, provided that X-plore 

does not undertake any additional work without the prior consent of Greenfields. 

1.10. Independence and Consulting Fees 

X-plore is an independent geological consultancy and X-plore’s relationship with 

Greenfields is solely one of professional association between client and independent 

consultant. 

Neither X-plore nor Dr Oliver Kreuzer, X-plore’s sole trader and sole author of this 

ITAR, have or previously have had any material or contingent interest in Greenfields 

or the Frontier Project in which the Company has an interest. Dr Oliver Kreuzer has 

never had any shareholding in Greenfields and has never been or is intended to be a 

director, officer or direct employee of Greenfields. No agreement exists between X-

plore and Greenfields as to the Company providing any further work for X-plore. In 

addition, X-plore has not prepared any prior reports relating to the Mineral Asset that 

is subject to this ITAR. Consequently, X-plore considers itself independent of the 

Company, its directors, and senior management. 

Fees for the preparation of this report are being charged to Greenfields at a commercial 

rate. Payment of these fees is not contingent upon the conclusions of the report. The 

agreed fee for the preparation of this short-form report is A$5,000. 

2. BACKGROUND 

2.1. Company’s Exploration Philosophy 

Greenfields sets itself apart from most junior exploration companies in that it holds a 

100% unencumbered interest in a very large (12,975 km2), mostly contiguous licence 

package (Fig. 1) covering part of central East Greenland, a remote yet prospective 

frontier region that has received comparatively little modern exploration. Moreover, the 

region targeted by Greenfields covers different, overlapping metallogenic provinces6, 

each being prospective for different commodities and deposit styles. By targeting 

known metallogenic provinces in a region with identified mineral occurrences7 and 

                                                           
6 According to Encyclopedia Britannica, a metallogenic province may be defined as a certain geological 
environment that is host to a particular type of mineral deposit or assemblage of mineral deposit types that are 
concentrated within the province. These groupings (or clusters) of mineral deposits occur because the processes 
forming mineral deposits are controlled by larger plate tectonic processes that are themselves clustered. 
Metallogenic epochs are periods in time during which conditions were particularly favourable for the formation of 
particular types of mineral deposits given the interplay in space and time of favourable geological and tectonic 
conditions. 
7 Occurrences = showings. 
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deposits (i.e. Malmbjerg molybdenum-tungsten, Ymer Ø tungsten-antimony-gold and 

Blyklippen lead-zinc), and staking a very large8 Project in such a region, Greenfields 

is aiming to (i) reduce the risk of its Licences not containing any significant exploration 

targets, and (ii) increase its chances of discovery based on the premise that a larger 

prospective ground holding is likely to yield a greater number of significant exploration 

targets. 

By adopting a project generator business model, Greenfields is aiming to manage the 

higher costs associated with holding a large licence package in a remote location. In 

its basic form, the project generator model is built around collaboration and risk 

diversification with project generator companies commonly (i) holding multiple projects, 

(ii) aiming to progress these projects through low-cost exploration designed to test 

concepts and define initial prospects, and (iii) seeking joint ventures with larger industry 

players to fund subsequent major exploration works. 

2.2. Company’s Approach to Exploration Targeting 

Greenfields’ Licences contain and abut several copper, lead-zinc, tungsten, 

molybdenum, REE and barite occurrences (Figs. 1 and 2) (Kolb et al., 2016; Geological 

Survey of Denmark and Greenland, 2015). Furthermore, the Company’s Mineral Asset 

is located in a geological region that has been identified by the Geological Survey of 

Denmark and Greenland (GEUS) as prospective for a variety of commodities, 

including:  

• Copper (Stensgaard, 2011; Stensgaard et al., 2011); 

• Nickel (Stensgaard and Sørensen, 2013); 

• Lead-zinc (Sørensen et al., 2012, 2013); 

• Molybdenum (Thomassen and Nielsen, 2006); 

• REE9 (Sørensen and Kalvig, 2011);  

• Barite (Thomassen, 2006); 

• Tungsten (Sørensen et al., 2014); and 

• Gold (Kolb, 2015). 

In addition to the traditional, empirical approach to exploration targeting whereby 

companies tend to search for new mineral deposits in areas where the targeted 

                                                           
8 The Frontier Project is approximately 20 times larger than the median project size subject to ASX initial public 
offerings by junior explorers in 2017 (Bell and Saleem, 2018). 
9 REE = rare earth elements (e.g., scandium, neodymium, lanthanum). 
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commodities have been found before10, Greenfields also adopted a conceptual 

exploration targeting strategy known as the mineral systems approach (e.g., McCuaig 

et al., 2010). As described in detail in Bell and Saleem (2018), this approach had a 

significant bearing on why Greenfields selected the area now covered by its Frontier 

Project.  

In brief, the mineral systems approach to exploration targeting is based on the premise 

that mineral deposits are small expressions11 of much larger earth process systems, 

typically driven by plate tectonics and operating on a variety of scales (from microns to 

thousands of kilometres) to focus energy and mass flux. In contrast to the ‘mineral 

deposit-centric’ empirical approach, mineral systems analysis considers the 

combination of critical geological processes that are required to form and preserve 

mineral deposits at all scales and over time. Whilst in most cases ore-forming 

processes cannot be observed directly because they occurred millions to hundreds of 

millions of years ago in the Earth’s crust and/or mantle, geoscientists can 

conceptualise the expressions of these processes and target, identify and map them 

in the field and mineral exploration (e.g., remote sensing, geophysical, geochemical 

and drilling) data12.  

A regional, copper-focused targeting study by globally recognised expert Dr Jon 

Hronsky13 (Hronsky, 2017), undertaken in the framework of a mineral systems 

approach, verified the Company’s initial area selection and generated broad district-

scale target zones prospective for sediment-hosted copper (Fig. 1).  

  

                                                           
10 This strategy is embodied in the old saying that “gold is where you find it”, suggesting that the best places to 
discover new gold deposits are where gold deposits have already been found. The same rationale applies to all 
other types of mineral commodities. 
11 Some mineral deposits (e.g., porphyry or stratiform copper mineralisation) may occupy as much as several cubic 
kilometres of the Earth’s crust and contain hundreds of millions of tonnes of ore but most mineral deposits have 
much smaller dimensions. 
12 For example, orthomagmatic nickel deposits occur in mafic to ultramafic, olivine-rich intrusions that form part of 
large igneous provinces in intracontinental rift and rifted continental margin environments. The origin of these 
provinces can be linked to melting of mantle sources within hot regions (“hot spots”) in the mantle or arrival of 
mantle plumes at the base to the source regions. These provinces are very extensive and readily identified using 
geological and geochemical data. However, not every such province is prospective for magmatic nickel deposits. 
A critical requirement in the formation of magmatic nickel systems is for the mafic to ultramafic melts to attain 
sulphur saturation. This can be achieved by contamination of the source magmas with crustal sulphur (e.g., melting 
and assimilation of sulphur-bearing country rocks), magma mixing, or fractional crystallisation in deeper crustal 
staging chambers. Where these processes do not occur, formation of magmatic nickel deposits is precluded. 
Geological and geochemical information tell geoscientists whether the rocks they are investigating recorded any 
such processes. Once a fertile magmatic suite has been identified, the next step is to find the site(s) of economic 
nickel metal accumulation. These are commonly restricted to particular locations along magma conduits (i.e. the 
pipes that facilitate magma ascent from magma chambers into the upper crust and possibly the Earth’s surface). 
Metals in nickel sulphide systems are most likely to be trapped at sites where changes to conduit morphology affect 
the magma flow regime (e.g., decrease or increase of conduit width, change in conduit orientation, entry points to 
magma chambers, intersections with structural discontinuities and areas of localised stoping or thermal erosion). 
These settings have very specific geological, geochemical and geophysical characteristics that can be targeted 
and recognised in geoscience and exploration data. 
13 Western Mining Services Pty Limited (https://www.wesminllc.com/). 
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Figure 2. Simplified geological map of the Frontier Project, illustrating the outcrop distribution of sedimentary rocks 
of the Neoproterozoic Eleonore Bay and Permian to Triassic East Greenland basins, the main copper search 
spaces to be targeted by Greenfields. Geological entities were extracted from the 1:500,000 scale geological map 
of Greenland (Kokfelt et al., 2013). The main faults are based on Parson et al. (2017). Key to abbreviations: FRD 
= Fjord region detachment; GHF = Gauss Halvø fault; MF = Månedal fault; WFZ = Western fault zone. Metallic 
elements: Au = gold; Ba = barium; Co = cobalt; Cu = copper; Mo = molybdenum; Pb = lead; Sn = tin; W = tungsten; 
Zn = zinc. 

  



Independent Technical Assessment Report  17 May 2018 

Document Reference XPC-GEL-ITAR-01  Page 11 of 26 

For further information about Greenfield’s targeting approach the reader is referred to 

the Bell and Saleem (2018).  

3. PROJECT REVIEW 

3.1. Location, Access, Land Use and Physiography 

Greenfield’s Mineral Asset is located in central East Greenland (Fig. 1), within the 

Arctic Circle and approximately 2,000 km south of Earth’s geographic North Pole. The 

Project straddles the boundary between the Sermersooq municipality and Northeast 

Greenland National Park, with all Licences other than 2018/05 and the southern part 

of 2018/04 inside the national park.  

The physiography of the Project area is dominated by two major fjord systems: Kong 

Oscar and Kaiser Franz Joseph fjords. The coastal areas are of moderate relief, 

ranging in elevation from 0 to 500 m above sea level, whereas the inland area is of 

high relief with elevations in the Stauning Alps up to 2,000 m above sea level. 

The populated place nearest to the Project is Ittoqqortoormiit, a small township with 

450 residents that is commonly described as the most isolated town in Greenland. 

Ittoqqortoormiit is located approximately 100 km south of Greenfield’s Mineral Asset 

and 1,400 km east-northeast of Nuuk, the capital of Greenland. Ittoqqortoormiit’s 

economy is mainly based on hunting and fishing with tourism growing in importance. 

The area comprising the Frontier Project is uninhabited. 

Access to Ittoqqortoormiit is by aircraft with boat transfer also possible for a few months 

a year. The same applies to Greenfields’ Frontier Project, which can be accessed by 

air via Nerlerit Inaat airport (located 40 km northwest of Ittoqqortoormiit). The region 

hosting Greenfield’s Project contains several airstrips suitable for de Havilland Canada 

DHC-6 Twin Otter aeroplanes whilst the Mestervig airstrip is also suitable for larger 

aeroplanes such as the Lockheed C-130 Hercules. For a few months a year the Project 

area is accessible by sea via Kong Oscar and Kaiser Franz Joseph fjords. 

3.2. Geology 

The geology of eastern Greenland is dominated by the Caledonides, an ancient 

mountain belt that extends along the eastern margin of Greenland for over 1,300 km. 

This north-south-trending orogen14 was created by the collision of two continents, 

Laurentia (today’s North America and Greenland) and Baltica (today’s northwestern 

Eurasia), about 400 to 435 million years ago (i.e. during the late Silurian to early 

                                                           
14 Orogen = mountain belt. 
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Devonian period). Extensional collapse of the Caledonides accommodated by series 

of northwest-southeast to north-northeast-south-southwest trending normal faults and 

the subsequent opening of the North Atlantic Ocean in the Jurassic period disrupted 

and overprinted the Caledonian orogenic belt (Geological Survey of Denmark and 

Greenland, 2018).  

A comprehensive summary of the geology covered by Greenfields’ Frontier Project is 

given in Bell and Saleem (2018). For the purpose of this Review, the following 

summary only considers the two key litho-structural features (Fig. 2) targeted by 

Greenfields’ for their copper potential: 

i. The Neoproterozoic Eleonore Bay Basin (e.g., Hauge, 2013; Kolb et al., 2016):  

A now inverted rift basin comprising a greater 14 km-thick succession of 

shallow-marine siliciclastic and carbonate rocks of the Eleonore Bay 

Supergroup and overlying Tillite Group. Basin formation was linked in space 

and time to the break-up of the supercontinent Rodinia between 750 and 633 

million years ago (i.e. during the Neoproterozoic period), and subsequent 

creation of the Iapetus ocean. The rocks of the Eleonore Bay Supergroup and 

Tillite Group were deformed and metamorphosed up to amphibolite facies 

grade during the mountain building event that produced the Caledonian 

orogen.  

ii. Permian to Triassic East Greenland Basin15 (e.g., Pedersen et al., 2003; 

Guarnieri et al., 2017; Kolb et al., 2016): This litho-structural element consists 

of a series of northeast-southwest-trending, fault-bound, graben- and half 

graben-type rift basins and highs segmented by northwest-southeast-trending 

transfer zones. In central East Greenland, the Permian and Triassic periods 

(from 299 to 201 million years ago) are represented by an approximately 2 km-

thick succession of fluvial to shallow-marine rocks including black shales of the 

late Permian Ravnefjeld Formation. The latter is considered a possible 

stratigraphic equivalent of the renowned Kupferschiefer16 of the European 

Zechstein. 

3.3. Exploration History 

The Frontier Project is an early-stage exploration project (cf. VALMIN Code). As 

illustrated in Bell and Saleem (2018), previous exploration in the area has been limited 

                                                           
15 The East Greenland Basin includes the Jameson Land and Carlsberg Fjord sub-basins, parts of which are 
covered by Greenfields’ Frontier Project. 
16 The late Permian Kupferschiefer of Germany and Poland represents one of the largest accumulations of 
sediment-hosted copper ore (total endowment >60 Mt of copper metal) worldwide and has been mined continuously 
since prehistoric time (Borg et al., 2012). 
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with no records of any systematic exploration prior to the 1950s. Table 2 provides a 

list of historic geoscientific and exploration activities recorded at the Frontier Project 

and in its vicinity. 

The principal legacy from the previous exploration and government activities is the 

myriad of geological fact and interpretative maps (mostly at 1:100,000 scale) covering 

and geological observations across the entire Project area. Whilst much of the Project 

area has been subject to cursory surface geochemical sampling (e.g., >6,000 stream 

sediments and >10,000 rock chip samples: Harpøth et al., 1986; Avannaa Resources 

Ltd, 2011), sample density is low. Nevertheless, the historic surface geochemistry data 

appear to be useful for district-scale targeting. For example, the historic surface 

geochemistry data shown in Figure 3 highlight clusters of highly anomalous copper 

assays (i.e. values that are 100s to 1,000s of times above background). These clusters 

are broadly coincident with the Company’s district-scale target zones deemed 

prospective for stratiform copper. 

Geophysical coverage of the Project area is minimal17. Past geophysical surveys (Fig. 

4) included the following: 

• A detailed (150 m line-spaced), 2008 heliborne time domain electromagnetic 

and magnetic survey over the Ymer Ø tungsten deposits (South Margeries Dal 

and North Margeries Dal) located within Greenfields’ Licence 2018/01; 

• A regional (400 m line-spaced), 1997 airborne GEOTEM (electromagnetic) and 

magnetic survey over the Jameson Land area, covering Greenfield’s Licence 

2018/05 and part of 2018/04. 

• A detailed (100 to 200 m line-spaced), 2013 magnetic survey over the Klitdal 

and Wegener-Halvø areas, covering the southeastern part of Greenfields’ 

Licence 2018/05. 

Considering the greater 60-year exploration history recorded in the Project area, 

previous drilling has been very limited and extremely localised. The Ymer Ø tungsten 

deposits (Fig. 1), which are currently not a high-priority for Greenfields, are the only 

localities within the Frontier Project that have received any significant drill testing (43 

diamond drill holes for a total of 4,000 m: NunaMinerals A/S, 2012). In contrast, the 

Project’s copper potential has only been tested by a single diamond drill hole18 

(Harpøth et al., 1986). This hole, drilled by Nordisk Mineselskab A/S in 1974, targeted 

copper mineralisation at the Holmesø prospect (Fig. 1) hosted by sedimentary rocks 

                                                           
17 https://www.govmin.gl/en/data/geophysics-minerals; http://greenmin.gl/map/. 
18 Little information is available regarding this drill hole. The hole ID, exact geographic coordinates of the drill collar 
and drill hole orientation (azimuth and dip angle) are unknown.  
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of the upper Eleonore Bay Supergroup. The planned hole depth was 21.1 m. However, 

the hole was abandoned at a downhole depth of only 1.4 m because of mechanical 

issues with the drill rig. No follow-up was undertaken despite this hole having returned 

a very encouraging intercept of 1.4 m @ 1.33% Cu, 0.67% Sb and 28 g/t Ag from 

surface to end of hole.  

Greenfields is currently compiling, reviewing and interpreting the historic exploration 

data with particular emphasis on extracting geological and structural information 

relating to the Eleonore Bay and East Greenland basins that are targeted by the 

Company for their copper potential. The surface geochemical data the Company will 

incorporate into an analysis once modern data are available for verifying historic 

results. 

A more detailed account of historic exploration activities at the Frontier Project, 

including for commodities other than copper, is provided in Bell and Saleem (2018). 

3.4. Exploration Models, Targets and Potential 

As briefly outlined in Section 2.2, the Company’s Frontier Project and surrounding area 

cover a diverse range of mineral occurrences, including copper, lead-zinc, tungsten, 

molybdenum, REE and barite (Fig. 1). Whilst this Review focused on Greenfield’s 

principal target commodity copper, it is important to bear in mind that according to 

GEUS, the Project area is also prospective for nickel (Stensgaard and Sørensen, 

2013), lead-zinc (Sørensen et al., 2012, 2013), gold (Kolb, 2015), tungsten (Sørensen 

et al., 2014), molybdenum (Thomassen and Nielsen, 2006), REE (Sørensen and 

Kalvig, 2011) and barite (Thomassen, 2006). In addition, the Frontier Project is also 

prospective for cobalt that may occur as an accessory metal associated with copper in 

stratiform sediment-hosted or nickel and copper in orthomagmatic sulphide deposits 

(Slack et al., 2017). 

Greenfields NiTAR (Bell and Saleem, 2018) demonstrates the Company’s strong 

understanding and provides a detailed account of possible copper mineral systems 

that can be expected to occur in central East Greenland. The Company’s view that the 

Frontier Project is prospective for Kupferschiefer- and Copperbelt-type sediment-

hosted copper deposits is also shared by GEUS (Stensgaard, 2011; Stensgaard et al., 

2011) and Hronsky (2017). 

Sediment-hosted copper deposits occur most commonly in sedimentary basins 

containing thick shallow-marine or lacustrine successions and evaporites that 

immediately overlie continental red beds (i.e. red, oxidised sandstones). By and large, 

sediment-hosted copper deposits are being formed in arid environments within 30 

degrees latitude of the (paleo-)equator and are typically found in long-lived 
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intracratonic rift or passive margin settings. Genetically, the formation of sediment-

hosted copper deposits can be linked to fluid mixing in permeable sedimentary and 

(more rarely) volcanic rocks. The mixing fluids comprise an oxidising brine carrying the 

copper and a reduced fluid, commonly formed in the presence of anaerobic, sulphate 

reducing bacteria. Copper mineralisation can occur during early diagenesis or be 

linked to post-diagenetic processes such as basin inversion and metamorphism. 

Overall, four critical ingredients are required to form a sediment-hosted copper deposit 

(Stensgaard, 2011; Stensgaard et al., 2011): 

1. An oxidizing copper source rock that is hematite-stable and must contain 

ferromagnesian mineral or mafic rock fragments from which the copper can be 

leached. 

2. A source of a basinal brine that mobilises the copper. 

3. A source of a reduced fluid or rock unit to precipitate the copper and, in many 

cases, a supply of sulphur. 

4. A structural and stratigraphic setting favourable for fluid mixing between the 

copper-bearing brine and the reducing fluid. 

The geology of the Project area meets the above criteria and conditions, in particular 

the Neoproterozoic Eleonore Bay and Permian to Triassic East Greenland basins have 

demonstrated potential for sediment-hosted copper systems (Stensgaard, 2011; 

Stensgaard et al., 2011). 

Greenfields’ principal target zones (Fig. 3) cover large tracts (c. 740 to 4,070 km2) of 

the Eleonore Bay and East Greenland basins deemed prospective for sediment-hosted 

copper deposits; not only by Greenfields but also by GEUS (Stensgaard, 2011; 

Stensgaard et al., 2011) and Hronsky (2017). The Company’s district-scale target 

zones were identified using a combination of the known copper occurrences, geology 

(e.g., reduced sub-basins or basin margins) and structure (e.g., fundamental basin-

controlling faults and their intersections). In brief, the main exploration targeting models 

and district-scale target zones currently pursued by Greenfields are: 

1. Stratiform (reduced facies) copper mineral systems associated with the 

Neoproterozoic Eleonore Bay Supergroup, Eleonore Bay Basin (Figs. 2 and 3): 

Stratiform and stratabound copper mineralisation has been identified at eight 

(8) stratigraphic levels within the 14 km-thick Eleonore Bay Supergroup. The 

mineralised horizons within the Eleonore Bay Supergroup occur within a 3 km-

thick stratigraphic column comprising quartzite, shale, sandstone, mudstone, 

limestone and dolomite of the Narhorst Land Group, Lyell Land Group and 

Ymer Ø Group. The mineralised horizons are interpreted as being syn-
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sedimentary or early diagenetic in origin. Stratigraphic horizon number seven 

(7), represented by an approximately 1 to 2 m-thick green shale unit, is the 

most consistent and best mineralised horizon. The contained ore minerals are 

chalcocite and chalcopyrite (both copper sulphides). Grab samples from 

horizon number seven yielded up to 6.0% Cu. Where sampled, the average 

grade19 of horizon number seven is 0.7% Cu (Stensgaard et al., 2011).  

2. Stratiform (reduced facies) copper mineral systems associated with the 

Permian to Triassic East Greenland Basin (Figs. 2 and 3): Known lead-zinc-

copper mineralisation in this basin is largely contained within the upper Permian 

Ravnefjeld Formation, an up to 60 m-thick siliciclastic succession dominated 

by bituminous black shales and possible stratigraphic equivalent of the 

Kupferschiefer in Germany and Poland. The bitumous shales of the Ravnefjeld 

Formation can be traced throughout the entire Carlsberg Fjord Basin, a sub-

basin of the East Greenland Basin, where such shales have been recorded 

over a north-south distance of more than 400 km. Base metals mineralisation 

in the Ravnefjeld Formation commonly occurs at the base of the succession 

and in the form of narrow (2 to 3 cm-thick) seams of massive galena (Pb 

sulphide), sphalerite (Zn sulphide) and chalcopyrite (Cu sulphide). Base metals 

enrichment in the Ravnefjeld Formation is particularly strong at Wegener Halvø 

(i.e. within Greenfields’ Project area) where almost every outcrop within an area 

of almost 50 km2 is mineralised (Stensgaard et al., 2011). The timing and origin 

of base metals mineralisation in the Ravnefjeld Formation is uncertain. 

However, lead-isotope evidence is consistent with base metals having been 

deposited in a single, late Permian hydrothermal event that was later 

overprinted by a second hydrothermal event linked to deep burial of the 

Ravnefjeld Formation in the late Cretaceous to early Tertiary (Pederson et al., 

2003). 

Importantly, Greenfields is not specifically targeting any of the known copper 

occurrences. Rather, the Company considers these occurrences as distal expressions 

of more substantial, potentially economic copper mineralisation below the current land 

surface. In this context, the copper occurrences serve as a targeting tool and possible 

‘vector’ to concealed copper mineralisation associated with (i) anoxic (i.e. “reduced”) 

sub-basins developed within the larger Eleonore Bay and East Greenland basins, (ii) 

fundamental basin-controlling structures and their intersections, (iii) major 

                                                           
19 No information was provided by Stensgaard et al. (2011) as to how this average grade was estimated and how 
representative it may be. 
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cross/transfer structures, and (iv) localities where such structures juxtapose crystalline 

basement with the sedimentary basin successions (e.g., along basin margins or horst 

blocks). 

3.5. Exploration Risk Factors 

A key risk, common to all exploration companies, is that the targeted mineralisation 

style may not be present, or that it may be too small to warrant commercial exploitation. 

Greenfields’ counter measures to this risk are quality targeting and geoscience and 

project scale with the Company’s Mineral Asset being greater 20 times larger than the 

typical ASX initial public offering equivalent by junior explorers in 2017 (Bell and 

Saleem, 2018).  

In addition to the above, any future exploration programs by Greenfields may be 

delayed or adversely affected by factors beyond the Company’s control including but 

not limited to availability of funding to operate, availability of qualified personnel, 

security of tenure, surface access restrictions, compliance with current and new 

governmental requirements, technical issues, access to equipment and transportation, 

delays in the commissioning of plant and equipment, adverse weather conditions, 

environmental hazards, labour disputes or industrial accidents.  

Greenfields is confident that it will be able to minimise, counteract and/or manage 

these risks by (i) applying best practice in the planning and execution of its operations, 

(ii) operating in a safe, mining-friendly jurisdiction, and (iii) adopting a collaborative 

approach to exploration that includes universities and government institutions. In 

addition, Greenfields advised Xplore that it has identified key personnel and service 

providers and is progressing to entering into contracts subject to financing. Greenfields 

intends to primarily use airborne geophysical surveys in the first years of exploration, 

thereby reducing the on-ground risk.  
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Figure 3. Georeferenced map illustrating the copper assay values of stream sediment, heavy mineral concentrate 
and rock chip samples collected in the Frontier Project area and surrounds (Avannaa Resources Limited, 2011). 

  



Independent Technical Assessment Report  17 May 2018 

Document Reference XPC-GEL-ITAR-01  Page 19 of 26 

Ta
bl

e 
2.

 P
re

vi
ou

s 
ex

pl
or

at
io

n 
ac

tiv
iti

es
 a

nd
 d

is
co

ve
ry

 h
is

to
ry

, F
ro

nt
ie

r P
ro

je
ct

. 
  

*G
EU

S 
R

ep
or

t I
D

. 
In

fo
rm

at
io

n 
co

m
pi

le
d 

by
 G

re
en

fie
ld

s.
 

Ke
y 

to
 a

bb
re

vi
at

io
ns

: A
M

ag
 =

 a
irb

or
ne

 m
ag

ne
tic

s;
 A

EM
 =

 a
irb

or
ne

 e
le

ct
ro

m
ag

ne
tic

s;
 A

u 
= 

go
ld

; C
u 

= 
co

pp
er

; D
D

H
 =

 d
ia

m
on

d 
dr

ill 
ho

le
(s

); 
FP

 =
 F

ro
nt

ie
r P

ro
je

ct
; G

EU
S 

= 
G

eo
lo

gi
ca

l S
ur

ve
y 

of
 D

en
m

ar
k 

an
d 

G
re

en
la

nd
; H

m
ag

 =
 h

el
ib

or
ne

 m
ag

ne
tic

s;
 H

EM
 =

 h
el

ib
or

ne
 e

le
ct

ro
m

ag
ne

tic
s;

 IP
 =

 in
du

ce
d 

po
la

ris
at

io
n;

 P
b 

= 
le

ad
; s

se
d 

= 
st

re
am

 s
ed

im
en

t s
am

pl
es

; U
 =

 u
ra

ni
um

; W
 =

 tu
ng

st
en

; Z
n 

= 
zi

nc
. 



Independent Technical Assessment Report  17 May 2018 

Document Reference XPC-GEL-ITAR-01  Page 20 of 26 

Figure 4. Map of historic geophysical surveys undertaken in the Frontier Project area and surrounds. 
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4. PROPOSED BUDGET AND EXPLORATION 

4.1. Budget 

Greenfields proposes to fund its intended exploration activities from the proceeds of 

the offer as outlined in Table 3a (assuming the minimum subscription of 

AUD2,200,000) and Table 3b (assuming a maximum subscription of up to 

AUD4,900,000). The proposed budgets will be subject to modification on an ongoing 

basis, depending on the results obtained from exploration undertaken at the 

Company’s Frontier Project. Potential budget modifications may lead to increased or 

decreased levels of expenditure on certain activities, reflecting a change in emphasis. 

4.2. Exploration Program 

The proposed exploration budget will be spent on evaluating broad, district-scale 

copper targets identified within the Company’s wholly owned Frontier Project. As 

outlined in Table 3, the exploration program proposed by the Company will entail the 

following: 

• Compilation and interpretation of historic exploration data, in particular of the 

geological and structural data pertaining to the targeted Eleonore Bay and East 

Greenland basins; 

• A substantial airborne gravity, magnetic and radiometric survey, covering initial 

areas of interest; 

• Field reconnaissance of initial areas of interest, including collection of rock 

samples for petrophysical analyses that are expected to greatly aid in the 

interpretation of the geophysical survey results; 

• A crowdsourcing competition20 to give breadth of analyses, backed by PhD 

research to give depth of understanding of the crowd results; and 

• Ongoing exploration targeting and prospect definition. 

 

  

                                                           
20 The Company expects that the planned geophysical survey will yield a substantial amount of information. 
Greenfields intends to turn this information into knowledge by way of a crowdsourcing competition similar to 
previous successful competitions organised by Goldcorp Inc or Integra Gold Corp (Wilde and Kreuzer, 2016). The 
intent of such a competition is to capture a broad range of ideas and interpretations. To provide depth to the 
crowdsourced results, Greenfields further contemplates sponsoring a PhD student to undertake a detailed analysis 
of the crowdsourced results. This work is expected to result in the identification of the most prospective areas within 
the Frontier Project to be followed up by way of a ground-truthing and possible drilling campaign. In addition, areas 
deemed less prospective for the target mineral deposit types can be relinquished. 
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Table 3a. Proposed Exploration Budget*, Frontier Project: Maximum Subscription (c. AUD4,900,000). 

Program Activity Total Budget 
Million AUD 

Year 01 
Million AUD 

Year 02 
Million AUD 

Airborne Geophysics 
Geophysical Surveys & Data 
Processing 3.00 3.00 0.00 

Petrophysics 0.05 0.05 0.00 

Sub-Total 3.05     

Geology 

Historical Data Review 0.10 0.10 0.00 

Field Reconnaissance 0.55 0.55 0.00 

Surface Geochemistry 0.30 0.00 0.30 

Sub-Total 0.95     

Crowdsourcing Competition Data Interpretation & 
Targeting 0.50 0.0 0.00 

Sub-Total 0.50     

Grand Total 4.50     

 

Table 3b. Proposed Exploration Budget*, Frontier Project: Minimum Subscription (AUD2,200,000). 

Program Activity Total Budget 
Million AUD 

Year 01 
Million AUD 

Year 02 
Million AUD 

Airborne Geophysics 
Surveys & Data Processing 1.15 1.15  

Petrophysics 0.02 0.02  

Sub-Total 1.00 1.00   

Geology 

Historical Data Review 0.10 0.10  

Field Reconnaissance 0.50 0.50  

Surface Geochemistry 0.00 0.00  

Sub-Total 0.55  0.55  

Crowdsourcing Competition Data Interpretation & 
Targeting 0.35 0.35  

Sub-Total 0.35  0.35  

Grand Total 2.12     
 

*Budget figures are all-in-costs required to complete an activity and rounded to the nearest AUD10,000. Greenfields advised that 
certain services and administrative costs may be partly or wholly paid by issuing equity to service providers.  
Key to abbreviations: AUD = Australian Dollars. 
 

The main expected outcomes from the proposed exploration program are: 

• A significantly improved understanding of the geology and structure of the 

targeted Eleonore Bay and East Greenland basins and spatial distribution and 

controls on the location of copper mineral systems within these basins; and 
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• Targets for follow up exploration that may include a combination of helicopter-

assisted reconnaissance and surface geochemical sampling, and drilling if and 

where warranted. 

X-plore considers that the work program proposed by Greenfields is well conceived, 

technically sound and appropriate for an early-stage exploration proposition such as 

the Company’s Frontier Project.  

X-plore has reviewed Greenfields’ exploration budget (Table 3a) and notes that the 

amounts proposed are sufficient to meet the minimum expenditure obligations of the 

Licences. Should the Company only achieve the minimum subscription, it is X-plore’s 

opinion that the reduced budget in Table 3b is adequate in terms of obtaining sufficient 

results to further advance the Frontier Project.  

5. SUMMARY AND CONCLUSIONS 

Greenfields holds a 100% unencumbered interest in a very large (12,975 km2), early-

stage exploration Project consisting of five (5) granted Licences. The Project is located 

in central East Greenland, a remote yet prospective frontier region that has received 

very little in terms of systematic modern exploration. 

The geology of central East Greenland is complex, attributable to the region having 

recorded a diverse and nearly 1,000-million-year history of rifting and basin formation, 

mountain building and magmatism. The geological diversity is reflected in the region’s 

diverse metallogeny, encompassing a variety of known mineral deposit types such as 

(i) stratiform copper, (ii) Mississippi Valley (MVT), (iii) epithermal lead-zinc, (iv) 

porphyry molybdenum, and (v) vein- and breccia-hosted tungsten. In addition, experts 

of the Geological Survey of Denmark and Greenland (GEUS) deem the region 

prospective for orthomagmatic nickel, sedimentary exhalative (SEDEX), and orogenic 

and intrusion-related gold deposits. 

Greenfields’ principal exploration target is stratiform copper. The Company’s Frontier 

Project covers two large search spaces that are prospective for this mineral deposit 

type: (i) The Neoproterozoic Eleonore Bay Basin, which shares certain similarities with 

the African Copperbelt, and (ii) the Permian to Triassic East Greenland Basin, which 

is an interpreted extension of the Zechstein sea and contains black shales that share 

similarities with the European Kupferschiefer. 

The target zones proposed by Greenfields have been carefully selected. They 

comprise known stratiform copper occurrences and widespread surface geochemical 

copper anomalism that are coincident in space with interpreted anoxic (reduced) sub-



Independent Technical Assessment Report  17 May 2018 

Document Reference XPC-GEL-ITAR-01  Page 24 of 26 

basins, fundamental basin-controlling faults, major cross faults, and basin margin 

settings where the sedimentary basin successions are juxtaposed against crystalline 

basement rocks. 

Whilst early-stage, X-plore believes that Greenfields’ Frontier Project contains all 

ingredients required in the formation and has good potential for discovery of potentially 

economic stratiform copper deposits. As a result, X-plore considers the Project worthy 

of further exploration expenditure, to the extent being proposed by the Company. 

 

 

 

 

----------------------------------------------------- 

Signature:  Dr Oliver Kreuzer 

Date:   17 May 2018 
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