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The production of minerals has been an important
industry in Greenland. With a life-span of over 100
years the cryolite deposit at Ivittuut (Fig. 1) assured
Greenland a place in world mining annals. Cryolite
extraction ceased in 1987. A more recent venture, the
Black Angel lead-zinc mine at Maarmorilik, focused
international attention on the potential for base metals
and with a production from 1973 to 1990 contributed
notably to the development of Greenland's economy.
With the Black Angel's closure, Greenland is left for
the first time this century without an operative mine.
Consequently the promotion of Greenland's mineral re­
sources has now become a foremost political objec­
tive.

The multidisciplinary investigations already carried
out have documented a potential for economically via­
ble deposits. Occurrences of almost all major metals
have been discovered as well as a range of industrial
minerals. Seen in relation to neighbouring landmasses,
North America and Europe, where similar geological
terraines occur, it must be concluded that Greenland has
yet to realise its mineral resource potential. Apart from
the Geological Survey of Greenland's (GGU) commit­
ment towards applied geology and resource characterisa­
tion as steps facilitating the search for new economic
resources (see Dawes, this report), specificpromotion
programmes with oral and visual presentations are an
integral part of GGU's work.

The main venues and intentions of the 1992 inter­
national promotion campaign were described in last
year's Report o/Activities (Dawes et al., 1993). This
paper describes the main geological themes that were
focused on in the traveIling demonstration, that in its
second year (1993) concentrated on North America
with visits to Vancouver in January (British Columbia
& Yukon Chamber of Mines, 10th Annual Cordilleran
Geology and Exploration Roundup), Toronto in March
(Prospectors and Developers Association of Canada,
Annual Convention and Exhibition; Fig. 2), Denver in
April (Annual Conference, Society of Exploration Geo­
physicists), finishing the year at Spokane in December
(99th Annual Convention and Trade Show, Northwest
Mining Association).

Rapp. Grønlands geol. Unders. 160.22-27 (1994)

General geology and mineral potential

Designed as a basic introduction to exploration and
mining audiences, emphasis in the demonstrations was
placed on Greenland's complete geological column with
rocks ranging from earliest Precambrian to Cenozoic in
age, and on the main geological provinces and their dis­
tinctive metalliferous potential. Geographical and logistic
aspects of mineral exploration were also included. A sum­
mary of the geological part of the presentation was pub­
lished in last year's Report o/Activities (Schønwandt &
Dawes, 1993).

Specific mineral deposits

Past enterprises, such as the Ivittuut cryolite open-pit,
and the BlackAngel and Blyklippen lead-zinc mines (Fig. 1)
were focused on as examples ofGreenland's mining history
and of the feasibility of mineral exploitation in Green­
land's arctic conditions. These examples and specific
sub-economic deposits with proven ore reserves were
illustrated in map and photograph displays and by rock
specimens. The sub-economic deposits featured included:

• Malmbjerg molybdenum with 150 x 106 t. grading
0.23% MoS

2
.

• Isua iran ore with 1900 x 106 t. grading 32.9% Fe.
• Skaergaard precious metals with 43 x 106 t. grading 2.4

ppm Au.
• Gardar alkaline intrusions with 30 x 106 t. grading

0.25% Nb and 56 x 106 t. grading 365 ppm U.
• Fiskenæsset chromite with 100 x 106 t. grading 14%

Cr20 3•

Greenland geodata

Description ofthe nature, scope and availability of geo­
data from Greenland, formed a major promotion theme.
Exhibits showed the range of GGU publications and other
relevant Greenland literature with special emphasis on
available map coverage (both systematic map sheets and
coverage of regions with special economic interest) as a
basic prerequisite for mineral resource assessment. This
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publication display was supplemenled by information on
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scope of the geodata is presented in this Repart afAc­
tivities (Dawes, this report).

Kimberlites

Triggered by the Lac de Gras diamondiferous kimberlite
discovery in the Canadian Northwest Territories (Schiller,
1992), North America is experiencing diamond fever. This
has caused renewed interest in the Archaean block ofWest
Greenland where kimberlites, lamproites and re1ated rocks
have been known for decades and where a few micro­
diamonds have been recovered (Larsen, 1991). Display
information showed that the Greenland kimberlites, oc­
curring as dykes, sills and local diatremes, constitute a
major province stretching riorth-south for over 1300 km
(600 -72°N), and that the rocks originated in the diamond
stability field (Larsen & Rønsbo, 1993). Attention was also
directed to northem Greenland as a prospective kimber­
lite target (see below).

Greenland - Canada relations

Canada, Greenland's c10sest neighbour, has a well­
established mineral industry. Geologically, Greenland is a
part of North America, and portions of the same geologi­
cal provinces face each other across the Labrador Sea­
Baffin Bay - Nares Strait seaway that now separates the
two landrnasses. In Canada, some of these provinces sup­
port active mining; in Greenland economic mineral explo­
ration is in its infancy.

This message was illustrated by focusing in on northem
Greenland and adjacent parts of the Arctic Islands of Cana­
da, the latter region supporting the world's most northerly
metal mines, Polaris and Nanisivik (Fig. 1). The geological
unity of Greeriland and Canada in this region is obvious
and the two mined deposits are hosted in provinces that
have direct counterparts in Greenland. The c10se geologi­
cal ties between Canada and Greenland at these latitudes
is best illustrated by three provinces: the Precambrian
shield, the mid- to late Proterozoic intracratonic basins
and, overlying them to the north, the Palaeozoic Franklinian
Basin. af these provinces the Franklinian Basin, showing
on-strike continuity across Nares Strait, best illustrates the
geological homogeneity of the region. This basin stretches
as a continuous tract for over 2500 km from the Wandel
Sea across northem Greenland and the Arctic Islands of
Canada to the Beaufort Sea (Fig. 1). Sedimentary basin
analysis is at an advanced stage revealing a comparative
evolution of the Greenlandic and Canadian segments of
the basin. Thus, basin configuration and development,
characterised by the progressive shift south of the axial
region throughout the Lower Palaeozoic, are now well
documented from both sides ofNares Strait (Trettin, 1991).

Geological comparisons of four different ages from the
Baffin Bay - Nares Strait region were highlighted during
the promotion venues.

Archaean - early Proterozoic
Based on lithology and isotopic dating, correlation of

the major blocks of high-grade Archaean and early Prote­
rozoic rocks in the northem Baffin Bay region can be made
withconfidence (Dawes etal., 1988; Frisch & Hunt, 1988;
Jackson & Hegner, 1991; Fig. l). ane comparison with
economic implications is between the Archaean - Aphebian
terraines of northem Baffin Island and North-West Green­
land where supracrustal rocks with iron-rich sequences
are prominent in some areas (Gross, 1966; Jackson, 1966;
Dawes & Frisch, 1981). North-West Greenland is the possi­
ble eastem extension of the 1700 km long Comrnittee Fold
Belt (Jackson, in press). Thus the banded iron formation oc­
currences bordering Melville Bugt, that are poorly known
but traceable for 350 km, are likely correlatives of the iron
ore deposits of the Mary River Group of northem Baffin
Island and adjacent Melville Peninsula. The Canaqian
occurrences of Algoma-type are among the highest grade
iron deposits in the world and show anomalous gold val­
ues (Wilson & Underhill, 1971; Jackson, in press). The
Mary River banded iron occurrences are characterised by
layers of pure hematite and magnetite; banded iron-rich
sequences with layers of pure magnetite are known from
Melville Bugt.

Mid- to late Proterozoic
A number of mid- to late Proterozoic basins occur on

the northern rim of the North Ameriean eraton (Young,
1979). These basins, eharacterised by thiek sandstone
units and vo1canie rocks at lower levels succeeded by ear­
bonate/shale-dominated sequenees, have metallic poten­
tial, notably for sedimentary and vo1canic hosted copper
and for carbonate-hosted lead-zinc. In Canada mineral de­
posits have been discovered in several of these basins and
mining is taking place. The most significant (and c10sest
to Greenland) is the Nanisivik lead-zine-silver deposit in
the Borden Basin of northem Baffin Island and Bylot Is­
land that has been mined since 1976 (Olson, 1984; Jack­
son & Iannelli, 1989). The eoeval, rift-related Thule Basin
of North-West Greenland and south-east Ellesmere Island
shows many similarities in structural setting and strati­
graphy to the Borden Basin and it has a comparable
carbonate sequence to the ore-bearing Uluksan Group.
Farther west, the Amundsen Basin on Victoria Island
shows a range of eopper mineralisations, both sediment­
and vo1canic-hosted occurrences. For example, the Shaler
Group shows eopper sulphides disserninated in quartz
arenites (Rainbird et al., 1992) while the Neohelikian ba­
salts of the Natkusiak Formation show a variety of native
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of zinc-bearing massive sulphides at several stratigraphic
leveis. This programme has proved the widespread distri­
bution of base metal mineralisation in a geological setting

that not only corresponds to Canadian counterparts but

one that hosts the world's largest zinc deposits.

Cretaceous
Kimberlite pipes of Cretaceous age pierce the Silurian

carbonate platform strata on Somerset Island and a few
microdiamonds have been recovered for example in the
Batty kimberlites (Mitchell 1976; Gibbins 1991). The

region is being intense1y exp10red and kimberlite bodies
have also been discovered on Bathurst Island and Brodeur
Peninsula (Fig. 1). The corresponding platform strata in
Greenland (that at least in part overlie Archaean crnst) thus

designate a prospective kimberlite exp1oration target.

Greenland: underexplored/good geodatabase

Sound regional geoscientific knowledge is a prerequisite
for a meaningful eva1uation of mineral resource potential.
This must be said to exist for Greenland; basic geological
information is available for all regions in the form of maps,
reports and rock samples. Compared, however, to many
other countries Greenland is unexp10red from a mineral
resource point of view.

The combination of being underexplored but having a
good database is an important message. In promotion terms

Greenland has been courted as the northern hemisphere's
last exploration frontier (Schønwandt & Dawes, 1992).
That this is meaningful is substantiated by the above­
mentioned discovery in 1993 of the major, surface-out­
cropping, massive lead-zinc sulphide mineralisation in the
Franklinian Basin in Peary Land. This is from a region that

has recently been the subject of systematic mapping, basin
and lithostratigraphic analysis, and regional geochemistry
studies (Higgins et al., 1991; Steenfelt, 1991; Henriksen,
1992). This promising find prompted the comment from
industry that it is the underexplored/good geodata combi­

nation that still makes discoveries of the Peary Land type

possibie and stamps Greenland as "an exploration oppor­
tunity unique in the developed world" (R. Gannicott, in
MINEX, 1993).
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