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Pegmatites and their
potential for mineral
exploitation in Greenland



Pegmatites are important suppliers of
many commodities world wide. In
Greenland pegmatites are well-
known, but their economic potential
has only been explored at a few local-
ities. This review provides an over-
view of the genesis and general eco-
nomic potential of pegmatite occur-
rences in Greenland. Field observa-
tions, archive information as well as
maps of stream sediment samples that
are enriched in elements characteristic
of pegmatites are the base for the
presentation. The prospective areas
for pegmatite-hosted mineral occur-
rences in Greenland are outlined, and
examples of prominent pegmatite
minerals are demonstrated.

Introduction

Pegmatites are suppliers of rare metals like
beryllium, lithium and tantalum. Pegmatites
also represent an important source of gem-
stones such as emerald and tourmaline, and
some pegmatites are even mined for their
large, clean crystals of quartz and feldspar.
Pegmatites are abundant in Greenland, but
few have been described or studied in detail
and hence their economic potential is large-
ly unknown at present. 

In a broader sense, the term pegmatite is
used for any coarse-grained vein of granitic
composition, with or without a connection
to an intrusive complex. Medium- to coarse-
grained granitic to pegmatitic veins may be
derived from partial melting of their host
rocks during progressive high-grade meta-
morphism. Such veins are also termed
migmatitic veins. 

Mineralogically, pegmatites are termed sim-
ple when they essentially consist of quartz,
feldspar and biotite, and complex when
they carry a range of accessory minerals like
tourmaline, fluorite, lepidolite, spodumene
or beryl. Also molybdenite, scheelite, urani-
nite and rare earth element-bearing miner-
als may occur in complex pegmatites. 

Pegmatites in exploration and
exploitation

Exploration is generally straightforward,
because large, potentially economic peg-
matites are often easily recognised in the
field, and they are often shown on geologi-
cal maps. Furthermore, pegmatites may
sometimes be located directly from aerial
photographs due to their distinct appear-
ance. In the geological mapping of the
Precambrian basement of Greenland,
coarse-grained veins are commonly termed
pegmatites when their dimensions exceed
0.5 m in width and 2 m in length, regard-
less of their origin.

Of economic importance are especially
mine rals containing lithium, beryllium, scan-
dium, uranium and REE, which are com-
modities with a variety of high-technology
uses. Quartz, feldspars and mica are used as
industrial minerals. Several pegmatite min -
eral species may also be used as gemstones. 

Greenland itself only comprises one exam-
ple of pegmatite exploitation which is how-
ever outstanding, namely the cryolite
deposit adjacent to an alkaline granite of
Mesoproterozoic Gardar age at Ivittuut in
South Greenland. This deposit supported an

extremely profitable mining operation for
around 130 years. Apart from this hallmark
of pegmatite use in Greenland only limited
pegmatite exploration has been carried out.

Geochemical criteria for identify-
ing economic pegmatite occur-
rences 

The regional distribution of certain ele-
ments may indicate where pegmatites are
located. Large parts of Greenland outside
the Inland Ice have been covered by
stream sediment surveys. Most samples
have been analysed by neutron activation,
and several of the elements that are easy
to determine by this method are usually
concentrated in pegmatites; the elements
of interest in this context are Cs, Mo, La,
Yb, Hf, Ta, Th and U. 

The distribution of Cs reflects the distribu-
tion of granitic and syenitic rocks, and the
highest values suggest areas favourable
for finding pegmatites. These high values
form clusters in meta-sedimentary rocks in
several geological environments in
Greenland. 
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Pink pegmatite related to the Qôrqut granite complex. Godthåbsfjord, Nuuk region
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