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PGE deposits in Greenland

The Platinum Group Element (PGE) resources in
Greenland encompass mineralisation in Precam-
brian to Palaeogene environments. The PGE accu-
mulations in Greenland attracted interest already
in the 1960s and have been part of Greenland
exploration since the 1970s.

Geological environment for PGEs

Traces and showings of PGE mineralisation are numer-
ous in the Precambrian terrains of Greenland. Another
focus of PGE exploration is the Palaeogene settings.

Archaean and Palaeoproterozoic settings

Fiskenaesset anorthosite complex

The Archaean Fiskenaesset anorthosite complex, with a
strike length of > 200 km, is hosted in high grade ton-
alitic gneiss. The chromitite layered complex has been
repeatedly deformed and metamorphosed under amphi-
bolite — and locally granulite facies conditions.

Exploration

PGE exploration has been limited — it started in the
1970s with the exploration for Merensky type platinum
deposits. In 1991 GEUS investigated the critical bronzi-
tite layer and a few other parts of the anorthosite com-
plex. The bronzitite gave 74 ppb Pt and 115 ppb Pd. In
other parts of the anorthosite complex, several-hundred-
metre-thick lenses of ultrabasites with small amounts of
sulphide have been found.

Si llisissanguit Nunaat - Maniitsoq Norite Belt:

The Norite Belt (15 x 75 km) is located east of Maniitsoq
and hosts a suite of irregular bodies of basic rocks in-
truding into the regional gneiss complex of the Akia ter-
rane. The age of the Norite Belt is uncertain, but is prob-
ably around 3.0 Ga. The bodies vary in size from 2 x 4
km down to 10 x 20 m. They are predominantly com-
posed of gabbronorite and leucogabbro, collectively
referred to as norite. Primary textures, such as igneous
layering, are locally preserved.

Mineral accumulations

Elevated PGE numbers are found in norites and amphi-
bolites related to zones enriched in sulphides. Rust zones
and gossans identify zones enriched in sulphides. The
sulphides occur as disseminations, veinlets, interstitial fill-
ings and as more massive lenses. The mineral assem-
blage is rather uniform, with pyrrhotite as the predomi-
nant mineral accompanied by chalcopyrite and pent-
landite. The average sulphide content in the mineralised
rocks is around 2 vol.% and locally up to 25 vol.%.

Sl

Mineralised sequences in the Skaergaard intrusion, SE Greenland.

The Ni-Cu sulphide occurrences show a rather uniform

© Pd /Pt, but the absolute concentration is dependent on

the sulphide content. The high concentration, up to 2.7
ppm, is believed to be the result of remobilisation.

. Fiskefjord—-Amikoq: Ultramafic intrusions

Several layered mafic to ultramafic intrusions are embed-
- ded in a supracrustal belt within the Archaean gneiss
terrain. Igneous layering is common, despite strong

- deformation.

Exploration and ore composition
The Fiskefjord licences have been explored since 2005.

Analysis of whole-rock samples has returned values up
to 4.5 ppm PGE (combined) and samples show high

- PYPd ratios. Whole-rock samples are Pt-dominated with
- PyPd ratios around 2.7.

. Tasiilaq: Ammassalik Igneous complex

- The syntectonic norite complex is located within the
northern half of the Ammassalik Mobile Belt. The belt
. consists of alternating rework-ed Archaean rocks, with
tectonically interleaved sheets of quartzo-feldspathic
orthogneisses and early Proter ozoic supracrustal rocks
- including komatiitic ultramafics.

Exploration

The Ammassalik Igneous complex in the Tasiilaq area is
enveloped by supracrustal gneisses and has been the
object of exploration since 1995.

Systematic surface sampling of the lens showed an aver-
age of 0.98% nickel, 0.33% copper, 553 ppm cobalt
- and 510 ppb combined Au-PGE.
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Amitsog-Nanortalik peridotite intrusions

Four PGE-bearing ultramafic hornblende peridotite
intrusions have been recorded on the Nanortalik
peninsula and the island of Amitsoq in South
Greenland. The ultramafic plugs in the Nanortalik
region may be related to an appinite suite observed
throughout the Ketilidian orogen across the south-
ern tip of Greenland. Two small plugs of layered
ultramafics occur on the south shore of Segndre
Sermilik.

A hornblende peridotite body is exposed five km
south of the Ippatit valley. It hosts the "Waldorf’ PGE
showing. Grab samples showed up to 280 ppb plat-
inum and 330 ppb palladium, and drill-core samples
yielded up to 100 ppb Pt and only 40 ppb Pd.

A hornblendite-peridotite intrusion occurs on cen-
tral Amitsog, from where traces of gold, platinum
and palladium have been rep orted.

Palaeogene settings (West and East
coast)

Disko Island

The area hosts flood basalt related Palaeogene Ni-
sulphide occurrences with PGE (Noril'sk type).The
known occurrences in the Disko Bugt region are
mainly hosted in contaminated lavas, and in dykes
at the base of the volcanic succession.

Palaeogene picrite and basalt lavas overlie thick
Upper Cretaceous and Palaeogene sediments. Most
of the voluminous onshore volcanics were deposit-
ed in a short period of time 61-59 Ma ago. The
Palaeogene dyke intrusions, such as the Hammer
Dal complex on northwest Disko, contain nickel-
bearing pyrrhotite and native iron formed by pro-
cesses akin to Noril’sk type Ni-Cu-PGE deposits. The
Hammer Dal complex is the richest metallic iron
deposit on Disko, implying the existence of a large
intrusion at depth.

The amount of deposited iron typically reflects local
conditions of deposition rather than the general
potential of the intrusive system. Apart from native
(metallic) iron (and alloys), pyrrhotite and pentland-
ite are common. Sulphide-enriched basalt (together
with accumulated, metallic iron) shows > 1% Ni
and elevated PGE contents, up to 0.5 ppm.

East Greenland Palaeogene layered gabbro
intrusions

More than sixty intrusions are recorded in the pro-
vince hosts the world-class Skaergaard PGE and Au
deposit.

Exploration and resources
Drilling in the Skaergaard intrusion has delineated a
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1500 million tonnes, multi-element (platinum group

: elements, gold, silver, copper, titanium and vanadi-
um) occurrence. The intrusion is currently modelled
as a box-like magma chamber c. 11 by 7.5 km in

© surface area.

. The mineralisation has a low suphide content (<0.5

vol.% bornite and chalcosite). The precious metal
grains occur in sulphide droplets in liquidus miner-

© als or groundmass or as free precious metal drop-

lets in the groundmass of the Ti-, V- and Fe-rich

host rock.

A 44 m profile across the deposit indicates average
contents of 6.6% TiO,, 1300 g/t V,05 and 19%

Fe,03 in the host rock of the precious metal accu-
mulation. The lowest Pd-level (Pd5) is the main
source of PGE and estimated to contain 104 million
tonnes with of 0.11 g/t Au, 1.91 g/t Pd and 0.16
g/t Pt.

Concluding remarks

The magmatic provinces in Greenland’s geology
cover all periods of crustal evolution. Today PGE
exploration can benefit from dedicated exploration
efforts for precious elements and an increased

: search for nickel, which has been carried out in

recent years within a variety of magmatic provinces.

Greenland has promising PGE deposits of world-
class scale, as well as smaller scale occurrences,
some with a proven PGE potential, and others not

. yet fully explored.
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