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Geological mapping and mineral exploration in the Motzfeldt
Centre of the Igaliko nepheline syenite complex, South Greenland

Tapani Tukiainen

The mineral occurrences of the Motzfeldt Centre, discovered by the South Greenland re
gional uranium exploration programme (Armour-Brown et al., 1984, Tukiainen et al., 1984),
are now being explored for their Nb and Ta potential under a project financed by the EEC's
Resources and Raw Materials Programme and The Geological Survey of Greenland. Ac
companying the mineral exploration several other investigations are being carried out, and
there is a dose co-operation between the various groups working in the area.

The 1984 field activities comprised geological mapping, geochemical and geophysical in
vestigations, and mineral exploration. The field activities were supported by GGU's facili
ties at Narssarssuaq where Jørgen Lau acted as base camp manager. A Jet Ranger heli
copter, chartered on an ad hoc basis from the Ice Reconnaissance Centre at Narssarssuaq,
was used for camp moves, geological reconnaissance and servicing of the field teams. De-
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spite the bad weather conditions which prevailed for most of the season the main objectives
of the field work were achieved.

Geological mapping

A group led by e.B. Emeleus (University of Durham) concentrated on two topics: (1) ge
ological mapping of the Motzfeldt Centre and, (2) mapping and sampling of the Gardar
dykes in the region (Pearce & Emeleus, this report).

The geological mapping of the Motzfeldt Centre initiated in 1982 (Thkiainen et al., 1984)
was completed. The main objectives of the seasons mapping were to study the structure and
distribution of the syenite units in the western and southern parts of the centre and to corre
late these with the syenite units established during the mapping in 1982. On the whole, the
field work confirmed the dassification and relations of the syenite units which were estab
lished in 1982 and extended these to the south and south-west part of the centre (Bradshaw,
this report). The geological map in fig. 19 is the preliminary compilation of the mapping re
sults of the 1982 and 1984 field seasons.

The seasons work gave a more detailed picture of the nature and distribution of the Gar
dar supracrustal rocks in the Motzfeldt area (Larsen & Tukiainen, this report).

A lithogeochemical sampling programme was carried out by L. Melchior Larsen. About
270 representative samples of the various syenite units of the Motzfeldt Centre were col
lected for future chemical investigations. She worked in dose co-operation with the Durham
group and complemented the mapping programme.

Geophysics

A group led by L. Thorning made a combined magnetic and VLF survey in north-east
Motzfeldt Centre (Thorning & Boserup, this report). This reconnaissance survey was inten
ded to verify and locate the continuation of the sulphide-bearing fault zones, discovered in
1980 (Armour-Brown et al., 1981), into the pooriy exposed basement rocks. The survey con
firmed the presence of conductors in some of the fault zones which cut the basement rocks in
north-east Motzfeldt Centre. The preliminary interpretation of the survey data indicates that
the conductors extend to at least 50-60 m in depth. The field evidence indicates that the con
ductors are due to the sulphide mineralisation.

Mineral expioration programme

A group led by T. Tukiainen carried out detailed mapping and sampling in selected 10
calities in the north and east part of the centre. This was done in collaboration with a team
led by G. Morteani (Technical University of Munich).

The objectives of the field work were to measure profiles across the various lithologies of
the mineralised syenite and to obtain a representative collection of samples for the labora
tory investigations in order to darify the distribution of Nb, Ta and related elements, as well
as to outline zones of economically significant Nb-Ta enrichment.

The field work confirmed the overall distribution and characteristics of the metasomatic
alteration and associated mineralisation as found by Tukiainen et al. (1984) and gave a more
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detailed picture of the relations of the rock types and the mineralisationialteration pro
cesses.

Peralkaline microsyenite

The sequence of peralkaline microsyenite sheets in north-east Motzfeldt Centre provides
a complete section through this rock unit. Disregarding screens of older syenite, this micro
syenite sequence, which has a maximum thickness of about 700 m, consists of two main rock
types, microsyenite and pegmatite. The pegmatite, which is often rich in eudialyte, occurs
both as concordant layers and as irregular networks in the microsyenite, locally even brec
ciating it. Pegmatite is most abundant at the higher levels of the sheet sequence. Miner
alisation and alteration have affected the uppermost part of the sequence where the intensity
of the mineralisation and alteration increases upwards. The thickness of the mineralised sec
tion increases from some tens of metres in the north to at Ieast 200 m in the south. The
screens of older syenite in the altered microsyenite are as a rule fresh or only weakly affected
by the alteration which indicates that the emplacement of the microsyenite and the al
terationimineralisation were contemporaneous.

In south-east Motzfeldt Centre only the topmost part of the microsyenite sequence could
be studied. In contrast to the microsyenite of north-east Motzfeldt Centre the microsyenite
here contains only insignificant amounts of pegmatite. The sheets are thoroughly affected by
the alteration and mineralisation, and fresh, unmineralised varieties of the microsyenite
suite were not found. The sheets attain considerable dimensions, both laterally and ver
tically. The thickest sheet has a thickness of more than 200 m.

Altered syenite of the Motzfeldt Sø Formation

The largest pyrochlore mineralisation found so far in the Motzfeldt area was located on
the northern side of Serrnia qiterdleq, south of the Flinks Dal fault. The locality was investi
gated in a c. 2 km long profile along the foot of a cliff about 1200 m high cliff. The profile is
situated below a major radiometric anomaly. The easternmost c. 500 m wide zone of the al
tered syenite bordering the basement granite is enriched with disserninated pyrochlore. A
rock sample taken from this zone in 1980 contains 0.7 per cent Nb. The mineralisation is also
found further east, although it is more diffuse, it is in a c. 600 m wide contact zone between
the altered syenite and the basernent granite. The contact zone consists of fenitised base
ment granite xenoliths in a matrix of hybrid syenite and pegmatite.

Sulphide mineralisation

Some of the vertical or steep faults dissecting the syenite units of the centre are enriched in
sulphides, mainly pyrite with minor sphalerite, galena, chalcopyrite and molybdenite. The
mineralisation in the NE-SW trending vertical faults immediate1y south of the Geologfjeld
syenite in north east Motzfeldt Centre was discovered in 1980 (Armour-Brown et al., 1981).
One of the sulphide bearing-zones here is at Ieast 5 m wide but the dimensions of the zones
could not be measured because they are obscured by intense weathering and abundant
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scree. The geophysical survey (Thorning & Boserup, this report) indicates that these sul
phide-enriched fault zones extend into the basement rocks. Scattered pyrite-rich blocks were
found in the area of the basement rocks. Furthermore, the basement granite adjacent to the
mineralised faults is altered and contains sporadic pyrite and galena.

The northernmost E-W trending steep fault in south-east Motzfeldt Centre, on a steep
cliff face south of Sermia qiterdleq, contains a sulphide mineralisation which is readily seen
from a distance due to its conspicuous ochreous weathering. This sulphide mineralisation
could not be visited. During a helicopter reconnaissance in 1982 molybdenite-bearing blocks
were found below this fault.

Pyrite is the most common sulphide found so far in the mineralised fault zones. The identi
fication of other sulphides on the outcrops of the intensively weathered, metasomatically al
tered syenites is difficult, and consequently their abundance and economic significance are
still to be investigated.
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Geological investigations of the Igaliko dyke swarm, South
Greenland

N. J. G. Pearce and C. Henry Emeleus

Field work in 1984 in the Motzfeldt area included an investigation of the Gardar dyke
swarm in this area. The dyke swarm was examined at the folIowing places in or near the Iga
liko Complex: north of Motzfeldt Sø, north af Gieseckes Dal, Igaliko, Flinks Dal, Mellem
landet, in 0stfjordsdal (north-west side), and west of Narssarssuaq river.

Except at 0stfjordsdal, the dykes resemble assemblages found elsewhere in the Tugtutoq
Ilimaussaq-Igaliko swarm. Porphyritic and non-porphyritic trachytes and phonolites (the
latter less common), basalts and dolerites, lamprophyres, big feldspar dolerites and carbo-


