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In the Nuuk district of the West Greenland Archaean craton, juvenile crust formation is
represented by the internal evolution of different-aged blocks dominated by TTG suites
with juvenile geochemical signatures.  Later, collisional tectonics is manifested by
stacking of different TTG blocks (now folded together). The southern part of the Nuuk
district contains a multiply-folded late Archaean tectonic stack (Fig. 1). This consists of
the >3600 Ma Færingehavn terrane (structurally lowest), a panel (mostly now <1 km
thick) of 2830-2840 Ma metasediments, volcanics and gabbro-anorthosites, the Tre
Brødre terrane dominated by the 2825 Ma Ikkattoq gneisses (<5 km thick) and finally to
the south the Tasiusarsuaq terrane containing 2820-2920 Ma gneisses (structurally
highest).  This stack is truncated to the NW by the Ivinnguit fault that last moved at ca.
2550 Ma but may have been initiated earlier. Meta-mylonites dividing the terranes of the
tectonic stack show different degrees of folding – pointing to a complex structural
evolution. Only the structurally highest Tasiusarsuaq terrane shows regional ca. 2790 Ma
granulite facies metamorphism (now considerably retrogressed), that is isobaric at ca. 8
Kbar and predates terrane assembly. The underlying terranes show a late Archaean
polybaric amphibolite facies history from ca. 2750 to 2550 Ma – documented by
SHRIMP U/Pb zircon dating of metamorphic zircon growth and syntectonic granite
emplacement.  Most widespread are moderate pressure assemblages (4-6 Kb – sill ± cord
dominant in metasediments), some of which developed within shear zones as late as 2550
Ma. Within the deeper part of the stack (the 2830-2840 Ma panel and the Færingehavn
terrane ) symplectites of hbl + plag after early garnet are widespread evidence of previous
higher pressure assemblages.  However, within metasediments rarely-preserved more
diagnostic assemblages of early high pressure metamorphism  are rutile + kyanite
produced from plagioclase breakdown armoured within early garnets (Fig. 2) and kyanite
± rutile lithons within sillimanite-rich mylonites (Fig. 3). Within mafic rocks, there are
rare occurrences of unretrogressed gnt + cpx + plag + hbl assemblages plus trondhjemitic
melt patches in equilibrium with only gnt + cpx (Fig. 4).  Preliminary thermobarometry
gives pressures of over 10 kbar (at 700°C) on some of these occurrences. Available
SHRIMP U/Pb dating of metasediments with relict kyanite + rutile and mafic rock
trondhjemitic melt patches in equilibrium with gnt + cpx suggests the (transient) high
pressure metamorphism occurred at 2720 Ma. This is within error of dates on granite
sheets, some of which were intruded along extensional mylonites (Fig. 5). The
geochemistry of 2720 Ma granites shows that some were produced by very deep crustal
melting (of early Archaean gneisses) with garnet the most significant residual phase,
whereas other granites of indistinguishable to marginally younger ages formed at much
lower pressures with bio + hbl + plag as residual phases. This indicates rapid
collapse/exhumation following crustal stacking in a collisional orogeny at ca. 2720 Ma
and provides a very modern perspective to the evolution of this Neoarchaean collisional
orogen.



Fig. 1. 1000 m exposure of a folded Neoarchaean thrust stack. Above the red line in the
core of a late synform is the Tre Brødre terrane – a slab of monotonous 2825 Ma
granodioritic gneisses, with little or no sign of high pressure metamorphism. Along the
red line is a major folded Archaean mylonite, with discontinuous units of ultramafic and
2840-2830 Ma supracrustal rocks with largely destroyed evidence for transitory HP
metamorphism.  Below the red line is the >3600 Færingehavn terrane, whose least
hydrous rocks can preserve evidence of late Archaean HP metamorphism.

Fig. 2.  Photomicrograph of kyanite (k) + rutile (ru) as an armoured relict within a
garnet (gnt) from a metasediment of the 2840-2830 Ma supracrustal panel.  The kyanite
(partly modified to white mica) was developed at the expense of plagioclase.  Exterior to
the garnets the rock carries sillimanite and sphene. Metamorphic zircons from this rock
are 2720 Ma.



Fig. 3.  A rare ca. 30 cm across kyanite ± rutile lithon ("kyathon") embedded within
sillimanite-rich mylonitic gneisses from the 2840-2830 Ma supracrustal panel.

Fig. 4.  A trondhjemitic partial melt patch (white-buff) within mafic rocks of the 2840-
2830 Ma supracrustal panel. This patch is in equilibrium with gnt + cpx only.  At most
localities these partial melt patches and gnt + cpx assemblages have been destroyed by
ductile deformation under lower pressures.  All the zircons in the partial melt patch are
2720 Ma.



Fig. 5. A dismembered 2720 Ma granite sheet within an extensional mylonite of the same
age.


