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Abstract

The Taserssuaq tonalite, which is slightly younger than or coeval with the common grey
gneisses north of Godthåbsfjord, has yielded a zircon U-Pb age of 2982 ± 7 Ma, and an
apparent Rb-Sr whole-rock age of 2882 ± 36 Ma (MSWD = 1.57, initial 87Sr/'·Sr =
0.7017). The minerals were isotopicaIly equilibrated at 2500 Ma, and finally biotite was
reset at 1700 Ma. The Qugssuk granite, an adjacent granitic mobilisate, has yielded a
Rb-Sr age of 2969 ± 32 Ma (MSWD = 1.09, initial 87Srf'6Sr = 0.7020). The intrusion of
the Taserssuaq tonalite is probably dated by its zircon age, which broadly correlates it
with the Nilk gneisses. Field relations and microtextures strongly suggest that the Qug
ssuk granite is younger than the Taserssuaq tonalite and post-dates granulite facies meta
morphism in the area, and its formation may be related to the extensive retrogression of
the Taserssuaq tonalite. Isotopic data may support this interpretation in spite of the ap
parent inconsistencies in the age values.

Introduction

This paper deals with late stages in the Archaean evolution of continental crust north of
Qugssuk and around Taserssuaq, north of Godthåbsfjord, and an attempt to date these
events by U-Pb zircon and Rb-Sr whole-rock age determinations. The area is situated at
about 65°N, 51°W, and spans the boundary between the 1:100 000 scale Fiskefjord and Isuk
asia map sheets. Geological mapping for the Isukasia sheet was completed in 1982, while
field work for the former sheet is still in progress.

In the Godthåbsfjord area, just to the south, it has been possibie to document Archaean
crustal evolution from the deposition of the earliest Archaean supracrustal rocks (c. 3800 Ma
old) at Isukasia through the Amitsoq gneisses, Malene supracrustals and Nilk gneisses to re
working of the older gneisses into the Q6rqut granite complex at the dose of the Archaean.
Here well preserved primary field relations have been described, even between such dosely
related rocks as successive batches of similar Nilk tonalites (e.g. Bridgwater et al., 1976, fig.
55). This favourable state of preservation is due to the absence af late Archaean granulite
facies metamorphism.

By contrast, both north and south of the Godthåbsfjord region there is evidence of wide
spread late Archaean granulite facies metamorphism and subsequent partial retrogression,
which has obscured and in some cases obliterated structures on outcrop scale and mayaiso
have upset the isotope systems in the affected rocks: while a detailed radiometric age chro
nology exists for the Godthåbsfjord region itself, late Archaean Rb-Sr isochron ages from
the Fiskenæsset region further south often cannot be interpreted as dating specific geological
events (Kalsbeek & Pidgeon, 1980). On the north-western side of Godthåbsfjord only Pb-Pb
age determinations from the outer coast of Nordlandet have been published (Black et al.,
1973; Taylor et al., 1980), and these ages have been interpretated as dating granulite facies
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metamorphism closely folIowing original crust formation. Field observations on the rocks
discussed in the present paper have been published by Garde et al. (1983) and Garde (1984).

Grey gneisses

The area north of Qugssuk (fig. 1) consists mainly of grey gneisses which have intruded su
pracrustal rocks (predominantly amphibolite or pyribolite). Both gneisses and supracrustal
rocks were subsequently folded into kilometre-scale isoclinal folds which now have upright
axial surfaces and south plunging fold axes. The supracrustal rocks form steeply dipping to
vertical bands and trains of inclusions in the gneisses. The grey gneisses are sodium-rich to
nalitic to trondhjemitic biotite-amphibole-bearing rocks, generally medium grained and ne
bulitic or homogeneous. They sometimes have a patchy or streaky texture of ferromagnesian
minerals clustered into centimetre-sized patches or drawn out into indistinct bands. Locally
the grey gneisses gradually change into areas of darker, brown-grey, granoblastic orthopy
roxene-bearing granulite facies rocks in a pattern discordant to large-scale structures and 10
cal trends of foliation.

In thin sections of rocks from transitional areas corroded orthopyroxene cores are par
tiaIly replaced by biotite and amphibole, and in the common grey gneisses retrograde dis
equilibrium is shown by small clusters of radiating biotite crystals overgrowing ilmenite, poi
kiloblastic intergrowths between actinolitic amphibole and quartz, and locally new growth of
sphene and/or epidote. Both field relations and petrographic observations thus indicate that
these facies transitions are retrograde and that retrogression from granulite facies (but not
necessarily the granulite facies event itself) took place under more or less static conditions
after the main phase of deformation, and that a new equilibrium was never attained. The
retrogression did not affect the mafic supracrustal rocks as severely as the gneisses. Equilib
rium textures between hornblende, biotite, orthopyroxene ± clinopyroxene and plagioclase
are common in the mafic supracrustals in areas predominantly underlain by grey retro
gressed tonalitic gneisses, as well as in areas dominated by remobilised granitic rocks (see
below). It is emphasized that the widespread granulite facies parageneses in the supracrus
tals support the contention that the grey gneisses folded together with the supracrustals are
former granulite facies rocks.

Taserssuaq tonalite

The Taserssuaq tonalite extends northwards past the lake Taserssuaq from the area be
tween Qugssuk and Ilulialik in Godthåbsfjord and has an outcrop area of more than 1500
km2

• It was briefly described by Garde et al. (1983). They concluded that its field relations to
the grey gneisses on its western and northern sides are ambiguous and that the Taserssuaq
pluton north of 65°N is generally more mafic and basic than formerly believed (Allaart et al.,
1977). South of 65°N it also comprises rocks of granodioritic composition, but the two vari
eties can hardly be distinguished in the field, and no clear mutual contacts have been ob
served. In the area west of Taserssuaq it has not been possibie to establish field criteria to de
lineate the western boundary to the grey gneisses, although a few kilometres west of lake Ta
serssuaq the tonalite does contain recognisable mega-inclusions of (more) foliated grey
gneisses. Representative thin sections from within the central and western parts of the Ta
serssuaq tonalite all contain large proportions of hydrous mafic minerals with disequilibrium
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textures forrned during wet, retrogressive, intermediate to low amphibolite facies metamor
phic conditions. These microtextures much resemble those from the retrogressed grey
gneisses, except that there is a higher proportion of mafic phases in most parts of the Taser
ssuaq tonalite. The retrogression seems to have proceeded further in the Taserssuaq tonalite
with much growth of new epidote and sphene. Green chlorite often partially replaces biotite
and amphibole. Granulite facies assemblages have only been reported from a small area east
of Taserssuaq (Allaart, 1982). The former extent of the granulite facies is unknown, but it
may have been widespread.

Igananguit pink gneiss and Qugssuk granite

Two mappable units of leucocratic granitic rocks occur west of Taserssuaq and north of
Qugssuk and are named the Igånånguit pink gneiss and Qugssuk granite, respectively. Both
of them post-date the generally north-south trending isoclinally folded structures of grey
gneiss and supracrustal rocks, but doming during their intrusion has modified local struc
tures in the country rocks. The Igånånguit pink gneiss, named atter a peninsula in north
eastern Taserssuaq, is a pinkish grey fairly fine-grained granitic gneiss, with fine-grained bio
tite flakes evenly scattered or sometimes forming thin dark seams. It is bounded to the south
and west by a prominent amphibolite marker, which forms a 6 km wide antiform with a mod
erately south-plunging axis. Amphibolite and associated grey gneiss markers and trains of
amphibolite inclusions in the pink gneiss inside the large antiform structure form smaller
north-facing closures with shallow northerly plunges, which are found a few kilometres to
the north of the south-facing antiform. Together the amphibolite markers outline a com
posite domal structure consisting of one large south-plunging and several smaller adjacent
north-plunging antiforms (fig. 1). The Igånånguit pink gneiss is distinctly foliated within
about 100 m of amphibolite bands, but is almost undeforrned farther away. There is no
small-scale structural evidence that the large composite dorne was forrned by superimposed
folding. It was probably produced by diapiric uprise of several small contemporaneous gra
nodioritic to granitic plutons into the isoclinally folded amphibolite-gneiss country rocks.

Thin sections of the Igånånguit pink gneiss show that it ranges from granodioritic, rela
tively biotite-rich compositions (An2().27 in plagioclase) to predominantly leucocratic, K-feld
spar rich rocks (An17_2o, optical determinations). The rocks mostly have granitic equilibrium
textures between biotite, quartz, plagioclase and microcline. There is only minor muscovite/
sericite replacement in plagioclase feldspars and secondary growth of epidote.

The Qugssuk granite has invaded the area north of Qugssuk. It forms continuous expo
sures along the head of Qugssuk (S. Bak Jensen, personal communication, 1982), where
mapping is not completed, and forms a small north-south elongated dome-like structure c.
10 km from the coast. Subconcordant, subvertical sheets extend several km further north
wards. The Qugssuk granite very commonly forms agmatites with the country rock so that
exact boundaries cannot be defined. The granite is a biotite-bearing, leucocratic, white to
paie pinkish rock, rich in K-feldspar, and it very often grades into coarse-grained pegmatitic
varieties. It generally has fresh granitic equilibrium textures and normally contains two feld
spars (microcline and oligoclase AniS_IS)' but occasionally microperthitic alkali feldspar and
plagioclase. It forms intrusive subconcordant sheets in the streaky grey tonalitic gneisses to
its west, whereas its relations to tonalitic and granodioritic rocks that belong to the Taser-
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ssuaq tonalite towards the east suggest that it is derived from the latter by partial melting
(Garde, 1984). The Qugssuk granite is locallyfoliated, e.g. along the eastern flank ofthe do
mal structure described above and at some coastal exposures at the head of Qugssuk.

Whereas the Igananguit pink gneiss is generally separated from the grey gneiss by a screen
of amphibolite, there are outcrops where Qugssuk granite is in contact with grey, probably
retrogressed gneiss. The conc!usion that the Qugssuk granite was emplaced during or atter
the retrogression and after the granulite facies episode is supported by a visual comparison
with granulite facies granitic sheets of similar composition some 20 km further west (no
chemical data are yet available from the latter). These latter sheets are also discordant with
respect to gneisses of intermediate (tonalitic and dioritic) composition, some of which still
have granulite facies parageneses. In contrast to the Qugssuk granite, the granulite facies
granite sheets form featureless outcrops of paie or purplish coloured, rather fine-grained,
granoblastic mesoperthite-bearing lithologies.

A puzzling locality was found in 1984 by one of us (A. P. N.) and V. R. McGregor at the
head of Qugssuk a few kilometres south of the mapped area. Orthopyroxene and garnet oc
cur in a granitic rock which forms agmatites with amphibolite, in what appear to be relict
patches of granulite facies. If this granite could be shown to be part of the Qugssuk granite,
it would seem that the granulite facies metamorphism here outlasted the intrusion of Qug
ssuk granite. This is not the case elsewhere. Alternatively the orthopyroxene and garnet
bearing patches might represent restite material, derived from granulite facies rocks and re
tained in the magma when the anatectic Qugssuk granite melt was formed.

To summarise, field relations in the area where mapping has so far been completed indi
cate that the emplacement of the Qugssuk granite took place after granulite facies metamor
phism, and also atter the major episode of isoc1inal folding. Both the Igananguit pink gneiss
and the Qugssuk granite appear to predate the straight belt deformation that affected the
Godthåbsfjord region between 2700 and 2600 Ma ago (McGregor et al., 1983). Petrographic
evidence indicates that neither the Igananguit pink gneiss nor the Qugssuk granite suffered
much from the retrogression that affected both the grey gneiss and the Taserssuaq tonalite.
It is possibie that the influx of the aqueous fluid necessary to bring about the retrogression
also caused the partial melting that led to the formation of the Igananguit pink gneiss and
Qugssuk granite.

Geochemistry

A plot of available analysed samples in a N~o-KzO-CaO triangle (fig. 2) shows that the
Igananguit pink gneiss forms a trend from the grey gneiss towards the K corner, and that the
Qugssuk granite plots further towards this corner, with K20/Na20 ratios greater than one.
Two analyses of Taserssuaq tonalite published by Hall (1984) are comparable to the more
Ca-rich samples of the grey gneisses.

Trace elements have been plotted against MgO (fig. 3) in order to relate their concen
trations to an index of crystal-liquid fractionation processes. MgO is preferred to SiOz and
alkalies because these latter elements are considered more mobile during high-grade meta
morphic processes. Rb, Th and Pb are enriched in the Igananguit pink gneiss and even more
so in the Qugssuk granite compared to the grey gneisses. In three granulite facies specimens
of grey gneiss the same elements occur only in concentrations c10se to or below their detec
tion limits, which strongly suggests that much of the Rb, Th and Pb present in the grey
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Fig. 2. Na,O-K,O-CaO triangu
lar plot for samples of grey
gneiss, Taserssuaq tonalite, Igå
nånguit pink gneiss and Qugssuk
granite.
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gneisses was introduced (or reintroduced) during retrogression. The patterns of Sr, Zr and Y
in all rocks resemble those found in cogenetic suites of igneous rocks, and suggest that these
elements have not been very mobile during metamorphism.

The limited geochemical data presented above suffice to indicate that the Igånånguit pink
gneiss and the Qugssuk granite are suites of progressively more evolved granitic rocks. With
support from the field relations, the data suggest that they were derived by partial melting of
crustal source rocks similar to the grey gneiss and Taserssuaq tonalite, not far below the
present levelof exposure. There is ample experimental, theoreticai and field evidence for
this process in the literature (see e.g. Green, 1977).

Zircon V·Pb age determination of the Taserssuaq tonalite

A zircon U-Pb age of 2982 Ma was obtained from a sample of mafic tonalite (GGU
289171) collected near the eastern shore of Taserssuaq dose to 65°N. Five points from four
different size fractions define a line dose to the concordia with an upper intersection age of
2982 ± 7 Ma (R. T. Pidgeon, personal communication, 1984). The zircons consist of a very
homogeneous suite of stubby, angular prisms with slightly blunted pyramids, with a uniform
uranium content between 140-200 ppm (R. T. Pidgeon, personal communication).

Rb-Sr isotopic resuIts

Rb-Sr whole-rock data for rocks of the Taserssuaq tonalite, the Igånånguit pink gneiss and
the Qugssuk granite are plotted in figs 4a-c and tabulated in Table 1.

The Taserssuaq tonalite is represented by 13 samples of mafic tonalitic rocks from the cen
tral and north-western parts of the outcrop and five samples of granodioritic composition
from a restricted area south-west of Taserssuaq. The mafic tonalites have 87Rb/86Sr ratios of
c. 0.1-0.4, while the granodioritic rocks yield 87Rbj86Sr ratios in the range 1.2-1.6. A linear re
gression based on all 18 samples (fig. 4a) suggests a common age of 2882 ± 36 Ma (2a error)
with an initial ratio of 0.7017 ± 0.0002. The 'mean squares ofweighted deviates' (MSWD) of
this estimate is about 1.6. This means that the scatter of the data points about the regression
line could be caused by experimental error only, in which case the regression line would be
an isochron.

The sample previously used for separation of the dated zircon, GGU 289171, was selected
for further isotopic studies of separated mineral components. A Rb-Sr isochron diagram
(fig. 4d) shows that the minerals apatite, plagiodase and sphene equilibrated isotopicaIly
with other Sr-bearing minerals in the rock at about 2500 Ma. Biotite apparently lost radio
genic strontium again in Proterozoic time: approximately 1700 Ma ago.

Twelve samples of Igånånguit pink gneiss were collected within an area of c. 20 km2
• Plot

ted in the Rb-Sr isochron diagram the isotopic data display a considerable scatter (fig. 4b). A
regression on all samples has yielded a reference line of 2935 ± 240 Ma (initial ratio: 0.7021
± 0.004, MSWD = 9.6). Six of the 12 samples, all collected within a central area of 1 km2

,

form a linear trend corresponding to an age of 3013 ± 190 Ma (initial ratio: 0.7013 ± 0.0008,
MSWD = 1.98).

The 13 samples of Qugssuk granite define an isochron of 2969 ± 32 Ma with an initial ratio
of 0.7020 ± 0.0003. The MSWD value is 1.09 and suggests that an isochron has been ob
tained on these rocks.
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Table l. Rb-Sr whole-rock data for Taserssuaq tonalite, Igtintinguit pink gneiss
and Qugssuk granite, and mineral Rb-Sr data for Taserssuaq tonalite (289171)

Rbppm Sr ppm 87Rb/86Sr 87Sr/86Sr

Taserssuaq tonalite (asterisks indicate granodioritic samples)

182134 55 605 0.268 0.7127
182159 40 690 0.158 0.7080
182160 25 655 0.112 0.7063
277441 20 595 0.097 0.7060
277445 45 465 0.267 0.7128
288610 30 975 0.092 0.7060
288612 30 660 0.139 0.7077
288616 60 420 0.411 0.7188
288660 40 615 0.189 0.7097
288662 35 395 0.252 0.7126
289040 55 390 0.395 0.7178
289099' 85 195 1.234 0.7533
289100' 85 220 1.135 0.7493
289101' 95 180 1.574 0.7685
289102' 115 240 1.378 0.7591
289103' 80 190 1.246 0.7539
290544 25 610 0.119 0.7063
290549 30 545 0.158 0.7081

!gtintinguit pink gneiss

278877 80 500 0.475 0.7223
278880 50 550 0.265 0.7124
278881 60 630 0.267 0.7137
278883 60 540 0.321 0.7168
278885 110 550 0.584 0.7271
278886 100 515 0.569 0.7265
278887 76 485 0.446 0.7208
278888 95 535 0.510 0.7232
278889 55 610 0.252 0.7125
278890 85 600 0.424 0.7193
278897 60 440 0.398 0.7207
289036 115 395 0.837 0.7371

Qugssuk granite

182087 55 765 0.199 0.7103
278786 155 170 2.682 0.8178
289169-70 110 130 2.469 0.8085
289175 75 565 0.375 0.7180
289177 105 270 1.049 0.7475
289178 90 250 1.046 0.7476
289186 195 195 2.877 0.8244
289187 125 350 1.042 0.7465
289190 140 245 1.640 0.7717
289194 95 760 0.362 0.7178
289196 110 360 0.878 0.7395
289207 120 250 1.390 0.7629
289215 95 680 0.398 0.7194

Taserssuaq tonalite, mineral data

289171 Apatite 0.23 238.5 0.003 0.7051
289171 Biotite 298 29.92 30.96 1.4652
289171 Epidote 6.21 2200 0.008 0.7137
289171 Plagioclase 1.11 300.7 0.011 0.7057
289171 Sphene 0.82 28.53 0.084 0.7080
289171 Whole-rock 45 450 0.287 0.7155

Sr-isotopic results were measured on a Varian MAT TH5 mass spectrometer equipped with a digital voltmeter and
computerised data reduction and normalised to 87Sr/86Sr = 0.70800 for tlte Eimer and Amend standard. Reproduci
bility is 0.0002 (1 o) on separate sample preparations. The precision of Rb/Sr measurements by X-ray fluorescence is
within ± c. 1% (2 o), and measurements on USGS standards G-2, GSP-l, AGV-l and NB8-70a agree within 1% with
the isotope dilution results of Pankjurst & O'Nions (1973).. The linear regression algorithm suggested by Williamson
(1968) and the decay constant 1.42 x lO-li y-l for 87Rlr8 Sr were used. All age results are given at the 2 o level.
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Discussion

We believe that the zircon data give the best estimate of the age of intrusion of the Taser
ssuaq tonalite (2982 ± 7 Ma). The Taserssuaq tonalite is broadly correlated with the type
Nfik gneisses, the parents of which were probably intruded shortly before 3000 Ma (Baads
gaard & McGregor, 1981). The whole-rock Rb-Sr data obtained on Taserssuaq tonalites and
granodioritie rocks from within the tonalitic mass suggest an age (2882 ± 36 Ma) whieh is sig
nifieantly younger than the age set by the zircon data. This age? furthermore, conflicts with
the isochron age of 2969 ± 32 Ma obtained for the Qugssuk granite, the intrusion of which,
on field evidence, is shown to post-date the formation of the main mass of Taserssuaq to
nalites.

In the folIowing discussion the tonalitic and granodioritic varieties of the Taserssuaq to
nalite are treated separately, in spite of the fact that there is no field evidence to suggest that
the two rock types are not coeval.

Neither the mafie tonalites alone nor the granodioritie varieties have sufficient variation in
Rb/Sr ratios to allow the determination of a precise age estimate (2827 ± 115 Ma and 2995 ±
270 Ma, respectively). The apparent age difference is not statistically significant, and there is
strong field evidence that the two varieties are essentiaIly coeval. an the other hand the iso
tope data provide precise constraints on the evolution of 87Sr/86Sr ratios in the Taserssuaq to
nalite as a function of time. In fig. 5 this evolution is shown for the period between 2980 and
2700 Ma. Starting with avalue between 0.7010 and 0.7020, the Sr isotopic ratios in the to
nalitic mass increase at a rate af less than 0.0005 per 100 Ma, because of the very low Rb/Sr
ratios.

The granodioritic rocks of the Taserssuaq area have much higher Rb/Sr ratios and conse
quently display a Sr-isotopic evolution quite different from that of their more mafic asso
ciates. Calculated back in time to 2980 Ma the 87SrJ86Sr ratios of the granodiorite samples
span a range of values between 0.6996 and 0.7005. We draw attention to the fact that these
values are particularly sensitive to experimental error. The calculated ratios could be af
fected byerrors of about 0.0010-0.0014 if statisticai or systematic errors of up to 2% were
present in the XRF determination of Rb/Sr ratios. However, such errors would probably
also have affected the data for the Qugssuk granite where Rb/Sr ratios span the range of val
ues found in the Taserssuaq granodiorites. 1\vo samples of Qugssuk granite (GGU 289186
and 289190) do in fact fall outside the fan of evolution lines displayed by the remaining sam
ples and are not included in the fan shown in fig. 5. The remaining granite samples display a
fairly narrow range of 87SrJ86Sr values at 2980 Ma. This range appears to overlap the tonalitic
range rather than the range obtained from the granodiorites. The Rb-Sr data therefore per
mit the Qugssuk granite to have formed by anatectic mobilisation of the Taserssuaq tonalites
in the manner suggested by field evidence. The granodiorites of the Taserssuaq body, on the
other hand, span a range of 87Sr/86Sr values at 2980 Ma below those of both tonalite and gra
nite. The apparent initial 87Sr/86Sr ratios of the granodiorites are lower than even those of the
Amltsoq gneisses that forrned at least 700 Ma earlier (initial ratio 0.7010 ± 0.0005, Moor
bath et al., 1972). Such low initial Sr isotopic ratios are difficult to explain. The isotopic data
are more easily interpreted by assuming that the granodiorites obtained their present Rb/Sr
ratios at least 100 Ma after the emplacement of the main tonalitic mass. The general relative
abundance of retrograde hydrous minerals in the Taserssuaq pluton is indicative of sub
stantial fluid circulation. Available geochemical data from the neighbouring grey gneisses
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suggest that Rb was especiaIly mobile during retrogression. It is therefore likely that the
Rb-Sr data from the granodioritic rocks are best explained by a late Rb addition.

The Igaminguit pink gneisses also yield somewhat ambiguous data. The six central sam
ples displaying a linear alignment in the Rb-Sr isochron diagram (fig. 4b) could have evolved
from mafic tonalites with 87Sr/86Sr ratios near 0.7015 at 2980 Ma. The more scattered data
points (in particular samples GGU 278883 and 278887) appear to have evolved from isotop
icaIly heterogeneous rocks with considerable enrichment in radiogenic strontium. Such
rocks could not have formed directly from other rocks described in this paper until atter 2900
Ma.
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The evidence from the Taserssuaq granodiorites and the odd samples from the Igånånguit
pink gneiss force us to seriously consider the possibility of a fairly intense thermal event as
well as trace element mobilisation, at some time after 2900 Ma.

The isotopic data on mineral separates from Taserssuaq tonalite sample GGU 289171 pro
vide separate evidence for a late Archaean thermal event in the area strong enough to iso
topically equilibrate the mineral systems of the rock. The age of 2500 ± 140 Ma based on ap
atite, plagioclase and sphene combined with whole-rock data agrees with age results repor
ted by Moorbath et al. (1981) for the late Archaean Q6rqut granite complex (Brown et al.,
1981): the intrusion was dated at 2530 ± 30 Ma using Rb-Sr isotopes on whole-rock samples,
and at 2580 ± 80 Ma by Pb-Pb work. Pankhurst et al. (1973) obtained an age of 2580 ± 30
Ma on pegmatite minerals: K-feldspar, muscovite and biotite from the same complex. The
mineral data from the Taserssuaq tonalite suggest that the thermal activity recorded in the
Q6rqut granite in the central parts of the Godthåbsfjord area also affected parts of the main
land north of Godthåbsfjord.

According to Pankhurst et al. all biotites investigated (except those from the Q6rqut gra
nite pegmatite) yield Rb-Sr ages between 1600 and 1700 Ma. This appears to be the case also
in the Taserssuaq tonalite. Apparently biotite equilibrated with epidote only, without af
fecting the other mineral components. The slope of the line connecting epidote and biotite
corresponds to an age of 1690 Ma. Mineral ages were also reported by Baadsgaard et al.
(1976) from early Archaean Amitsoq gneisses in outer Godthåbsfjord. The total of their
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complex data (from U-Th-Pb, Pb-Pb, Rb-Sr and K-Ar systems) indicate three major meta
morphic events dose to 3600, 2500 and 1550 Ma. Amid Proterozoic age was also obtained
by Kalsbeek & Taylor (1983, Pb-Pb and Rb-Sr data) from a granite dyke at Isukasia north
west of lake Taserssuaq. This age seems to reflect a regional thermal event in the southern
West Greenland craton, perhaps related to Nagssugtoqidian and Foxe-Rinkian metamor
phism in central West Greenland (Pulvertaft, this volume).

Conclusions

The Taserssuaq tonalite, which is slightly younger than or coeval with the grey gneisses
north of Godthåbsfjord, was probably intruded around 2980 Ma ago, and both units are cor
related with the tonalitic Nfik gneisses.

The late Archaean Rb-Sr whole-rock age of the Taserssuaq tonalite and Rb-Sr ages of two
groups of younger, more evolved granitic rocks, are mutually inconsistent and cannot with
certainty be related to spedfic geological events. There are several possibie reasons for this
inconsistency. The 87Sr/86Sr isotopic evolution of the analysed rocks calculated back to 2980
Ma, judged in the context of their field relations, leads to the suggestion of Rb addition later
than 2900 Ma in part of the Taserssuaq pluton. In addition, geochemical data indicate Rb
mobility during retrograde metamorphism from granulite facies. The retrogression affected
the Taserssuaq pluton, but apparently not the adjacent granitic rocks.

Mineral Rb-Sr data from the Taserssuaq tonalite suggest thermal events at about 2500 and
1700 Ma.

I{ the isochron obtained for the Qugssuk granite dates an igneous event, and if late Arch
aean granulite facies metamorphism north of Godthåbsfjord was a regional synchronous
event, it follows that retrogression from this event began at or before 2955 Ma, and that the
late Archaean continental crust was mature enough for remobilisation of granitic melts by
then.

The first published result of Pb-Pb whole-rock dating from Nordlandet (Black et al., 1973,
Pb extraction by volatilisation at high temperature) gave an age of c. 2850 Ma, which was in
terpreted as dating the granulite facies event. The more recent Pb-Pb age of 3000 ± 70 Ma
from Nordlandet and Sukkertoppen (Taylor et al., 1980, Pb obtained by electrodeposition) is
in better agreement with the tentative conclusions presented here. However, granulite fades
metamorphism in the Fiskenæsset area further south has been dated at 2800 Ma (zircon
U-Pb data, Pidgeon & Kalsbeek, 1978).

Wells (1979) described prograde granulite fades metamorphism in the Buksefjorden area
c. 100 km south of Qugssuk. He argued that the granulite fades metamorphism occurred
near the bottom of a pile of tonalitic sheets that were injected by subhorizontal over-ac
cretion. The thermal gradient developed by over-accretion would allow granulite fades par
ageneses to form during rising P and T conditions (and probably falling PHzO), and without
extensive partial melting in the prograde phase. The geological development north of Godt
håbsfjord may well have followed a similar course up to the point of granulite fades meta
morphism. But the widespread retrogression (and intrusion of remobilised granitic s.l. mate
rial, perhaps related to this retrogression), which is significant north of Godthåbsfjord, is not
parallelled in the Buksefjorden area according to Wells (1979).



35

It has aiready been established that crustal reworking and injection of granitic material

took place at intervals subsequent to c. 2800 Ma in the Godthåbsfjord and Ivisartoq areas

(e.g. McGregor et al., 1983; S. Robertson, personal communication, 1984), culminating with
the Qorqut granite complex at c. 2550 Ma. More work is needed to confirm our present con
c1usion that significant volumes of granitic (s.s.) mobilisates were formed to the north of

Godthåbsfjord between 2900 and 3000 Ma ago.
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