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The early Archaean recks in northern Labrador can be subdivided into the ca. 3.78 Ga Nulliak supracrus-
tal association, the migmatitic Uivak I gneisses, the dominant phase of which was emplaced atca. 3.73 Ga,
and the Uivak II augen gneiss. Inherited low-U rounded inclusions within igneouszircons in the Uivak I
gneisses have ages between 3.73 and 3.86 Ga and are more likely to have been derived from a pre-existing
high-grade metamorphic gneiss complex than from the Nulliak association. In the early Archaean there
were probably several rapid cycles of sedimentary deposition and volcanism followed by emplacement of
major plutons.

Mid Archaean gneisses are more abundant in northern Labrador than previously realised. The late
Archaean metamorphic history of these gneisses is different from the history of the early Archaean
gneisses. Whereas an important part of the mid Archaean suite was emplaced in granulite facies and
retrogressed at the time of granitoid veining at ca. 2.99 Ga, the major part of the early Archaean rocks
were reworked under granulite facies conditions in a sequence of closely spaced events between 2.7 and
2.8 Ga. The two groups of gneisses had different metamorphic histories until ca. 2.7 Ga, but late and
e\c,)st-tectonic granites of 2.5—2.7 Ga age cut across both. Itis suggested that the terrane model in southern

est Greenland can be extended to Labrador and that tectonic intercalation of early and mid Archaean
gneisses took place around 2.7 Ga. Correlation between the Maggo gneisses around Hopedale, mid
Archaean gneisses in northernmost Labrador and gneisses from the Akia terrane in West Greenland is
suggested. Like the Malene supracrustals in West Greenland the Upernavik supracrustals in Labrador are
composite associations, the youngest of which are thought to have been deposited around 2.7 Ga.

D. Bridgwater & L. Schiptte, Geological Museum, University of Copenhagen, {Istervoldgade 5_7,

DK-1350 Kpbenhavn K, Denmark, August 8th, 1990.

Introduction: development of ideas

Compilations of the geology of the Canadian
shield since the 1960’s (for example Stockwell
1965) have shown that the Archaean of northern
Labrador outcrops in two main areas, a northern
block from north of Nachvak Fiord to the south-
ern part of the Okak area, here called the Saglek
block, and a southern block, the Hopedale block,
centered around the village of Hopedale. The
two Archaean blocks are truncated to the west
and south by early Proterozoic mobile belts and
are separated by the mid Proterozoic Nain igne-
ous suite (Fig. 1). Together the two Archaean
blocks form the westernmost extent of the North
Atlantic craton (Bridgwater et al. 1973).

A more detailed framework of the geology of
northern Labrador and the adjacent area of Que-
bec was established when the Geological Survey
of Canada (GSC) began systematic mapping in
the period 1968-1970 (see Taylor 1979) and at

this time cooperative research was begun be-
tween Canadian and Danish research groups to
establish correlations across the Davis Strait.
This cooperation has continued to the present
day and has been widened to include groups from
the Newfoundland Department of Mines and the
universities of Copenhagen, Arhus and Memo-
rial, St. John’s, Newfoundland.

In 1969 one of us (D.B., then at the Geological
Survey of Greenland) together with B.F. Windley
joined the GSC field party in Labrador and spent
two weeks in the Saglek Fiord area, firstly exam-
ining the contact relations between outliers of the
Proterozoic Ramah Group sediments and the un-
derlying Archaean basement and then working
on the basement gneisses as far east as the granu-
lite facies — amphibolite facies transition between
Shuldham Island and Big Island (Figs 1, 2). This
transition is now known to be a major post-Ar-
chaean fault zone, the Handy Fault (Bridgwater
et al. 1975). In a report submitted to the Geolog-
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Fig. 1. Simplified map of th. Saglek block in northern Labrador, with inset map showing the location of the Saglek and Hopedale
blocks separated by the Nain igneous suite.
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Table 1. Sequence of geological events in northern Labrador.

155

Approximate SAGLEK BLOCK HOPEDALE BLOCK Approximate
age (Ma) age (Ma)
3730-3860 Age range of rounded inclusions within
igneous zircons in Uivak I gneiss.
- Deposition of Nulliak supracrustals (acid
volcanism) dated at 3780 Ma.
3730 Emplacement of tonalitic Uivak I gneiss.
3620 Uivak I gneiss veined by leucocratic grani-
toids.
Emplacement of Uivak II augen gneiss.
Deposition of early “Upernaviks”?
Intrusion of porphyritic Saglek dykes.
Deposition of some “Upernaviks”? Deposition of the Hunt River belt?
3240 Emplacement of intermediate to mafic Age of U poor detrital zircons in Weeke’s 3260
gneisses, partly in granulite facies. metasediment. Derived from early phase of
Maggo gneiss emplaced in granulite facies?
Deposition of late “Upernaviks”? Deposition of Weeke’s metasediment?
Main phase of Maggo gneiss. 3100
Intrusion of basic dykes, previously correlated Intrusion of Hopedale dykes.
with the Saglek dykes.
2990 Emplacement of leucocratic granitoids into Hopedalian deformation, migmatisation and
3240 Ma gneisses. metamorphism in upper amphibolite facies.
Tectonic intercalation of some orthogneisses Emplacement of the Kanairiktok granitoids 2840
and supracrustals. followed by Fiordian
deformation and metamorphism in lower
amphibolite facies.
2700-2800 High grade metamorphism reaching granulite
grade in a major part of the area, partial
melting and migmatisation by leucocratic
granitoid sheets with mixed isotopic signature.
Deposition of very late “Upernaviks” fol-
lowed by further tectonic intercalations?
2685* Discrete late-tectonic sheets cutting both early
and mid Archaean gneisses.
2560 Intrusion of post-tectonic granites.
Intrusion of basic dykes. Intrusion of basic dykes.
1800 Early Proterozoic thermal event. Deformation Makkovikian deformation and metamor-

along Proterozoic dykes.

phism.

*The procedure for zircon U-Pb dating of this rock was not very sophisticated (Schigtte 1988), and future work may result in

second order changes of the age.

Italics denote events within the Saglek block that suggest correlation with the Hopedale block (see text for further explanation).

ical Survey of Canada (which had too many un-
proven ideas to be accepted for publication) D.B.
and B.F.W. noted the presence of metamor-
phosed and highly deformed basic dykes (later
known as the Saglek dykes, Bridgwater et al.
1975), the intrusion of which predated the re-
gional granulite facies metamorphism seen in the

west of the area. Using similar arguments to
those put forward in West Greenland by McGre-
gor (1968), it was suggested that the geological
development of the Saglek area began well be-
fore 3 Ga.

The isotopic demonstration that the earliest
units in West Greenland were among the oldest
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continental crustal rocks then known (Black et al.
1971) encouraged the search for old rocks in
northern Labrador. The first isotopic evidence
that early Archaean rocks are indeed around in
this part of the North Atlantic craton was pro-
vided by Hurst (1973, multigrain U-Pb zircon
study), Barton (1975, whole rock Rb-Sr) and
Hurst et al, (1975, whole rock Rb-Sr). The chron-
ological significance of cross-cutting Saglek dykes
was only appreciated by the latter group, but
later field investigations have shown that the
gneisses at all three localities are intruded by
numerous Saglek dykes (field observations by
DB and LS 1987; Bridgwater et al. 1990). The
locality sampled for Rb-Sr work by Barton (7.5
km SW of Hebron village) is so far unique on the
Labrador coast in that intrusive relationships be-
tween different phases of early Archaean grani-
toid rocks are as well preserved as in the gneisses
of the Isukasia area in West Greenland (Nutman
& Bridgwater 1984).

Regional mapping of the Archaean and Prote-
rozoic rocks north of Saglek Fiord was carried
out in 1971-1972 by a GSC party lead by W.C.
Morgan (Morgan 1979, 1981). At this reconnais-
sance level of mapping it was not possible to
make stratigraphic subdivisions of the dominant
Archaean basement granulite facies quartzo-feld-
spathic gneisses. The excellent map that was pub-
lished (Morgan 1979), however, shows the same
type of outcrop patterns as those familiar from
Greenland, where supracrustal rocks (10% of
outcrop) occur as concordant layers and constitu-
te a pattern of domes that are elongated into the
dominant N-S structural grain.

From early work in the Saglek block it was
clear that late Archaean crustal reworking of the
early Archaean gneiss complex was more impor-
tant in northern Labrador than in West Green-
land (Baadsgaard et al. 1979; Collerson et al.
1981, 1982, 1989; Hurst et al. 1975). Partial melt-
ing of early Archaean gneiss and more compli-
cated fluid controlled element transfers between
early and late Archaean rock suites have been
suggested as integral parts of this reworking proc-
ess (Schigtte et al. 1986; Schigtte & Bridgwater
1990). The interpretation of whole rock isotopic
age dating systems was thereby complicated. On
the other hand, equivalents to the type Niik
gneisses in West Greenland appeared to be scarce
or absent in the Saglek block.
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The ages quoted for the mid to late Archaean
events in Labrador (2.5 — 3.1 Ga) were mostly
imprecise and the establishing of a detailed event
chronology had to await more sophisticated ion
microprobe within-grain zircon U-Pb age studies.
Furthermore some of the early whole rock stud-
ies’ were made on what are now thought to be
composite rock collections.

Chronology

A comparative chronology for the northern (Sa-
glek) block and the southern (Hopedale) block is
presented in Table 1. Apart from the approxi-
mate dates of early Proterozoic events, the ages
are based on zircon U-Pb studies (conventional
multigrain and single zircon studies as well as ion
microprobe within-grain zircon studies per-
formed on the SHRIMP at Australian National
University). Thereby they are more precise and
accurate than whole rock ages obtained during
early work in Labrador; in some cases minor
adjustments of ages quoted in the earlier papers
have been necessary.

Saglek block

Detailed zircon U-Pb age studies have been con-
centrated in the Saglek-Hebron area (Schigtte ef
al. 1989a,b), but preliminary data for the Okak
area (Fig. 1) are also available now (Schigtte et
al. 1990a). A regional sample collection is at pre-
sent being studied in an attempt to carry the main
subdivisions of the chronology from Saglek Fiord
northwards.

The early Archaean: Three main lithological
suites have been recognised as early Archaean:
the Nulliak supracrustal assemblage, the Uivak I
tonalitic to granodioritic gneisses, and the Uivak
IT augen gneisses. The Nulliak assemblage con-
sists of chemical sediments and subordinate clas-
tic sediments, (redeposited) acid volcanic se-
quences, basic volcanic rocks, layered basic rocks
and ultramafic material derived from intrusions
into the sedimentary — volcanic sequence to-
gether with ultrabasic rocks of uncertain origin.
The assemblage occurs as rafts and inclusions in
grey gneisses. A depositional age of 3776 = 8 Ma
(20) is suggested from the age of igneous zircons
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in a redeposited acid volcanic member of the
assemblage (Schigtte et al. 1989b).

The Uivak I gneisses are layered tonalitic to
granodioritic gneisses migmatised by the wide-
spread injection of pegmatitic sheets (Bridgwater
& Collerson 1976). They constitute approxi-
mately 60% of the Archaean gneiss complex in
the Saglek-Hebron area. The main grey gneiss
and the earliest generations of pegmatite sheets
(pre-Saglek dyke) have been treated as a single
unit since on most outcrops the intruded material
occurs as centimetre scale layers which show con-
siderable chemical exchange with the adjacent
grey gneiss. U-Pb ages of igneous zircons from
samples taken on either side of the Handy fault
agree to within error at an emplacement age of
3732 + 6 Ma (20). This confirms what was long
suspected — that the main grey gneiss phase in the
strongly reworked granulite facies area correlates
with the main grey gneiss phase in the amphibo-
lite facies area around the mouth of Saglek Fiord.

The Uivak II augen gneisses are coarse-grained
quartz- monzonites and porphyritic Fe-rich gra-
nodiorites together with subordinate metagab-
broic units. They form a distinctive but volu-
metrically small component of the gneiss complex
and contain inclusions of layered Uivak I
gneisses. Preliminary ion microprobe U-Pb zir-
con data by Collerson (1983) are consistent with
an emplacement age between 3.3 and 3.6 Ga.

The Upernavik supracrustal rocks and their
possible provenance: In the original field chronol-
ogy the term Upernavik supracrustal rocks was
introduced for suites of metasediments, basic vol-
canic rocks, associated basic intrusions and ultra-
mafic pods which outcrop as concordant layers
intercalated with the adjacent Uivak gneisses.
Individual layers can be traced for tens of kilo-
metres along strike and are up to a kilometre
wide. Contacts are either tectonic or have been
so severely modified by later injection of granitic
material that the original relations with the
gneisses are obliterated. In some of the main
outcrops from which they were first described
(St. John’s Harbour — Big Island in Saglek Fiord)
the Upernavik supracrustal rocks are not seen to
be intruded by Saglek dykes. In areas affected by
late Archaean granulite facies metamorphism,
for example west of the Handy Fault, the in-
tercalation of Upernavik supracrustals with the
gneisses is seen to predate this metamorphism.
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Thus the chronological position of the Upernavik
supracrustals was thought to be similar to the
position of the Malene supracrustals in West
Greenland (McGregor 1973; Bridgwater et al.
1974).

Recently the Malene supracrustals in West
Greenland have been shown to be a composite
assemblage with some units of clastic sediments
deposited late in the event chronology — between
ca. 2.9 and 2.65 Ga (Schigtte ef al. 1988). Mul-
tigrain Lu-Hf zircon data from Upernavik meta-
sediments (Stevenson & Patchett 1990) now sug-
gest that the same may be true for the Upernavik
supracrustals in northern Labrador: detrital zir-
cons from Upernavik metasediments on either
side of the Handy Fault have yielded distinctly
different Lu-Hf CHUR model ages (ca. 3.4 Ga
for samples from the granulite facies area as op-
posed to ca. 3.1 Ga for samples collected on the
east side of St. John’s Harbour in the amphibolite
facies area, Figs 1, 2). Although metamorphic
recrystallisation and the inherent limitations in
the use of the CHUR model may have biased
these ages relative to the age of deposition, there
is no easy way that such a bias could account for
the age difference between east and west.

Whole rock Sm-Nd isochron ages obtained on
basic Upernavik supracrustals are equivocal, but
data obtained on metasediments are consistent
with the pattern suggested by the Lu-Hf zircon
ages (Schigtte et al. 1990b). Moreover Bridgwa-
ter et al. (1990) report that some granulite facies
supracrustal units with “Upernavik-like” lithol-
ogies have been seen to be cut by Saglek dykes,
an observation that further supports our conten-
tion that the Upernavik supracrustals include the
remnants of sequences of several ages.

A possible candidate for the source terrane to
the younger Upernavik metasediments is repre-
sented by the 3.24 Ga Lister gneiss (Schigtte et al.
1989a). In previous studies this mid Archaean
amphibolite facies gneiss has been regarded as a
volumetrically subordinate component of the Ar-
chaean gneiss complex, but it is probable that
equivalents to the Lister gneiss could be present
among some of the composite suites of rocks that
were used for early whole rock isotopic studies.
After reexamination of field data and isotopic
signatures for individual samples belonging to the
so-called undifferentiated gneisses (Hurst et al.
1975) and Saglek sheets (Collerson et al. 1981) we
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Fig. 2. Detail map of the Saglek Fiord area with the possible distribution of mid Archaean gneisses.
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suggest that gneisses approximately contempora-
neous with the Lister gneisses crop out in a rela-
tively large area within the amphibolite facies
terrane around the mouth of Saglek Fiord (Fig.
2). Abundant mafic granulite facies orthogneisses
from the Okak area have been shown to be of
Lister gneiss age (Schigtte et al. 1990a). The mid
Archaean amphibolite facies gneisses around Sa-
glek Fiord are devoid of cross-cutting dykes, but
the granulite facies gneisses in the Okak area are
occasionally cut by basic dykes that were previ-
ously correlated with the Saglek dykes. As op-
posed to the type Saglek dykes, these dykes are
non-porphyritic.

The late Archaean chemical reworking: Only a
minor part of the exposed early Archaean rocks
has escaped late Archaean granulite facies meta-
morphism. The amphibolite facies gneisses east
of the Handy Fault (Figs 1, 2) only extend as far
south as Lister Island. South of this island the
gneisses are transitional to granulite facies, but
even farther south (around Soapstone Island)
there is another small area where the gneisses at
the present level of exposion escaped granulite
facies metamorphism. As was found in the Saglek
Fiord area, this outcrop pattern is controlled by
post-Archaean faults.

Zircon U-Pb studies have constrained the age
of the late Archaean chemical reworking that
affected the major part of the early Archaean
gneisses to the period between 2.8 and 2.7 Ga
(Schigtte 1988; Schigtte et al. 1989a, 1990a). A
sequence of events comprising several genera-
tions of recrystallisation, partial melting and em-
placement of discordant leucocratic granitoids
has been recorded in this time interval. The iso-
topic composition of Nd in the leucocratic grani-
toid sheets is intermediate between the Nd com-
position of the Uivak gneisses and a juvenile
(CHUR like) source at the time of their emplace-
ment. In some places element transfer took place
between the granitoids and the Uivak gneisses
leading to an anomalously juvenile isotopic signa-
ture within the latter. Brief periods of retrogres-
sion separated periods of recrystallisation in gra-
nulite facies (Schigtte & Bridgwater 1990).

While the late Archaean reworking pattern can
be recognised in early Archaean gneisses south-
wards into the Okak area, it is striking that a
quite different metamorphic history is recorded
in zircons from mafic gneisses with emplacement
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ages similar to the Lister gneiss farther north.
Thus on Parkavik Island the gneisses have crys-
tallised in granulite facies and have subsequently
been retrogressed to a varying extent long before
the onset of late Archaean granulite facies meta-
morphism in the early Archaean gneisses. The
retrogression is interpreted as intimately associ-
ated with the emplacement of leucocratic grani-
toids at ca. 2.99 Ga (Schigtte er al. 1990a), and
there is no record of events between 2.8 and 2.7
Ga. Low U contents (ca. 30 ppm) in the igneous
zircons in the main gneiss suggest that part of the
mid Archaean gneiss suite was emplaced as U
depleted granulites at ca. 3.24 Ga.

Monatzite U-Pb ages between 2.51 and 2.57 Ga
are recorded from both the early and the mid
Archaean gneisses in the Okak area (Schigtte er
al. 1990a), and the mid Archaean gneisses are cut
by pink-grey granite sheets that resemble granite
sheets dated at ca. 2.69 Ga in the Saglek-Hebron
area (Schigtte 1988). From about this time on-
wards the early and mid Archaean gneisses fol-
lowed the same metamorphic path. The bound-
ary between these contrasting gneiss generations
has not been mapped in detail, but it approxi-
mately follows the coast line between Okak and
Lost Channel (Fig. 1).

The whole of the gneiss complex was affected
by several phases of strong deformation concen-
trated along ca. 140° to N-S trending zones. The
majority of these late Archaean structures are
approximately vertical, but locally sub-horizontal
structures suggest thrust movements under am-
phibolite facies conditions towards the end of the
Archaean. The youngest post-tectonic granite
from the Saglek block has given a U-Pb zircon
age of ca. 2.56 Ga (highest 207Pb/206Pb age of
individual multigrain fraction analysed by Baads-
gaard et al. 1979). There is a high abundance of
such late Archaean granites which postdate de-
velopment of the main structures close to the
inferred boundary between early and mid Ar-
chaean gneisses. The Okak granite which crops
out on northern Okak island and on the mainland
along the coast between Okak and Lost Channel
is a prominent example. The geochemistry of
these granites suggests that they were formed
from melted sialic crust.

Anorthosites: Coarse-grained gabbro anortho-
site fragments derived from layered intrusions
are abundant in the gneisses from the Okak area.
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Their age is not well constrained, but they are
petrologically and chemically similar to the late
Archaean layered anorthosites of West Green-
land (Myers 1973; Weiner 1981) and fragments
seen in parts of the Hopedale area (Ermanovics
et al. 1982). North of Okak they have been identi-
fied on the southern side of Handy Island and Big
Island in Saglek Fiord where they are found as
highly broken up inclusions in late Archaean
granitic migmatite zones. Major bodies are re-
ported close to the Archaean/Proterozoic bound-
ary from the Nachvak Fiord area and farther
north (Taylor 1979; Wardle 1983) but their stra-
tigraphic position is unknown.

Hopedale block

The Maggo gneisses of the Hopedale area are a
composite suite of migmatitic orthogneisses.
Loveridge et al. (1987) obtained a multigrain
U-Pb age of 3105 +6/-9 Ma for zircons from one
of the important gneiss phases west of Hopedale
village. This was interpreted as an emplacement
age. Indications of earlier components were seen
in this study, and Schigtte ez al. (1989b) dated
low-U zircons from a metasediment belonging to
the Weeke’s amphibolite supracrustal association
(Table 1) at 3258 + 24 Ma (20). Textures of these
zircons suggest that they are detrital grains of
igneous origin. Thus they provide indirect evi-
dence for the existence of an early ca. 3.26 Ga
phase of Maggo gneiss. Whole rock Rb-Sr ages in
the range 3.2 — 3.3 Ga have been obtained for
early phases of the Maggo gneisses (Grant et al.
1983; Finn 1989), but the ages are too imprecise
to ascertain whether these gneisses could be the
source from which the ca. 3.26 Ga zircons were
derived.

The Maggo gneisses were intruded by porphyr-
itic tholeiite dykes (comparable in character if
not necessarily in age with the Saglek dykes).
They were affected by two phases of late Ar-
chaean deformation and granitoid emplacement:
the Hopedalian with a structural grain trending
NW-SE, and the Fiordian with a structural grain
trending approximately NE-SW (Ermanovics et
al. 1982). The age of the Hopedalian event is
poorly constrained, but Maggo gneisses with a
Hopedalian imprint gave ca. 3.0 Ga whole rock
Rb-Sr ages in the study by Grant et al. (1983).
Finn (1989) interpreted ca. 3.1 Ga Rb-Sr ages as
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Hopedalian, but in our interpretation they could
just as well be emplacement ages. The 2.84 Ga
Kanairiktok plutonic suite and associated mig-
matites (Loveridge et al. 1987; Schigtte et al.
1989b) pre- to syn-date the Fiordian event. In the
western part of the Hopedale block there are
indications of a pre-Hopedalian granulite facies
event (Ermanovics er al. 1982). If the earliest
phases of the Maggo gneisses were emplaced in
granulite facies, this could account for the low-U
state of the ca. 3.26 Ga detrital zircons in the
metasediment from the Weeke’s amphibolite as-
sociation.

Labrador in the context of current
ideas of crustal evolution

The nature of early Archaean crustal formation

The isotopic evidence cited above suggest that
early Archaean Uivak gneisses are abundant in
the major part of the Saglek block. Some of the
younger among >3.73 Ga rounded inclusions
within the igneous zircons in the Uivak gneisses
(Table 1) correlate with the age of acid volcanic
rocks within the Nulliak assemblage (Schigtte et
al. 1989 a,b). However, the low U content and
massive state of this inherited zircon component
suggest derivation from a high grade metamor-
phic gneiss complex. The oldest inclusion dated
has an age of 3863 * 12 Ma (20) (Schigtte et al.
1989a) which does not correspond to the age of
any known rock complex. It is suggested that the
Uivak grey gneisses contain an appreciable com-
ponent of older crustal material, something that
should be considered when whole rock isotopic
data for juvenile tonalitic gneisses are interpreted
in terms of “mantle reservoirs”. The succession
of events in the early Archaean was probably not
a single cycle of ocean floor-like volcanism and
sedimentation followed by tonalite-granodiorite-
granite generation. It is more likely to have in-
volved a series of interrelated plutonic/volcanic
events. :

Our preferred model for the formation of early
Archaean continental crust is that proto-oceanic
crust was subducted in an environment similar to
present day subduction zones but that individual
plates were small and less separated into conti-
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nental and oceanic regimes in comparison to
those of the present day.

Late Archaean terrane assemblage?

Recently it has been demonstrated that the Ar-
chaean gneiss complex in southern West Green-
land consists of a mosaic of terranes with differ-
ent early histories that were tectonically assem-
bled between ca. 2.75 and 2.65 Ga (Friend et al.
1987, 1988; Nutman et al. 1989). A similar pat-
tern has not previously been found in northern
Labrador where, among other differences, the
areal extent of the early Archaean gneisses is
much larger than in West Greenland. However, it
is striking that the mid Archaean gneisses in the
Saglek block show no sign of having been
through the granulite facies reworking event be-
tween 2.8 and 2.7 Ga, whereas the early Ar-
chaean Uivak gneisses show no sign of the 2.99
Ga event. The two gneiss types also seem to have
different dyke chronologies.

If it is assumed that the mid Archaean gneisses
were tectonically intercalated with, rather than
intrusive into the early Archaean Uivak gneisses,
then much of the tectonism that accounts for the
present outcrop pattern would be as young as ca.
2.7 Ga. Tectonic intercalation at such a late stage
would also allow the Upernavik supracrustals
from the amphibolite facies area east of St.
John’s Harbour to be deposited after the main
granulite facies reworking event affected the Ui-
vak gneisses. Future isotopic studies of detrital
zircons from this supracrustal unit are needed to
test this suggestion.

The original character of the contacts between
early and mid Archaean gneisses is often ob-
scured by granite veining, and it is possible that
the emplacement of the post-tectonic 2.56 Ga
granites was controlled by the ca. 2.7 Ga suture.
A comprehensive single zircon U-Pb age study of
the various late Archaean granitoid generations
is needed before a detailed model of the tectonic
juxtaposition event can be proposed. Currently
one of us (L.S.) regards the emplacement of the
majority of leucocratic granitoid sheets in the
Saglek-Hebron area (Table 1) as an integral part
of the 2.8 — 2.7 Ga reworking event predating the
tectonic juxtaposition. On the other hand D.B.
suggests that the emplacement of at least some of
these sheets could be related to the juxtaposition
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event. If granitoids were generated from melting
of mid Archacan gneisses underlying early Ar-
chaean Uivak gneisses, this could account for
their anomalously juvenile Nd isotopic composi-
tion.

The fact that inherited zircons of Uivak age
have not been reported from the mid Archacan
gneisses accords with our suggestion that the lat-
ter were juxtaposed on rather than penetrating
the early continent. Whole rock Sm-Nd and
Pb-Pb data for the mid Archaean granulite facies
gneisses on Parkavik Island (Fig. 1) suggest that
these gneisses are juvenile additions to the conti-
nental crust (Schigtte ez al. 1990c). However, it is
puzzling that similar data for the type Lister
gneiss (Schigtte 1988, 1989) suggest a source that
was already mildly U depleted and LREE en-
riched relative to the mantle at 3.24 Ga. We have
previously suggested that trace elements with
anomalous isotopic signature could be introduced
to gneisses as part of the late Archacan rework-
ing process (Schigtte et al. 1986; Schigtte &
Bridgwater 1990), but there remains a problem if
the major part of this reworking took place be-
fore our proposed juxtaposition.

It is striking that our inferred (ca. 3.26 Ga) age
of the earliest phase of the Maggo gneisses in the
Hopedale block is similar or identical to the age
of the Lister gneisses and the mafic gneisses on
Parkavik Island. Furthermore there are suggesti-
ons that in both blocks part of the gneiss suite was
emplaced as U-poor granulites. The Hopedalian
and Fiordian events that affect the Hopedale
block are significantly older than the reworking
event recorded in the Uivak gneisses. Future high
precision U-Pb zircon studies in the Hopedale
block are needed to tell whether the ca. 3 Ga
Hopedalian event correlates with the ca. 2.99 Ga
event on Parkavik Island. We tentatively suggest
that they do, and that the mid Archaean gneisses
in the Saglek block are tectonic slivers of a sep-
arate terrane represented by the Maggo gneisses
in the Hopedale block. To understand the geom-
etry of these slivers it is an important observation
that early Archaean rocks are found both on the
eastern and the western side of the mid Archaean
gneisses in the Saglek Fiord area. The regional
distribution of lumps of anorthosite suggests that
they are a characteristic of the mid Archaean
gneiss terrane.

As a corollary on the model we note that the
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. o
porphyritic Hopedale dykes show stronger re- A Greenlandic connection?

semblance to the type Saglek dykes than to the The early Archaean rocks in northern Labrador
dykes from Parkavik Island. Apparently chronol- must in some way be intimately related to the
ogy based on different types of dykes does not early Archaean rocks in West Greenland. The
work on the scale of the distance between the emplacement age for the main phase of the Uivak
Okak area and Hopedale, even within the same gneisses is comparable, if not identical, to the
terrane. emplacement age of those Amitsoq gneisses that
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intrude the Isua supracrustals at Isukasia (Baads-
gaard et al. 1986). The depositional age of the
Nulliak supracrustals is within error consistent
with the age of the Akilia association suggested
by single zircon U-Pb age studies (Schigtte &
Compston 1990). The somewhat older age of the
Isua supracrustals (3.81 Ga, Compston et al.
1986) and the evidence that gneisses with ages in
the range 3.82 — 3.89 Ga were present in outer
Godthabsfjord, West Greenland (Kinny 1986;
Kinny et al. 1988) lends further support to our
contention that there were several rapid cycles of
sedimentation and volcanism followed by pluto-
nism. '

The emplacement ages of the mid Archaean
orthogneisses in the Hopedale and Saglek blocks
are not directly correlative with any published
age from gneisses in West Greenland. However,
in terms of emplacement processes and meta-
morphic history there are similarities between the
mid Archaean Labrador gneisses and the Nik
gneisses of the Akia terrane (Nutman et al. 1989)
in West Greenland (Fig. 3). Both around Hope-
dale and in the Akia terrane there is a multitude
of orthogneiss phases, and the 3105 Ma age of
one of the main phases around Hopedale (Love-
ridge et al. 1987) is comparable to the earliest age
yet obtained for a Ntk gneiss (3065 Ma, Baads-
gaard & McGregor 1981). In both places there
are indications that some orthogneisses initially
crystallised with granulite facies assemblages and
were retrogressed between 2.95 and 3.0 Ga, pos-
sibly in close association with the generation of
anatectic granites (Garde 1989). This retrogres-
sion event predates the main reworking events in
adjacent terranes (Nutman et al. 1989; Schigtte et
al. 1989c).

Although no equivalent of the Lister gneiss has
yet been identified in West Greenland, there are
several possible candidates among the earliest
phases of the Nik gneisses in the Akia terrane. In
this context it is interesting that two detrital zir-
cons from a metasediment on the island Simiuta
belonging to the composite group called Malene
supracrustals have 207Pb/206Pb ages that agree
to within error with the age of the Lister gneiss
(ion microprobe (SHRIMP) U-Pb zircon studies
by Schigtte et al. 1988, 1989a). The weighted
average for four out of five 207Pb/206Pb meas-
urements on these zircons (analyses 3-2, 3-3,
11-1 and 11-2, table 3, Schigtte et al. 1988) sug-
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gests an age of 3227 + 8 Ma (20). The fifth
analysis (3—4) was obtained close to a rim and was
slightly younger. At the time of publication these
zircons were regarded as early Archaean (Amit-
soq) grains that had suffered high amounts of
early Pb loss. Attention was paid to their rela-
tively high discordance. In the meantime the
standardisation procedure for U/Pb ratios mea-
sured on SHRIMP has been revised, and the
grains now appear near concordant. We now sug-
gest that they derive from a Greenlandic equiv-
alent to the Lister gneiss.

The concepts of Upernavik and Malene supra-
crustals are in need of revision on both sides of
the Davis Strait. The young Upernavik supra-
crustals from the amphibolite facies area east of
St. John’s Harbour in Labrador (Fig. 2) may well
have been deposited in the same period as the
Malene supracrustals on Rypeg and Simiuta in
Greenland that were investigated by Schigtte et
al. (1988).

The latest granitoids are common to all ter-
ranes in both Labrador and Greenland, and their
ages constitute a lower limit for the possible age
of tectonic intercalation.

Discussion

We have suggested that the terrane concept of
Friend et al. (1987, 1988) and Nutman et al.
(1989) can be extrapolated to Labrador and pro-
pose correlation between a terrane of mid Ar-
chaean gneisses in Labrador and the Akia terrane
in West Greenland. There are also similarities
between early Archaean terranes on both sides of
the Davis Strait; several rapid cycles of sedimen-
tation and volcanism followed by plutonism are
suggested for the early Archaean. Terrane as-
sembly terminated around 2.7 Ga both in West
Greenland and northern Labrador. ’

Until the realisation that a significant part of
the North Atlantic craton was formed in the pe-
riod between 3.24 and 2.98 Ga it has been cus-
tomary to divide crustal generation in the North
Atlantic shield into two main periods at about 3.7
+ 0.2 Gaand 2.9 * 0.2 Ga, separated by a period
of little tectonic activity. Each crust building epi-
sode was regarded as part of a major cycle of
events initiated by volcanism followed by sub-
duction-like processes and ending with crustal
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differentiation, the formation of granitic plutons
and high grade metamorphism (the CADS con-
cept, e.g.' Moorbath & Taylor 1986). The idea of
a major crustal segment in which there were two
main plutonic episodes in the early and late Ar-
chaean separated by a period of thermal inactiv-
ity of up to 500 Ma is not easy to reconcile with an
Archaean global thermal regime in which there
was several times as much energy available to
drive the processes by which the continental crust
could be separated from the mantle.

As mapping has progressed in the North Atlan-
tic craton and in particular as methods of dating
individual igneous events have improved, this
two stage model has had to be modified. Within
individual terranes crustal formation and plutonic
activity may well be divided into distinct stages
with long periods of inactivity, but on the scale of
the craton there is almost a continuum of events
from the earliest recorded activity around 3.9 Ga
through to the late Archaean.
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Dansk samméndrag

De gammel-Archaceiske bjergarter i nordlige Labrador kan un-
derinddeles i de ca. 3.78 Ga gamle Nulliak supracrustaler, de
migmatitiske Uivak I gnejser og Uivak II gjegnejserne. Den
dominerende tonalitiske fase af Uivak I gnejserne har en em-
placerings-alder pa ca. 3.73 Ga. U-fattige afrundede inclusioner
i magmatiske zirkoner i Uivak I gnejserne har aldre pa mellem
3.73 og 3.86 Ga og tolkes bedst som stammende fra et xldre
hgjgradigt metamorft gnejs-komplex. I det tidlige Archaeicum
var der sandsynligvis flere cykler med sedimentation og vulkan-
isme efterfulgt af plutonisk aktivitet.

Midt-Archaeiske gnejser er mere udbredte i nordlige Labra-
dor end hidtil antaget. Disse gnejsers sen-Archaeiske meta-
morfe historie er forskellig fra Uivak gnejsernes. En vigtig del
af de midt-Archaeiske gnejser intruderedes sdledes direkte som
U-fattige granuliter og blev delvis retrograderet i forbindelse
med emplaceringen af leucocrate granitoider ved ca. 2.99 Ga.
Stgrstedelen af de gammel-Archaeiske bjergarter undergik de-
rimod granulit-facies metamorfose mellem 2.8 og 2.7 Ga. Farst
efter ca. 2.7 Ga konvergerer de to gnejs-gruppers metamorfe
historie; saledes er begge skiret af sen-og post-tektoniske gran-
iter med aldre p& mellem 2.5 og 2.7 Ga. Vi foresldr, at den
model for intercalerede terranes, der for nylig er blevet demon-
streret i det sydlige Vestgrgnland, ogsa kan anvendes i Labra-
dor. I vores model reprzsenterer Maggo gnejserne ved Hope-
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dale, de midt-Archaeiske gnejser lengere nordpé i Labrador og
gnejserne i Akia terranet i Vestgrgnland et og samme terrane.
Ligesom Malene supracrustalerne i Vestgrgnland er Upernavik
supracrustalerne i Labrador en samle-betegnelse for supracrus-
talserier med vidt forskellige aldre; de yngste har sandsynligvis
sedimentations-aldre pd omkring 2.7 Ga.
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