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Granodiorite on the eastern flank of Svanfjellet belt,
Senja (pa04-2)

One sample (pa04-2, see Fig. 1) of granodiorite has
been dated in order to place some constraints on the
proportions of Archaean vs. Palaeoproterozoic crust on
Senja. This sample is a medium-grained, amphibole-
bearing granodiorite with a moderately SW-dipping
foliation. Zircons are mostly elongate, subhedral prisms
with somewhat rounded crystal faces and flat terminations
(rather than developed tips). Such zircons have well-
developed oscillatory zoning clearly of magmatic origin
(e.g., Fig. 8A, grains 2, 4). Two TIMS analyses, four SIMS
analyses of elongate prisms and two SIMS analyses of
a round grain indicate a uniform origin of the zircon
population in this sample (Fig. 8B), and the concordia
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age of the SIMS analyses of 2692 + 6 Ma is interpreted as
the age of crystallisation of the granodiorite. One partly
metamict grain with core was analysed (Fig. 8A, B, analysis
13c) by SIMS to evaluate the age of potential inheritance,
but the result is discordant and could represent either a
magmatic or an inherited component.

Granodiorite, Grunnfarnes, southwestern Senja (c04-46)

This sample represents pre-migmatitic diorite-granodiorite
rafts within stromatic migmatite at Grunnfarnes in
southwestern Senja (Fig. 4A, C). Migmatisation of these
rafts is manifested as mm- to dm-thick layers of neosome
that are parallel to and largely define the gneissic foliation.
The sample displays a minimum amount of neosome. It is a
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medium-grained granodiorite, with biotite more abundant
than hornblende. Some coarse-grained hornblende laths
have a symplectitic texture. Feldspar commonly occurs
as elongate laths resembling primary igneous grains, but
with some modification to the grain boundaries and
considerable grain-size variation due to deformation.
Quartz grains are completely recrystallised and occur as
amoeboid grains with smooth, lobate grain boundaries,
also with a considerable grain-size variation. The feldspar
and quartz microstructure is consistent with high-
temperature deformation. Undulatory extinction is visible
within some quartz grains, which may represent a younger
deformation event at low temperature. Accessory zircon,
titanite and allanite-cored epidote are present, the epidote
occurring as a low-grade secondary phase. In heavy-
mineral separates, titanite grains are almost colourless, and
one analysis with a U content of 12 ppm (Table 1) gives a
highly discordant Mesoproterozoic age, presumably related
to Proterozoic and/or Caledonian alteration, but because
of the small amount of radiogenic Pb the age is not very
meaningful. Zircons are mainly subhedral with somewhat
resorbed external morphologies, and their shapes range
from almost round via short prisms (e.g., Fig. 8C, grain
15) to elongate prisms with length/width ratios of 5 or
more (e.g., Fig. 8C, grain 7). Internally, slender prisms and
cores display fairly sharp growth patterns, with more faint
zoning in the rim and tip domains. Cores with a different
texture are common, especially among the short prisms
and they can be identified by a different shade in BSE and
locally by cracks along the core-rim interface and cracked
outer shells (due to expansion of the core). Slender prisms
analysed by TIMS define a six-point discordia line with an
upper intercept of 2709 + 30 Ma (Fig. 8D). At this upper-
intercept point, two SIMS analyses of elongated prism
and core give a concordia age of 2707 + 11 Ma, with two
more (discordant) analyses of cores containing an older
component. Slightly older ages of 2816 + 10 Ma are given
by SIMS core analyses 15¢ and 9c. This age component is
also recorded by two TIMS analyses of resorbed prisms
(Fig. 8D, analyses 157/60-61). Rims analysed by SIMS give
discordant results that plot somewhat above both of these
two discordia lines, and considering Th/U ratios that are
consistently 1-2 orders of magnitude lower than the cores
and prisms (see Table 2), it appears that these rims represent
a distinctly younger growth phase of zircon. Unfortunately,
the discordant nature of the rim analyses prevents any
sound estimate of their age; they could be Neoarchaean
with superimposed Pb loss, or mixed Palacoproterozoic
and Neoarchaean analyses. The external morphology and
internal zoning point to a magmatic origin of the two oldest
zircon populations at ¢. 2.80 and 2.70 Ga (Fig. 8D), with
rims recording a poorly defined younger event. In the field,
the analysed granodiorite (Fig. 4C) is closely associated
with neosome and the migmatisation probably had some
effect on the granodiorite. Therefore, it is reasonable to
assume that pre-migmatitic zircons developed thin rims
during partial melting. Essentially two possibilities then
exist to explain formation of the two older populations
in the sample; either the oldest population of cores may
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represent inheritance and the slender prisms formed
during crystallisation of the granodiorite, or alternatively,
the slender prisms could be related to an earlier phase of
partial melting but this presumably would require a higher
amount of melt than observed to develop magmatic zoning
in the slender prisms.

Neosome, Grunnfarnes, southwestern Senja (c04-47)

This sample represents dm-thick neosome layers
from stromatic, folded migmatite at Grunnfarnes. The
composition is granitic with dark-brown biotite and
accessory zircon, apatite and epidote. Many zircons are
stubby, subhedral to rounded grains usually with quite
murky coloration and common cracks, and with common
cores, some of which have overgrowths with well-
developed zoning and crystal faces (e.g., Fig. 8E, grain 4.). A
second group of zircons consists of single-domain elongate
prisms (e.g., Fig. 8E, grain 10). In BSE, both types of zircon
display magmatic-type zoning, with rims showing a rather
faint zoning. Tips and elongate prisms were analysed by
TIMS and the data for six analyses of prisms and two of
tips define a discordia line with an upper intercept of 2612
+ 28 Ma, with four SIMS analyses on rims plotting more
or less on the same trajectory (Fig. 8F). Cores, analysed
only by SIMS, give a distinctly older age than the slender
prisms and overgrowths, defining an upper intercept age
(Fig. 8F three analyses) of 2698 + 13 Ma. Our preferred
interpretation is that the slender prisms and overgrowths
are related to crystallisation of the neosome at c. 2.6 Ga
and that the cores represent zircons from the palaeosome,
essentially derived from rocks equivalent to the pre-
migmatitic granodiorite discussed above.

Discussion

The field observations and U-Pb ages presented here
document the presence of Archaean rocks in the
geotransect through the full length of the West Troms
Basement Complex from southwestern Senja to Vanneya
in the northeast, and provide new and important
information that serves as a basis for discussing Archaean
crust-forming events and tectonomagmatic evolution of
the West Troms Basement Complex (Figs. 1, 9). The data
suggest three main episodes of Archaean crust formation,
and one superimposed, late Neoarchaean, high-grade
metamorphic event, whose significance with respect to
crustal growth and assembly history is discussed below.

Archaean rocks on southwestern Ringvassoya

In inner parts of Skarsfjorden, a NW-SE-trending shear
zone separates the largely tonalitic Dafjord gneiss from
the banded migmatitic gneisses of the Kvalsund gneiss.
The ages demonstrate that the Dafjord gneiss is older
than both generations of zircon in the Kvalsund gneiss
neosome, so it is evident that the shear zone separates
two pieces of Archaean crust that differ in both age and
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Tonalite, Vanngya (Bergh et al., 2007)

Tonalitic gneiss, southeast Ringvassoya (Zwaan & Tucker, 1996)

Mikkelvika alkaline stock (Zozulya et al., 2009)

Metavolcanic (two samples), lower unit Ringvassaya greenstone belt (Motuza et al., 2001)

Quartz-keratophyre, Skogsfjordvann on Ringvassaya (Kullerud et al., 2006a)
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Figure 9. Archaean age relationships along the geotransect in the West Troms Basement Complex. Sample locations are shown in Fig. 1 and
on the cross section in Fig. 10. The proposed subdivision into three Meso- and Neoarchaean episodes of crust formation is represented by pink,
orange and yellow squares in the age diagram, and a subsequent, poorly constrained, high-grade event is marked by blue squares.

lithology. In detail, the tonalitic Défjord gneiss records two
zircon populations at 2.92 and 2.85-2.80 Ga, with some
uncertainty regarding assignment of each population
to crystallisation, inheritance or metamorphism. The
youngest population is, within error, comparable in age
to other dated samples of the Dafjord gneiss and the
Ringvassgya greenstone belt (see Fig. 9), but somewhat
younger than the tonalite on Vanneya. The oldest
population represents a Mesoarchaean event previously
only documented in the West Troms Basement Complex
by detrital zircon grains in the Vanna group (Bergh et
al,, 2007). The complexity in the data from the neosome
in the Kvalsund gneiss reflects an up to 300 Myr history
of this rock, starting with formation of the oldest zircon
population at 2730 Ma and two populations of prisms and
rims at ¢. 2.70 and between 2.70-2.57 Ga. The deformation
along the shear zone which separates the two dated units
took place at rather high-grade conditions as evidenced
by partial melting of mafic enclaves in dilatant sites
within the Kvalsund gneiss (Fig. 2A, B), and lobate grain
boundaries in the sheared tonalite. As outlined in Bergh
et al. (2010), both Neoarchaean and Palaeoproterozoic,
large-scale tectonics are responsible for the present
configuration of the West Troms Basement Complex,
and so either of these events could be responsible for
juxtaposing the Défjord and Kvalsund gneiss units. This
question depends on how the Neoarchaean ages from the
neosome (c01-110, Fig. 5C, D) are interpreted. If the dated
neosome is correlated with the dynamic melting structures
within the shear zone, then movement on the shear zone
was Neoarchaean (>2.56 Ga). However, this correlation
is necessarily somewhat ambiguous since the sampled
neosome (Fig. 2E) was not taken in the close vicinity of

the enclaves displaying dynamic melting (Fig. 2B, C). A
Neoarchaean timing of the deformation is supported by
the fact that the shear fabric is cut by assumed 2.40 Ga
mafic dykes (Kullerud et al., 2006a) that are unaffected by
shearing (Fig. 2D). This sequence of events fits in a very
simple way with the tectonic model envisaged in Bergh et
al. (2010), involving a tonalitic terrane that is juxtaposed
against younger migmatitic terranes in the southwest.

Neoarchaean rocks on Kvaloya: the Bakkejord pluton and
Kattfjord gneiss

The new data document that the Bakkejord pluton and
Kattfjord gneiss on Kvalgya are both Neoarchaean in age,
in agreement with the results from Corfu et al. (2003). The
Bakkejord pluton grades into locally migmatitic banded
telsic and mafic gneisses of the Kattfjord gneiss. Since the
dated neosome and granite in the Kattfjord gneiss from
Torsnes contain inherited zircons of a similar age as the
Bakkejord pluton, this would indicate that rocks equivalent
in age to the Bakkejord pluton make up at least some of
the protoliths of the Kattfjord gneiss. The contact between
the two units could represent an active continental
margin/mobile belt, where a pre-existing 2.75-2.70 Ga
continental mass experienced deformation and renewed
granitic magmatism and migmatisation in the subsequent
c. 10-30 Myr interval. The renewed tectonothermal
activity is represented by migmatitic fabrics (Fig. 3) and
the dated neosome and granitic orthogneiss with ages of c.
2.70-2.67 Ga. In detail, depending on the interpretation of
the data, it is possible that the neosome represents an even
younger (c. 10 Myr) event, but this remains unresolved.
Additional constraints on the age of the protolith
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basement within the Kattfjord gneiss are provided by the
Meso- and Neoarchaean populations of detrital zircons
in psammite of the Torsnes belt (Myhre et al., 2011), with
significant populations at 2.90-2.80 Ga and 2.75-2.65 Ga
that correspond to the ages presented in this paper. The
Neoarchaean tectonothermal event in the studied part of
Kvaloya was terminated by mafic dyke emplacement in
the Bakkejord pluton at 2671 + 1 Ma. These mafic dykes
probably correlate with the ones in the Torsnes area
(Fig. 3A, D, E), but we do not rule out the possibility that
younger mafic dykes could also be present here. Primary
margins of the mafic dykes in the Torsnes area show
some evidence of emplacement in hot crust, and this
interpretation would be compatible with a thermal event
around this time since the migmatites and granitoids are
only slightly older than the 2671 Ma mafic dykes.

The granitic orthogneiss dated herein from the eastern
flank of the Torsnes belt is equivalent in age to granite
from the western flank dated by Corfu et al. (2003), and it
thus appears that the Neoarchaean rocks are coherent on
either side of this supracrustal belt.

Neoarchaean rocks with Mesoarchaean
components on Senja

Neoarchaean rocks have been assumed to be present
within banded and migmatitic gneisses on Senja (Zwaan
1995; Zwaan et al., 1998, 2003; Zwaan & Fareth, 2005), but
the age and extent of such rocks have remained uncertain
(Bergh et al, 2010) and limited to preliminary results
from samples c04-47 and c04-46 reported by Kullerud
et al. (2006b). The new data presented here document
the presence of 2692 + 6 Ma granodiorite immediately to
the east of the Svanfjellet belt (Fig. 1), within dioritic to
granodioritic gneisses. This rather homogeneous diorite-
granodiorite unit extends to the western flank of the
Svanfjellet belt, eventually grading into more complex
banded gneisses farther west (Fig. 1). The shore section at
Grunnfarnes can be considered representative of this 150
200 km? region, and the U-Pb data, although somewhat
imprecise due to scatter and discordance, indicate a three-
stage Archaean evolution. The oldest event is recorded
by c. 2.83 Ga zircon crystals and cores in a granodiorite,
which also contains a second generation represented
by c. 2.70 Ga zircon overgrowths and prismatic zircon,
representing either crystallisation or metamorphism
of the rock. This age is also recorded in cores of zircon
in the neosome, suggesting that they represent a restite
equivalent in age to the diorite-granodiorite rafts, and
this is, in fact, implied by the field observations where
these rafts are in a partial melting state (Fig. 4B). The
crystallisation age of the neosome is likely represented
by zircon overgrowths and prismatic zircon with an age
of c. 2.6 Ga, distinctly younger than any zircons recorded
in the granodiorite. Field observations here show that the
pervasive migmatisation event was followed by folding,
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mafic dyke intrusion and a second event with intrusion of
granitoid dykes and sheets (Fig. 4D, E).

An Archaean geotransect within the West Troms Base-
ment Complex

Fig. 9 is a timeline illustrating the existing and new
Meso- and Neoarchaean U-Pb data from the West
Troms Basement Complex. The 2.92-2.80 Ga tonalite
and greenstone province in the northeast represents
the earliest cratonisation of the West Troms Basement
Complex, and the 2.90-2.80 Ga tonalitic rocks here have
been acknowledged for some time, both from Ringvassoya
(Zwaan & Tucker, 1996; Zwaan et al., 1998; Motuza et al.,
2001; Kullerud et al.,, 2006b) and from Vanneya (Bergh et
al., 2007). An even older event at c. 2.92 Ga is documented
in this work by one zircon population in tonalite (c01-
107) from Skarsfjorden, thus expanding the time frame for
the West Troms Basement Complex slightly. Neoarchaean
rocks were subsequently docked against this Mesoarchaean
province, probably in the Neoarchaean since the shear fabric
along the docking shear zone in Skarsfjorden is cut by mafic
dykes that may be correlated with the 2.40 Ga Ringvassoya
dyke swarm. A Neoarchaean time of docking may also be
supported by the potential correlation of Neoarchaean
stromatic migmatite in the Kvalsund gneiss with dynamic
melting structures within the shear zone. The most likely
process of these cratonisation events, including high-
grade ductile shearing and migmatisation, is by crustal
contraction and accretion caused by plate convergence,
probably also involving juxtaposition of different terranes
(Bergh et al., 2010). The main Neoarchaean crust formation
to the southwest of this shear zone took place between
2.75 and 2.67 Ga in two distinct events, but this region also
contains Mesoarchaean rocks as recorded by a group of 2.83
Ga zircons in a migmatitic granodiorite from southwest
Senja (Figs. 9, 10). We have found no major ‘breaks’ in the
ages of the Archaean rocks associated with the structural
architecture of this part of the geotransect. For example,
both flanks of the high-strain supracrustal belt in Torsnes
are underlain by age-equivalent granitoids. Similarly, we
have documented 2.69-2.70 Ga granitoid gneisses on
either side of the Svanfjellet belt on Senja, suggesting that
large parts of the Neoarchaean rocks here record the same
cratonisation history. However, ages of felsic crust are not
uniquely diagnostic, and it is possible that there are some
distinct differences in, e.g., geochemical affinities associated
with the structural architecture seen in the cross section in
Fig. 10. Also, large areas of presumed Neoarchaean crust
on Kvalgya and Senja are still undated and documentation
of these areas, e.g., within the Senja Shear Belt, would be
necessary to fully resolve this question.

Age constraints for Palaeoproterozoic and younger events

Most parts of the Archaean geotransect in the West
Troms Basement Complex have been overprinted by
the Svecofennian (1.8-1.7 Ga) tectonometamorphic
events and invaded by intrusions as outlined in Bergh
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Figure 10. Cross section of the geotransect in the West Troms Basement Complex (from Bergh et al., 2010). The units with Archaean rocks
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et al. (2010). In spite of the widespread Svecofennian
intrusive and metamorphic activity, the U-Pb systematics
of the Archaean minerals presented here provide little
direct information about the timing of these events. The
only exception is the pale titanite in the tonalite of the
Bakkejord pluton on Kvalgya that plots very close to the
lower intercept of a Neoarchaean-Palaeoproterozoic
mixing line at 1717 + 74 Ma (Fig. 6). One could perhaps
expect a similar, Neoarchaean-Palacoproterozoic, two-
stage evolution of zircon manifested as, e.g., mixing lines
or Palaeoproterozoic zircon rims, but this is not the case
in any of the samples. In fact, the zircon data for the
Bakkejord tonalite (Fig. 6) plot close to a Neoarchaean
upper-intercept age with a very long projection towards a
lower-intercept age between 0.7 and 0 Ga, which is likely
related to Pb loss. Mixing between two Archaean age
components, on the other hand, is evident in some of the
samples, e.g., c01-110, where the data reveal the presence
of a Neoarchaean zircon population present as cores and
large fragments, reflecting either a xenocrystic population
or a population related to the neosome, with rims that
provide a younger Neoarchaean age interpreted either as
the time of migmatisation or of a secondary metamorphic
overprinting. In summary, there is little evidence from the
TIMS data that, for example, zircon growth as a response to
Svecofennian reworking is responsible for the discordance.
This can be confirmed by SIMS analyses, where zircon
rims were targeted specifically to resolve this question.
Consequently, we attribute the discordance mainly to
post-Archaean Pb loss, in some cases superimposed on
mixing between Archaean age components. The Pb-loss
lines commonly give various Neoproterozoic lower
intercepts, which were also noted by Corfu et al. (2003).
These lower intercept ages are imprecise due to very long
projections, but many overlap with Neoproterozoic Ar-Ar
ages presented by Dallmeyer (1992), interpreted by him
to result from Sveconorwegian tectonothermal activity.
Again, in the data presented here (or in other U-Pb data
from the West Troms Basement Complex) there are
unambiguous indications of zircon growth at that time.

Regional correlatives

Archaean rocks in Vesteralen, southwest of Senja (Fig.
1), have magmatic protolith ages of between 2.85 and
2.70 Ga, and they record a high-grade event at c. 2640
Ma (Griffin et al., 1978; Corfu, 2007). Along with the
seemingly equivalent, present structural position on
the basement high west of the Scandian nappes, there
seem to be just as good reasons to correlate between the
Neoarchaean rocks in Vesterdlen and the West Troms
Basement Complex, as internally within the West Troms
Basement Complex. The closest area of Archaean rocks
in the Fennoscandian Shield is the Norrbotten province
in northern Sweden and Finland (Holtta et al., 2008),
with Meso- to Neoarchaean TTG rocks of 2.83 and
2.67 Ga (Ohlander et al, 1987). Archaean rocks are
also thought to underlie Palacoproterozoic rocks to the
southwest of the Norrbotten province, defining the NW-
SE-trending Archaean-Proterozoic boundary in the
Fennoscandian Shield (Ohlander et al., 1987; Ohlander
& Skiold, 1994). Thus, in broad terms, the Meso- to
Neoarchaean tectonomagmatic evolution is similar, and
the West Troms Basement Complex could constitute
the northwestern extension of the Norrbotten province.
Even though the West Troms Basement Complex and the
nearby Lofoten—Vesteralen province may be considered
as an autochthonous part of the Fennoscandian Shield,
the tectonostratigraphic position within the Caledonian
framework still remains enigmatic. The current position
on the edge of the Fennoscandian Shield raises the
question as to what role it played in past plate-tectonic
scenarios, such as the likely communion of Baltica and
Laurentia at the end of the Archaean (Bleeker & Ernst,
2006; Mertanen & Korhonen, 2011) and the situation
prior to Palaeoproterozoic orogeny (e.g., Bridgwater
et al,, 1990; Connelly et al, 2000; Myhre et al., 2011).
Whether or not the West Troms Basement Complex is
allochthonous, it does occupy a position on the very edge
of the Fennoscandian Shield and therefore it makes sense
to point out other areas in the North Atlantic realm where
Archaean rocks are prominent. Palaeogeographical maps
discussed in the literature look rather familiar in many
cases, and illustrate these possible correlative cratons both
in the Palaeoproterozoic (e.g., Bridgwater et al., 1990;
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Connelly et al, 2000) and at the end of the Archaean
(Holtta et al., 2008).

Mafic magmatism

Whereas mafic magmatism previously documented in
the West Troms Basement Complex at 2.40 Ga (Kullerud
et al,, 2006a), 2.221 Ga (Bergh et al,, 2007) and 1.99 Ga
(Myhre et al., 2011) can be correlated with either Baltica
or Laurentia, to our knowledge the 2.671 Ga mafic dyke
swarm reported here does not have any direct equivalents
in those cratons. Since this dyke swarm is only slightly
younger than some of the associated granitoid intrusions,
it is perhaps more appropriate to consider it as a result of
the same orogenic event rather than a distinct continental
dyke swarm. Although somewhat younger, in terms of
tectonic position the mafic dykes invite a comparison
with the 2.695 Ga Mikkelvik alkaline stock in Ringvasseya
(Zozulya et al., 2009).

Conclusions

New U-Pb data from the West Troms Basement Complex
in North Norway document the extent of an Archaean
geotransect perpendicular to the structural grain of the
region. The U-Pb data, together with published data,
outline a three-stage magmatic evolution of the West
Troms Basement Complex, with a subsequent, local,
Neoarchaean high-grade metamorphic event. The oldest
rocks are found in the northeastern part of the West
Troms Basement Complex, with various 2.92-2.80 Ga
granitoids and a greenstone belt. This region is bounded
against younger banded migmatitic gneisses of the
Kvalsund gneiss by a high-grade shear zone. The Kvalsund
gneiss and the remainder of the West Troms Basement
Complex record important events of crustal magmatism
and reworking at 2.75-2.70 Ga and 2.70-2.67 Ga, and
concluded with the emplacement of a mafic dyke swarm
on Kvalgya at 2.671 Ga. The 2.75-2.70 Ga event saw
intrusion of the major Bakkejord pluton and formation
of the protoliths to some of the banded gneisses, followed
by granitoid intrusion and migmatisation at 2.70-2.67
Ga. On Senja, granodiorite on the eastern flank of the
Svanfjellet belt crystallised at 2.69 Ga, and a similar age is
also recorded in two samples from southwest Senja where
magmatism and/or metamorphism occurred during
distinct events around 2.80, 2.70 and 2.60 Ga. Two samples
of neosome from Ringvasseya and Senja record evidence
of a latest Neoarchaean high-grade event, but the details
regarding the timing and nature of this event remain to
some degree uncertain.

The architecture of the geotransect is the combined result
of Archaean accretionary processes and subsequent,
dominantly Svecofennian, deformation. The high-grade
shear zone separating the dominantly Mesoarchaean
Défjord gneiss and the dominantly Neoarchaean Kvalsund
gneiss is likely an example of the Neoarchaean tectonism.
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The rest of the geotransect (including the Kvalsund and
Kattfjord gneisses and gneiss units on Senja) records a
uniform two (three)-stage Neoarchaean cratonisation.

In spite of its complex post-Archaean evolution, the
West Troms Basement Complex contains a remarkably
well-preserved record of Meso and Neoarchaean crustal
evolution. The rocks were formed and modified at globally
important times of Archaean cratonisation, and there are
many potential correlatives in the North Atlantic realm
and Fennoscandian Shield. For example, a correlation
with the nearby Archaean rocks in Vesteralen seems to be
supported by the data.

Acknowledgments. The constructive and thorough reviews by Bernard
Bingen and an anonymous reviewer are greatly acknowledged. The
first author wishes to thank David Root and Pritam Nasipuri for
discussions and help with the fieldwork. Gunborg Bye Fjeld is thanked
for preparing most of the mineral separates. Paul E.B. Armitage is
thanked for conducting fieldwork and producing several University of
Tromsg internal reports on the geology of northwest Ringvassoya and
the Svanfjellet area on Senja, and for providing sample pa04-2. We thank
Martin Whitehouse, Lev Ilyinsky and Kerstin Lindén at the Nordsim
laboratory for technical assistance. SIMS analyses were supported by
NEFR ‘Smaforskmidler’ granted to Kare Kullerud. The Nordic geological
ion microprobe facility (Nordsim) is operated and funded under an
agreement between the funding agencies of Denmark, Norway, Sweden
and Finland, and the Swedish Museum of Natural History. This is
Nordsim publication no. 326.

References

Andersen, T.B., Jamtveit, B, Dewey, JE & Swensson, E. 1991:
Subduction and eduction of continental crust: major mechanisms
during continent-continent collision and orogenic extensional
collapse, a model based on the south Norwegian Caledonides. Terra
Nova 3,303-310.

Armitage, PE.B. & Bergh, S.G. 2005: Structural development of the
Mjelde-Skorelvvatn Zone on Kvaleya, Troms: A metasupracrustal
shear belt in the Precambrian West Troms Basement Complex,
North Norway. Norwegian Journal of Geology 85,117-132.

Bergh, S.G., Kullerud, K., Myhre, PI., Corfu, F, Armitage, PE.B,,
Zwaan, K.B. & Ravna, E.J.K. in press: The Archaean elements of the
basement outliers west of the Scandinavian Caledonides in North
Norway: architecture, evolution and possible correlation with
Fennoscandia. Archean earth and early life, Springer.

Bergh, S.G., Kullerud, K., Corfu, E, Armitage, PE.B., Auvray, B,
Johansen, H.W., Pettersen, T. & Knudsen, S. 2007: Low-grade
sedimentary rocks on Vanna, North Norway: A new occurrence
of a Palaeoproterozoic (2.4-2.2 Ga) cover succession in northern
Fennoscandia. Norwegian Journal of Geology 87,301-318.

Bergh, S.G., Kullerud, K., Armitage, PE.B., Zwaan, K.B., Corfu, F,
Ravna, EJ.K. & Myhre, PI. 2010: Neoarchaean to Svecofennian
tectono-magmatic evolution of the West Troms Basement
Complex, North Norway. Norwegian Journal of Geology 90,21-48.

Bleeker, W. & Ernst, R. 2006: Short-lived mantle generated magmatic
events and their dyke swarms: The key unlocking Earth’s
paleogeographic record back to 2.6 Ga. In Hanski, E., Mertanen, S.,
Rdmo, T. & Vuollo, J. (eds.): Dyke Swarms — Time Markers of Crustal
Evolution. Balkema Publishers, Rotterdam, pp. 3-26.

Bridgwater, D., Austrheim, H., Hansen, B., Mengel, F.,, Pedersen, S. &
Winter, J. 1990: The Proterozoic Nagssugtogidian mobile belt of
southeast Greenland: A link between the eastern Canadian and
Baltic shields. Geoscience Canada 17,305-310.



24 Pl Myhre et al.

Connelly, J.N., van Gool, JJAM. & Mengel, EC. 2000: Temporal
evolution of a deeply eroded orogen: the Nagssugtoqidian Orogen,
West Greenland. Canadian Journal of Earth Sciences 37,1121-1142.

Corfu, E 2004: U-Pb age, setting and tectonic significance of the
anorthosite-mangerite-charnockite-granite suite,  Lofoten-
Vesteralen, Norway. Journal of Petrology 45,1799-1819.

Corfu, E 2007: Multistage metamorphic evolution and nature of the
amphibolite-granulite facies transition in Lofoten-Vesteralen,
Norway, revealed by U-Pb in accessory minerals. Chemical Geology
241,108-128.

Corfu, F, Armitage, PE.B., Kullerud, K. & Bergh, S.G. 2003: Preliminary
U-Pb geochronology in the West Troms Basement Complex, North
Norway:Archaean and Palacoproterozoic events and younger
overprints. Geological Survey of Norway Bulletin 441,61-72.

Dallmeyer, R.D. 1992: “*Ar/* Ar mineral ages within the Western Gneiss
Terrane, Troms, Norway: evidence for polyphase Proterozoic
tectonothermal activity (Svecokarilian and Sveconorwegian).
Precambrian Research 57,195-206.

Griffin, W.L., Taylor, P.N., Hakkinen, J.W., Heier, K.S., Iden, LK., Krogh,
E.J., Malm, O., Olsen, K.I., Ormaasen, D.E. & Tveten, E. 1978:
Archaean and Proterozoic crustal evolution in Lofoten—Vesteralen,
N Norway. Journal of the Geological Society 135,629-647.

Henderson, I. & Kendrick, M. 2003: Structural controls on graphite
mineralisation, Senja, Troms. NGU Report 2003.011,111 pp.

Holtta, P, Balagansky, V., Garde, A.A., Mertanen, S., Peltonen, P,
Slabunov, A., Sorjonen-Ward, P. & Whitehouse, M. 2008: Archean of
Greenland and Fennoscandia. Episodes 31,13-19.

Kullerud, K., Skjerlie, K.P, Corfu, F. & de La Rosa, J.D. 2006a: The
2.40 Ga Ringvassgy mafic dykes, West Troms Basement Complex,
Norway: The concluding act of early Palacoproterozoic continental
breakup. Precambrian Research 150, 183-200.

Kullerud, K., Corfu, E, Bergh, S.G., Davidsen, B. & Ravna, E.K. 2006b:
U-Pb constraints on the Archean and Early Proterozoic evolution
of the West Troms Basement Complex, North Norway. Bulletin of
the Geological Society of Finland, Special Issue 1,p.79.

Mertanen, S. & Korhonen, F. 2011: Paleomagnetic constraints on an
Archean-Paleoproterozoic  Superior-Karelia connection: New
evidence from Archean Karelia. Precambrian Research 186, 193—
204.

Motuza, G., Motuza, V., Beliatsky, B. & Savva, E. 2001: The Ringvassoya
greenstone belt (Tromse, north Norway): implications for
a Mesoarchaean subduction zone. EUROPROBE time-slice
symposium Archaean and Proterozoic Plate Tectonics: Geological
and Geophysical Records, 43-44.

Myhre, PI, Corfu, F. & Bergh, S. 2011: Palaeoproterozoic (2.0-1.95Ga)
pre-orogenic supracrustal sequences in the West Troms Basement
Complex, North Norway. Precambrian Research 186, 89-100.

Sawyer, E.W. 2008: Atlas of migmatites. The Canadian Mineralogist,
Special Publication 9, 389 pp.

Steltenpohl, M.G., Kassos, G., Andresen, A., Rehnstrom, E.F &
Hames, W.E. 2011: Eclogitization and exhumation of Caledonian
continental basement in Lofoten, North Norway. Geosphere 7, 202~
218.

Whitehouse, M.J. & Kamber, B.S. 2005: Assigning dates to thin gneissic
veins in high-grade metamorphic terranes: a cautionary tale from
Akilia, southwest Greenland. Journal of Petrology 46,291-318.

Whitehouse, M.J., Kamber, B.S. & Moorbath, S. 1999: Age significance
of U-Th-Pb zircon data from early Archaean rocks of west
Greenland - a reassessment based on combined ion-microprobe
and imaging studies. Chemical Geology 160,201-224.

Zozulya, D., Kullerud, K., Ravna, E.K., Corfu, E & Savchenko, Y. 2009:
Geology, age and geochemical constraints on the origin of the Late
Archean Mikkelvik alkaline massif, West Troms Basement Complex
in Northern Norway. Norwegian Journal of Geology 89, 327-340.

Zwaan, K.B. 1995: Geology of the West Troms Basement Complex,
northern Norway, with emphasis on the Senja Shear Belt: a
preliminary account. Geological Survey of Norway Bulletin 427,
33-36.

NORWEGIAN JOURNAL OF GEOLOGY

Zwaan, K.B. & Fareth, E. 2005: Bedrock geology map, Mefjordbotn
1433 1V, scale 1: 50,000, preliminary edition, Norges geologiske
undersokelse.

Zwaan, K.B. & Tucker, R. 1996: Absolute and relative age relationships
in the Precambrian West Troms Basement Complex, northern
Norway (Abstract). 22" Nordic Geological Winter Meeting, Abo,
Finland, p. 237.

Zwaan, K.B., Fareth, E. & Grogan, PW. 1998: Bedrock geology map,
Tromse, scale 1:250,000, Norges geologiske undersokelse.

Zwaan, K.B., Fareth, E. & Johannesen, G.A. 2003: Bedrock geology
map, Gryllefjord 1333 I, scale 1: 50,000, preliminary edition, Norges
geologiske undersokelse.

Ohlander, B. & Skiold, T. 1994: Diversity of 1.8 Ga potassic granitoids
along the edge of the Archaean craton in northern Scandinavia:
a result of melt formation at various depths and from various
sources. Lithos 33,265-283.

Ohlander, B., Skisld, T., Hamilton, PJ. & Claesson, L.-A. 1987: The
western border of the Archaean province of the Baltic shield:
evidence from northern Sweden. Contributions to Mineralogy and
Petrology 95,437-450.



