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Viscous folded migmatites exposed between Hasfjord and Hoyvika in southem Sørøy have both tield 
and petrographic features typical of the Eidvågeid Supracrustal Sequence, a presumed basement unit in 
the Kalak Nappe Complex (Middle Allochthon). The distribution of the migmatites, the margins of 

which have been cut and hornfelsed by the Seiland Igneous Province, is consistent with their being part 
of the Eidvågeid Sequence. If the migmatites on Sørøy are basement, then their structures cannot be 

used to support either the idea of a pre-Caledonian Porsanger Orogeny or a pre-Caledonian emplacement 

age for the Seiland lgneous Province. 

A. H. N. Rice, Geologisch-Paliiontologisches lnstitut, Ruprecht-Kar/s Universitiit, fm Neuenheimer Feid 

234, D-6900 Heidelberg, West Germany. 

In the late 1970s certain ortho- and paragneisses 
within the northwest part of the Kalak Nappe 
Complex (the Middle Allochthon in Finnmark; 
Fig. l) were interpreted as basement rocks 
(Ramsay & Sturt 1977; Ramsay et al. 1979; see 
also Ramsay et al. 1985a, b; Gayer et al. 1985); 
previously these rocks bad been incorporated in to 
the lower parts of local stratigraphies and cor
related with the rocks on Sørøy (e.g. Worthing 
1971). On Seiland two major basement complexes 
have been recognized (Akselsen 1982); one, com
posed of pelitic paragneisses and migmatites, is 
called the Eidvågeid (Supracrustal) Sequence and 
the other, composed of tonalitic orthogneisses, 
is termed the Fagervik (lnfracrustal) Complex. 

Unconformable relationships have been found 
between the Fagervik Complex and the overlying 
Sørøy Group (Ramsay & Sturt 1977; Ramsay et 
al. 1979), but not between the Eidvågeid 
Sequence and the Sørøy Group. (In this paper 
the informal revisions to the nomenclature of the 
stratigraphy of the metasediments in the Kalak 
Nappe Complex suggested by Townsend et al. 
(1989) are used; essentially the stratigraphy is 
made up of the Sørøy Group, divided into several 
formations - see Fig. 2.) In the absence of good 
evidence to show a different structural his tory, 
there is little compelling data to suggest that the 
Eidvågeid Sequence is a basement unit, although 
it is generally accepted as such. 

Radiometric dating of minor adamellitic 
intrusions in the Porsangerhalvøya area, one of 
which cuts D2 folds and both of which have been 
folded by D3, indicates that the early deformation 
(pre- to syn-peak of metamorphism) within the 
Sørøy Group occurred in a pre-Caledonian event, 
the Porsanger Orogeny (pre-ca. 800 Ma), which 
may be a correlative of the Grenvillian/ 
Sveconorwegian event (Daly et al. 1990). The 
Kalak Nappe Complex in the Porsanger-Sørøy 
region (and probably further east) is thus a base
ment unit within the Caledonides. For this paper, 
however, the term 'cover' is retained for rocks 
deformed for the first time in the Porsanger 
Orogeny and 'basement' for rocks thought to 
have been deform ed even earlier, possibly in the 
Archean (cf. Sturt & Austrheim 1985). The early, 
pre- to syn-Porsanger Orogeny part of the Seiland 
Igneous Province has been termed the Sørøy 
Igneous province, whilst the later (700-520 Ma) 
part of the province has been termed the Stjernøy 
lgneous Province (Pedersen et al. 1989; Daly et 
al. 1990). 

40 Arf9 Ar and Rb-Sr da ting of the Kalak Nappe 
Complex has given evidence of thermal reac
tivation in the Caledonian orogeny at 42�00 Ma 
(Scandian event), during the emplacement of the 
overlying Upper Allochthon and imbrication of 
the underlying Lower Allochthon (Andersen et 
al. 1982; Dallmeyer et al. 1988, 1989). The sig-
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Fig. 1. Map of the Kalak Nappe Complex of northwest Finnmark. Modified to show areas of Eidvågeid Sequence rocks on Sørøy 

(migmatites of Appleyard 1965, Roberts 1974 and this work). U.A. M.N. - Upper Allochthon, Magerøy Nappe; L.A. - Lower 
Allochthon, G.T.B.- Gaissa Thrust Belt, K.A.S.- Komagfjord Antiformal Stack; Autochthon (Dividal Group and Baltic Shield). 

nificance of Finnmarkian 40 Arf9 Ar ages in the 
Kalak Nappe Complex (Dallmeyer 1988) is 
unclear, but similar ages have been recorded 
further south in the orogen. 

Localities referred to in the text are shown in 
either Figs. l, 2 or 4; grid references refer to the 
1:50,000 map sheets, series M711, with the sheet 
num ber given first and then the grid co-ordinates. 
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Fig. 2. Map of Sørøy (see Fig. 1), after Appleyard (1965), Roberts (1974) and Speedyman (1983). H- Hasvik, B- Breivikbotn, 
S - Storelv and Hu- Husfjord, plutons of the Seiland Igneous Province. Locality of Fig. 4 shown. 

Summary of Eidvågeid type 
basement rocks in NW Finnmark 
The type section for the Eidvågeid Sequence is 
on Seiland (Akselsen 1982). Rocks correlated 
with the type Eidvågeid Sequence have been 
found in many other parts of the Sørøy-Seiland 
Nappe (Ramsa y et al. 1985a, b ); particularly good 
road sections exist on Kvaløy and between 
Revsbotn and Selvika in the Porsangerhalvøya 
region (Fig. 1). Similar rocks have also been 
found in the upper part of the Havvatnet lmbri
cate Stack in Revsbotn, where they Iie in the 
footwall to the Sørøy-Seiland Nappe, and 
between Revsbotn and Repparfjord, forming the 
Seivika Nappe (Gayer et al. 1985). The Seivika 
Nappe is most readily seen near the end of the 
road along the north side of Repparfjord (Fig. l; 
1936 Il 04503745). 

Several features stand out as being common to 
the Eidvågeid Sequence and its inferred cor
relatives. The rocks are typically coarse-grained 
biotite-rich migmatites, frequently with a distinct 
purple colour. Translucent pink xenoblastic to 
sub-idioblastic garnet porphyroblasts may be up 
to 15 cm in diameter (as seen on the ro ad section 
on Kvaløy) with a large range of porphyroblast 
sizes in hand specimen. These porphyroblasts may 
have a quartzofelspathic halo up to 2 cm wide. 
Sub-idioblastic to xenoblastic K-felspar por
phyroblasts and porphyroclasts up to 10 cm across 
are common. In many cases the K-felspars are in 
equilibrium with porphyroblastic Al2Si05 phases 
(up to 4 cm long aggregates), indicative of gran u
lite facies metamorphism. Fibrolite has been 
observed growing along quartz and K-felspar 
grain boundaries in the Sei vika Nappe. Within the 
Ersvik Formation on Seiland and in the Seivika 
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Fig. 3. Detailed drawings of garnet (A, C, D) and K-felspar (B) porphyroblasts from rocks correlated with the Eidvågeid Sequence 

in the Havvatnet Imbricate Stack (A) and Seivika Nappe (B--D). S, refers to the orientation of the main external foliation. (Grid 
references; A- 1936 Il 08574940, B- 1936 Il 06053910, C- 1936 Il ca. 923292, D- 1936 Il 04503745. ) 
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Nappe the K-felspars frequently have an Sl 
inclusion fabric defined by opaque inclusions, sil
limanite needles and small biotites; in some cases 
the sillimanite needles can be seen to be wrapped 
around the poikiloblastic core of the K-felspar 
(Fig. 3B; Akselsen 1982; Rice 1982). In other 
parts of the Eidvågeid Sequence K-felspars com
monly include large, randomly oriented, rounded 
quartz inclusions and are partially myrmekitic. 
Muscovite is not common, except where associ
ated with Al2Si05 phases. 

In some cases the migmatites have a more 
complex pegmatite intrusion/deformation history 
than the adjacent cover rocks but there is little 
unequivocal structural evidence to support a base
ment origin for these rocks. 

Sørøy 
The Sørøy-Seiland Nappe covers most of north
west Porsangerhalvøya, Kvaløy and Seiland as 
well as the Øksfjord-Kvænangen peninsula and 
many of the islands further to the northwest 
(Fig. 1) . Within the nappe the geology of Sørøy 
is distinctive for several reasons (Figs. l, 2). First, 
the island comprises the largest area of cover 
rocks exposed within the nappe, with younger 
sedimentary units in the northern part of the 
island. Second, the southern part of the island 
has the )argest plutons of the Seiland Igneous 
Province which are not emplaced into basement 
rocks. In the Stettensfjord area these cut all the 
sedimentary formations of the Sørøy Group 
(Speedyman 1983). Third, the boundary of the 
large area of migmatites which crops out in the 
south of the island (Roberts 1974), at the base of 
the stratigraphic sequence, is discordant to the 
margins of the igneous plutons (Fig. 1). The sig
nificance of these points is discussed later. 

The Hasvik-Sørvær road section 

This road section has been divided into seven 
parts (A-G, Fig. 4); only rocks exposed by blast
ing during the construction of the road have been 
investigated since these show most clearly the 
features of the rock. 

SECTION A Iies between Kobbenes, in 
Hasfjord, and Hasfjordneset (Iocations 85-116; 
Fig. 4A, B). In this area pelitic migmatites have 
been intruded by several thick sheets of the Has-
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vik Gabbro (or, alternatively, the Hasvik Gabbro 
contains several large xenoliths of migmatites). 
The migmatites are composed of dark, sometimes 
faintly purple, pelitic to semi-pelitic biotite schists 
with abundant concordant foliated quartzofel
spathic pegmatites up to l m thick, as well as 
numerous separate felspar blebs up to 6 cm in 
diameter. Xenoblastic pink garnets, generally less 
than l cm in diameter are very common; Iocally 
larger garnets have been found, aften having rims 
of quartzofelspathic material (Iocations 94 & 99; 
Fig. 4B). 

Garnet amphibolite ( ± biotite) sheets lying con
cordant with the migmatite banding are inferred 
to be of intrusive origin (Iocations 85 & 92; 
Fig. 4B). Both the migmatites and the garnet 
amphibolites have a well-developed penetrative 
fabric which has been chaotically folded in to tight 
to isoclinal recumbent structures with an axial 
planar fabric. Thick, ptygmatically folded but 
essentially unfoliated pegmatites containing fel
spars up to 15 cm Iong and large biotite flakes, 
cut across the folded migmatites. 

All these rocks have been cut by unfoliated 
or very weakly foliated intrusions of the Hasvik 
Gabbro, some of which have chilled margins. 
There is some evidence of slight post-intrusion 
rotation of the migmatite banding towards 
parallelism with the intrusive contact (location 
96; Fig. 4B). Near the gabbros the migmatites 
have been recrystallized and are more equi
granular, with a strong hornfels texture. There is 
no evidence that the degree of migmatization or 
falding increases towards the intrusive margins. 

SECTION B. The rocks west of the Hasvik pluton 
(Iocations 119-121; Fig. 4A) have been strongly 
hornfelsed. Despite this, they contain relict 
gneissose and migmatitic textures, with large 
(20 cm) felspar pods, probably derived from 
extensive boudinage of pegmatitic veins, Iying 
within the major compositional banding of biotite 
semi-pelites. Xenoblastic pink garnets up to 
1. 5 cm in diameter are present, although smaller 
porphyroblasts are more abundant. Discordant 
unfoliated pegmatites and aplites cut the com
positional banding and are thought to pre-date 
the hornfelsing texture. Farther north (locations 
122 & 123; Fig. 4A) at !east eight steeply dipping 
but highly sheared metabasic sheets (now biotite
chlorite amphibolites) up to 0.5 m thick cut the 
migmatitic banding at a low angle, with a pen
etrative fabric sub-parallel to their margins. 
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Fig. 4. DA. Map of the Kobbenes to Sørvær road section on western Sørøy (see Fig. 2). DB. An enlargement of the Kobbenes 

to Hasfjordneset section. Strictly the geology shown refers to the road section, but has been drawn wider to make it clearer. A to 

G are the sections discussed in the text. All localities observed are indicated. 

SECTION C. The rocks in the area between east 
of K vithellar and south of Lille Bårvika (Jocations 
161-164; Fig. 4A) are medium to pale grey psam
mites, locally with many small, brick-red, sub-

idioblastic garnets and abundant muscovite por
phyroblasts. In some areas felspar blebs are also 
common. Compositional hands are up to 15 cm 
thick and sedimentary structures are common. 
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SECTION D lies southeast of Lille Bårvika 
(locations 152-160; Fig. 4A). The rocks to the 
north and south of Flågen, in Store Bårvika 
(locations 152 and 156-158; Fig. 4A) contain 
abundant pink xenoblastic garnets up to 2 cm in 
diameter, often in clots with associated quart
zofelspathic halos and set in a faintly purple bio
tite schist. Felspar-rich pegmatite veins lie parallel 
to the foliation. Single felspar porphyroblasts/ 
clasts are also present in this part of the road 
section. 

SECTION E includes Jocalities 151 to 145 (Fig. 
4A). Generally the rocks are well banded, coarse, 
rather 'gneissose' appearing psammites, exten
sively altered by the adjacent intrusions of the 
Breidvikbotn Gabbro (Fig. 2) but still retaining 
sedimentary structures (Krill & Zwaan 1987). 

SECTION F. The rocks in this section are biotite 
schists, containing abundant pink xenoblastic gar
nets, some up to 1.5 cm in diameter, occasionally 
with the thin quartzofeldspathic rims, and 
numerous muscovite porphyroblasts, probably 
relics after kyanite or sillimanite (locations 138-
140; Fig. 4A). Both weakly foliated and un
foliated pegmatites are present, the former often 
folded with the main compositional banding, 
although slightly discordant to it, and the Jatter 
cutting folds. In some of the former veins a poss
ible early fabric, oblique to the main regional 
schistosity (which is parallel to the compositional 
banding) is present. In some cases metabasites 
within this part of the road section are unfoliated, 
suggesting they are related to the Seiland Igneous 
Province, but most are thin ( <20 cm) and very 
soft, having been altered to biotite-chlorite
amphibole schists. These sheets cross-cut earlier 
folds and have a foliation subparallel to their 
margins, which may be gently warped about sub
horizontal axial surfaces. 

SECTION G. To the west of Section F a thick 
metasedimentary sequence crops out (Fig. 2). It 
dominantly comprises psammites and muscovite
gamet schists, the former often containing well
preserved sedimentary structures. Although no 
detailed work has been undertaken, the presence 
of aluminium silicates and staurolite indicates that 
middle to upper amphibolite facies metamorphic 
conditions developed. No evidence of either mig
matization or granulite facies metamorphism has 
been reported from this part of the island. 
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In general the contact between the psammites 
and the underlying migmatites is not exposed 
in the road sections; most contacts are against 
intrusive rocks of the Seiland Igneous Province. 
In the Hansvoll region, however, it is possible 
to walk from psammites (section G) through to 
migmatites (section F); the two rock types appear 
to merge in the area immediately west of Hoy
vikvatn (locations 137 & 138; Fig. 4A). Above 
the contact minor folds (F2) have axes subparallel 
to the thrusting direction, suggesting high strains 
(Bryant & Reed 1969; Sanderson 1973; Williams 
1978), possibly related to thrusting within the co re 
of the major D2 antiform in that area (Ramsay 
& Sturt 1973), although amphibolite sheets in 
this area are still noticeably discordant to the 
compositional layering. 

In the above descriptions it is clear that there 
are two main rock types exposed in the road 
section between Hasfjord and Hoyvika ( excepting 
the intrusive rocks). A large part of the section is 
composed of intensely folded pelitic migmatites 
(Sections A, B, D and F) whilst the remainder 
(Sections C, E and G) is comprised of relatively 
low-strain psammitic metasediments, Jocally 
homfelsed by the Seiland Igneous Province. The 
development of folds in the former rocks has been 
ascribed to 'anatectic fiow folding' related to the 
emplacement of the Seiland Igneous Province 
(Krill & Zwaan 1987). 

Anatectic flow folding 
McLellan (1984) showed that with over 30% mig
matitic melt the rheology of rocks during folding 
changes dramatically and complex random struc
tures (viscous folds) develop, otten showing 'evi
dence' of polyphasal refolding. By ascribing the 
formation of the folds lying dose to the Seiland 
Igneous Province to a viscous folding process, 
related to anatectic mel ting at the time of plutonic 
emplacement, Krill & Zwaan (1987, 1988) were 
able to postulate a pre-Finnmarkian orogeny 
emplacement age for the Seiland Igneous 
Province, within an extensional environment. 
Such pre-orogenic interpretation is more com
patible with the alkaline geochemistry of some 
parts of the province (Ramsay 1973; Robins & 
Gardner 1975). 

However, no detail ed stuctural evidence was 
presented by Krill & Zwaan (1987) to support 
this hypothesis and Roberts (1988) has stated that 
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the folds can be related to the regional structure 
of Sørøy (but see discussion). Several further 
points suggest that the structures seen in the rocks 
are not related to the emplacement of the Seiland 
Igneous Province. First, the broad zone of mig
matization is discordant to the margins of the 
plutons. Although same of the plutons did cause 
migmatization in a narrow aureole (Sturt & Tay
lor 1972; Speedyman 1983), the rocks to the north 
of Flågan are not viscously folded, despite their 
proximity to the Breidvikbotn pluton (Section 
E, above) and in the case of the migmatized 
metasediments around the northeastern part of 
the Husfjord Complex (Speedyman 1983), Krill & 
Zwaan (1987) postulated a thrust contact between 
the migmatites and the plutonic rocks. Further, 
migmatites crop out in the north and northwest 
of Sørøy, where there are no igneous rocks 
(Appleyard 1965; Roberts 1968). Both of these 
observations demonstrate that there is no unique 
spatia! relationship between the Seiland Igneous 
Province and the development of migmatites with 
viscous folds. Second, the viscous fold model 
(McLellan 1984) applies to rocks undergoing com
pressional deformation. How an undeformed 
pluton (Hasvik Pluton), emplaced during an 
extensional vent, could have caused two phases 
of deformation was not explained. So far as the 
author is aware, similar deformation patterns 
have not been found associated with other 
intrusions emplaced during extensional tectonics. 
Third, the only noticeable effect of the Hasvik 
Pluton was to form an extremely hard hornfels. 
This recrystallization is more pronounced doser 
to the intrusion. 

Note that the migmatitic rocks in southern Sei
land described by Sturt et al. (1980; Fig. 1), which 
Krill & Zwaan (1987, p. 20) quoted in support 
of their argument that the emplacement of the 
Seiland Igneous Province caused wide zones of 
anatexis, are all part of the Eidvågeid Sequence 
(Daly, pers. comm. 1989). 

Petrographic analysis 
Garnet porphyroblasts are almost unique in their 
ability to record the evolution of an orogenic 
region (MacQueen & Powell 1977; Bell 1985); 
different tectonometamorphic histories lead to 
different textural features. This hypothesis is used 
to compare garnets both from the Storelv and 
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Kokelv Formations of the Sørøy Group and from 
the Eidvågeid Sequence with those found in the 
migmatitic rocks on Sørøy. Other petrographic 
comparisons are also made. 

Garnet porphyroblasts in the Kokelv and 
Store/u Formations 

In these pelitic units garnets are idioblastic or 
subidioblastic and <4 mm in diameter, with a 
limited size range at any locality. Garnets may be 
opaque (high inclusion content) or translucent 
(low inclusion content); the former is typical of 
the structurally lower nappes. In the lower nappes 
garnets are almandine red, becoming pinker 
(higher pyrope content) in higher units. 

Nearly all garnets have two major textural 
zones (Gtl, Gt2) mirrored by two chemical zones 
(Rice 1984 and unpublished data). Except in gar
nets with spiral inclusion fabrics, the quartz and 
opaque inclusions in Gtl define a generally fine
grained planar Sl fabric surrounded by either 
an inclusion-free zone or more equidimensional 
quartz grains. In higher nappes Sl is frequently 
poorly developed. 

The regional schistosity, S2, has been wrapped 
around Gtl, possibly with same resorption of 
Gtl, and overgrown by Gt2. In higher nappes the 
volume of Gt2 increases and may be considerably 
larger than the Gtl volume. Gt2 nucleated inde
pendently of Gtl only where it overgrew stauro
lite (Rice 1985, 1987). The inclusion fabric in Gt2 
varies; in the lower nappes it is fine grained and 
dominated by opaque inclusions; in higher nappes 
larger quartz inclusions are more common. In 
some cases S2 is partially transposed to S3 in Gt2. 

Garnet porphyroblasts in the Eidvågeid 
Sequence 

Garnet porphyroblasts in the Eidvågeid Sequence 
are larger (up to ca. 15 cm) and in hand specimen 
there is a large size range. Porphyroblasts are 
xenoblastic (Figs. 3, 5), distinctly pink coloured 
and generally translucent. Large rounded quartz 
inclusions can be seen in the field. Quartzo
felspathic halos, up to 2 cm wide, either foliated 
or unfoliated, are aften present. 

Two periods of garnet growth (Gtl and Gtll) 
have been observed; Gtl is much larger than Gtll 
(Akselsen 1982; Rice 1984; Worthing 1986- Figs. 
3, 5). Inclusions in Gtl are usually rare but same 
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porphyroblasts are poikiloblastic. Quartz forms 
large, randomly placed, rounded inclusions, with 
smaller biotites and/or opaques. 

Gtl was wrapped around by the main, fre
quently mylonitic, fabric and then overgrown by 
a thin rim of Gtll. In some cases Gtll grew 
preferentially along pelitic stringers within the 
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foliation and enclosed thin, elongate quartz 
bands. Small biotite and opaque inclusions are 
often abundant. Gtll nucleated both on Gtl and 
on kyanite/biotite aggregates and felspar por
phyroclasts/porphyroblasts (Fig. 3C). Garnet por
phyroblasts are heavily fractured, with the quartz 
inclusions forming the fracture nucleii. 
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Fig. 5. Detailed drawings of garnet porphyroblasts from the Eidvågeid Scquence in the Seiland (A, D) and N. W. Porsangerhalvøya 
(B, C) areas of the Sørøy-Seiland Nappe. S, refers to the orientation of the main extemal foliation. (Grid references; A- 1936 
lll 91103!127, B- see Fig. 4, C -1936 ca. 09 50 on the road scction, D- 1936lll 94102868.) 
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Garnet porphyroblasts on Sørøy 

Garnets porphyroblasts from the Storelv For
mation (Section G; Fig. 6) are indistinguishable 
from garnets in other parts of the Sørøy Group 
in northwest Finnmark (Roberts 1968; Rice 1984 
and unpublished data). 

Garnets from the migmatites along the 
Hasfjord-Sørvær road (Fig. 7) are xenoblastic, 
pinkish red and translucent, sometimes with a 
thin quartzofelspathic halo. In hand specimen 
individual rounded quartz inclusions may be seen 
and the range of porphyroblast sizes is large. In 
thin-section they contain numerous cracks. In Fig. 
7A and 8 two periods of growth can be seen; Gtl 
contains rounded, often almost spherical, quartz 
inclusions and rare biotite and opaque inclusions. 
None of these inclusions define a planar fabric. 
The boundary between Gti and the rim growth, 
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Gtll, is poorly marked by a narrow zone of small 
elongate quartz inclusions in sample 57/89/HR 
(Fig. 7 A) but is less clearly defined in sample 
95/89/HR (Fig. 7B). Most of Gtll has few 
inclusions, although usually there are a few elon
gate opaque grains, and it is often not in contact 
with Gtl in the plane of the thin-section. In Fig. 
7C there is a much higher percentage of rounded 
quartz inclusions in Gtl, which is almost skeletal, 
but these still do not define a fabric; whether 
there is a Gtll growth cannot be determined with 
certainty from textural criteria. 

Fig. 7D shows a garnet overgrowth of an 
aggregate of small sillimanite grains. Inclusions 
within the garnet are not abundant; there are 
some elongate opaques and some biotite and 
quartz grains. Together, these form a poor fabric 
wrapped around the kyanite. This garnet growth 
appears to be equivalent texturally to the Gtii 

SAHPLE 43/89/fR LOCATION 83/89 B 
��-� �-:-- �=--

Fig. 6. Detailed drawings of garnet porphyroblasts from the Storelv Formation on Sørøy. Locality numbers are given in Fig. 4A. 

S, refers to the orientation of the main external foliation. 
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Fig. 7. Detailed drawings of garnet porphyroblasts from migmatitic rocks thought to be part of the Eidvågeid Sequence on Sørøy. 
Locality numbers are given in Fig. 4A and 4B. S, refers to the orientation of the main external foliation. The absence of any 
external micas in D reftects the development of a thin quartzofeldspathic halo. 

growth outlined above, indicating Gtll nucleated 
independently of Gtl. 

These descriptions indicate that there are few 
differences between the garnet porphyroblasts in 
the migmatites on ";.i rØy and those found in the 
Eidvågeid Sequence (or inferred correlatives 
thereof) in northwest Finnmark. 

Other petrographic similarities between the 
migmatites and the Eidvågeid Sequence include 
the high plagioclase mode and generally low mus
covite mode (except where replacing A12Si05), 
the presence of rounded, randomly oriented, 
quartz grains within K-felspar porphyroblasts, 

although no Sl inclusion trails have been found, 
and the development of myrmekite. 

Discussion 

Eidvågeid Sequence on Sørøy 

The descriptions given indicate that there are 
large volumes of migmatitic rocks present on 
Sørøy and that although they have suffered vis
cous folding, this deformation was not related to 
the Seiland lgneous Province. However, com
parison of these migmatites with rocks of the 
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Eidvågeid Sequence reveals striking field and 
petrographic similarities detailed above. 

In many of the areas where the Eidvågeid 
Sequence has been found within the Sørøy
Seiland Nappe it is seen to underlie psammites of 
the Klubben Formation (Ramsay et al. 1985a, 
b). The presence of a thick succession of the 
Eidvågeid Sequence at the base of the Sørøy
Seiland Nappe in more easterly areas suggests 
that these rocks underlie the Sørøy area as well, 
unless the sole thrust cuts down section in the 
transport direction. This indicates that the Eid
vågeid Sequence may crop out where low struc
tural levels have been brought to the surface on 
Sørøy. 

Consideration of where such levels may be 
found on Sørøy indicates that the southeastern 
part of the istand is the most probable area: 
geographically the region is most dis tant from the 
stratigraphically higher units of the Sørøy Group 
(Fig. 2). Furthermore, on the eastern flank of the 
major antiform trending NE-SW along Sørøy
sund (Fig. 1), the Hammerfest Nappe underlies 
the Eidvågeid Sequence (intruded by the Seiland 
Igneous Province) at the base of the Sørøy
Seiland Nappe (Akselsen 1982; Ramsay et al. 
1985a; Fig. 1). Thus it is entirely reasonable to 
expect the Eidvågeid Sequence to crop out in 
southeastern Sørøy. 

For all of these reasons it is proposed that the 
migmatitic rocks described between Hasfjord and 
Store Bårvika (Sections A, B and D, Fig. 4) are 
part of the Eidvågeid Sequence. Similar rocks 
have also been described from Kobbefjord (Fig. 
2), where pelitic migmatites, with large, xeno
blastic rounded garnets set in quartzofelspathic 
neosome veins crop out (Speedyman 1968). These 
rocks are probably along-strike correlatives of the 
migmatites in the Hasfjord area (Figs. l, 2). 

The migmatites in the Hoyvika area crop out 
in the core of a major D2 antiform (Ramsay 
& Sturt 1973), under a very thick sequence of 
psammites of the Klubben Formation. This sug
gests that this area is also at a very deep structural 
leve! within the Sørøy-Seiland Nappe and thus 
that basement rocks could be expected to be 
cropping out. To the northeast of Hoyvika, in 
the Donnesfjord area (Fig. 2), Appleyard (1965) 
described migmatitic biotite schists with large 
pink garnets in quartzofelspathic knotty clusters 
up to 12 cm in diameter, cut by granitic neosome 
veins. From partially balanced cross-sections 
Gayer et al. (1987) suggested that basement rocks 
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lay dose to the surface in the Donnesfjord region; 
it seems not unreasonable to suggest that the 
migmatites in the Hoyvika area are structurally 
related to those in the Donnesfjord area and that 
both are part of the Eidvågeid Sequence. 

Origin of the Eidvågeid Sequence 

By correlating the main fabric in the cover rocks 
with that in the Eidvågeid Sequence Akselsen 
(1982) was able to argue that the fabric within the 
K-felspar porphyroblasts on Seiland represented 
a pre-metamorphic peak fabric not found in the 
cover rocks. However, Akselsen (1982) also 
stated that garnets overgrow Sl in the Klubben 
Formation and are wrapped by S2; Sl is therefore 
a pre-metamorphic-peak fabric, as it is in the 
Eidvågeid Sequence. Textural studies in other 
parts of the Kalak Nappe Complex reveal evi
dence of a pre-metamorphic-peak fabric in all 
nappes investigated (Rice 1984 and unpublished 
data, Rice & Roberts 1988, see also Fig. 6). 

By contrast, Worthing (1986) correlated all the 
garnet growth in the Eidvågeid Sequence on Sei
land (and elsewhere) with the garnet growth in 
the cover sediments, partly because garnets within 
the Seiland Igneous Province (Hønseby Gabbro) 
are 'similar' to those in the Eidvågeid Sequence. 
Worthing (1986) also stated that there is some 
evidence for pre-Caledonian deformation within 
the upper part of the Eidvågeid Sequence, 
although the structures referred to might be 
explicable by a viscous folding model (McLellan 
1984). Further, this statement seems at odds with 
the observation that Caledonian deformation and 
metamorphism destroyed all evidence of a pre
Caledonian metamorphism (yet did not destroy 
all evidence of a pre-Caledonian deformation), 
implying that the K-felspar porphyroblastesis 
(granulite facies metamorphism) was Caledonian. 

Strong evidence for a basement origin for the 
migmatites on Sørøy could be taken from the 
observation that, along the road section, basic 
dykes were seen to cut folds in the migmatites but 
not in the overlying psammites. However, these 
relationships are the subject of some controversy, 
not !east because of the very wide range of pos
sible dyke intrusion ages, and thus cannot, at 
present, be used unequivocally (see photographs 
and discussion in Krill & Zwaan 1987, 1988 and 
Sturt & Ramsay 1988). 

In conclusion, the basement/cover status of the 
Eidvågeid Sequence is a matter of considerable 
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confusion. Although most authors agree that a 
basement origin is most like ly, no positive evi
dence to support this hypothesis has been 
published. 

However, on the assumption that the Eidvågeid 
Sequence is a basement paragneiss unit and thus 
that the migmatites on Sørøy are basement rocks, 
several points can be made regarding the regional 
geology. The location of the Klubben Formation 
type section on Sørøy was not specified by Ramsay 
(1971) and may need revising to distinguish 
between basement and cover rocks. Since all the 
rocks on the Hoyvika to Hasvik part of the road 
section were reported previously to be part of the 
Klubben Formation (cf. Roberts 1974), placing 
part of the road section in to a base ment category 
may reduce the thickness of the formation. Pre
viously this has been estimated at between 1940 m 
and 2320 m (Roberts 1968), thicker than most 
of the psammitic sequences in the Kalak Nappe 
Complex correlated with the Klubben Formation 
(Armitage et al. 1971; Williams et al. 1976). 

Reinterpretation of the pelitic rocks adjacent 
to the Hasvik and Breidvikbotn Gabbros as Eid
vågeid Sequence basement clearly affects the 
arguments of Krill & Zwaan (1987). The fold 
structures cannot be intrepreted in terms of an 
'anatectic fiow folding' model and so cannot be 
used to infer a pre-orogenic extensional regime 
for the emplacement of the plutons ( see also St urt 
& Ramsay 1968), although other data suggest that 
this is its likely tectonic setting. 

The observation that the Hasvik Gabbro, which 
was emplaced at 700 Ma ( ±33 Ma, MSWD O. 7) 
and is thus part of the Stjernøy lgneous Province 
(Daly et al. 1990), cuts D2 structures in its envel
ope has been used to support the notion that 
a pre-Caledonian orogenic event, the Porsanger 
Orogeny, affected the Kalak Nappe Complex 
(Daly et al. 1990). However, if the country rocks 
are part of the Eidvågeid Sequence this argument 
can no longer be used. The only other evidence 
for the Porsanger Orogeny comes from the ada
mellitic intrusion in the Havvatnet Imbricate 
Stack on the north side of Revsbotn which was 
emplaced at ca. 800 Ma and cuts D2 folds ( Dal y 
et al. 1990). For this reason alone, it is crucial 
that the basement/cover status of the Eidvågeid 
Sequence be resolved. 

An unresolved problem is the conformity of 
the structures in the migmatites with the regional 
structural pattern (Roberts 1988). Such con
formity appears to be the norm in the Eidvågeid 
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Sequence, both in the Sørøy-Seiland Nappe and 
in the Seivika Nappe and Havvatnet lmbricate 
Stack (Akselsen 1982; Rice 1982; Ramsay et al. 
1985a). A similar conformity appears to be the 
case in the rocks of the Fagervik Complex on 
Kvaløy and Seiland (Worthing 1971; Ramsay & 
Sturt 1977; Akselsen 1982). Although the prob
lem is not resolvable here, it may be that the 
gravity collapse model ofDewey (1988), with new 
oceans forming along old orogenic beits and vice 
versa, may be partially responsible for this 
parallelism. 
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