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The Silurian Rocks of eastem and central Magerøya have been subjected to 
Barrovian-type regional metamorphism which varies in grade from low 
greenschist to high amphibolite facies. These rocks constitute a major over
thrust nappe - the Magerøy Nappe - and Iie on a substrate of migmatic 
gneisses formed from the psammitic rocks of the Kalak Nappe. The study 
of mineral assemblages in the thick sequence of blastomylonitic rocks devel
oped at the contact of these two units shows that the temperatures attained 
during thrusting reached into the upper part of the amphibolite facies. It is 
concluded that, during overthrusting, the water released by dehydration 
reactions in the overlying Magerøy Nappe reduced the effective stress near 
the thrustplane and acted as an effective lubricant. It is proposed that the 
widespread late Cambrian/early Ordovician deformation and metamorphism 
in the Kalak Nappe, and the rocks of its substrate, be allocated the status 
of the Finnmarkian Ph ase of the Caledonian orogeny. 
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The Magerøy Nappe 

The island Magerøya (Lat. 71 °N) has received the attention of geologists 
since the early days of the science (Buch 1810, Everest 1829, Kielhau 1844), 

but the identification of rock sequences and stratigraphic age determinations 

were somewhat imprecise and speculative. Most of the studies were of a 
casual or limited reconnaissance nature. On the 1:1 000 000 geological 
map of Norway much of the island is correlated with the Eocambrian psam
mitic sequence of the surrounding region. In the neighbourhood of Hon
ningsvåg the map draws attention to a small area of outcrop with (?) Ordo
vician fossils. The slate-sandstone which occurs in south-east Magerøya was 
initially assigned to the Precambrian on the strength of its lithological 
similarity to the low-grade rocks of the Raipas Suite in the Alta Window 
(see Føyn 1967). 

Geul (1958) made the first systematic study of south-east Magerøya in 

an unpublished report for Norges Geologiske Undersøkelse and greatly ad
vanced knowledge of the island. He established that the sedimentary suite 
of this district persists westward for some distance, although he did not indi
cate the limits. He also recognised an increase in prograde regional meta
morphism towards the north and northwest, from lower Greenschist to 

lower Amphibolite facies. He accepted Holtedahl's (1944) identification of 

the conglomerate at Duksfjord as equivalent to the Eocambrian tillite of the 
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autochthon and by so doing excluded the possibility of correlating the low
grade rocks of the Kjelvik area with Precambrian Raipas Suite. 

In 1959 Holtedahl, Føyn and Reitan discovered crinoid fragments in a 
thin limestone east of Nordvågen. This faunal assemblage was amplified 
in 1960 with the discovery of monograptids, chain corals, and pentamerids 
(Henningsmoen 1961), implying a probable Llandoverian age to the se
quence. This prompted Føyn (1967) to re-examine the Duksfjord 'tillite', 
which he concluded was part of a succession similar to the sequences at 
Nordvågen, and therefore a Silurian intraformational conglomerate. His 

finding of further fossils at Sames, west of Honningsvåg, confirmed Geul's 
extension of the Nordvågen sequences westwards. 

In a study of conglomerate deformation in the fossiliferous sequence 
east of Nordvågen, the present authors recognised the polymict nature of the 
conglomerates, which contained quartzite and granite gneiss cobbles in addi
tion to indigenous limestone and sandstone fragments (Ramsay & Sturt 
1970). This lithology was interpreted as a slump deposit, in genetic sympathy 
with the turbiditic nature of the associated greywacke sequences. 

J. Curry(pers. comm.) has erected a lithostratigraphy for south-east Mager

Øya and, on the basis of sedimentary structures within the turbidites, 
distinguished stratigraphic inversions which testify to the existence of large
scale recumbent folds within the Silurian assemblage. From this work and 
their earlier study (1963) it became apparent to the authors that the Silurian 
rocks have a much more extensive development to the north and west than 
was previously appreciated. While it has been known for a long time that the 

rocks of north-west Magerøya are a sequence of high grade gneissic rocks, 

similar in character to the psammitic members of the Kalak Nappe, the 
location of the contact between the two assemblages was unknown. 

The discovery of Silurian rocks in Finnmark was important for the geology 
of the region, but it stimulated little activity, and the extent of the Silurian 
outcrop and the nature of its contact with the underlying rocks remained 
obscure. One possible reason for the apparent disinterest was that the rocks 
identified placed the deformation and metamorphism into a post-Llandovery 
setting. As the main episode of the Caledonian orogeny in Scandinavia was 
of a similar age, there was no surprise at the Finnmark revelation. The oc

currence of Silurian deformation and metamorphism has assumed a new 
significance however, in the light of geochronological results emerging from 
the several tectonic units of the region (Sturt et al. 1967, Sturt, Pringle & 
Roberts 1975, Pringle & Sturt 1969, Pringle 1971, Pringle 1972). It is be
coming apparent that the principal deformation and any attendant meta

morphism in the late-Precambrian-Cambrian rocks of the autochthon, pa
rautochthon and allochthonous Kalak Nappe occurrence in an earl y Cale
donian orogenic event, 550-500 m.y. (Rb/Sr age quoted are based on the 
1.39 X 10-11 l y-1 decay scheme for RbS7), equated with the Grampian event 

in Scotland (Sturt et al. 1975). It would appear from recent information (LR. 
Pringle pers. comm.) that the orogenic metamorphism of the Kalak Nappe 
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was of considerable duration, unlike the relatively short time-period proposed 

for the Grampian event of Scotland (Pankhurst 1974). The present authors 
propose to use the term Finnmarkian Phase for the orogenic development 
of the Kalak Nappe and its considerable subtrate. Gee & Wilson (1974) refer 
to this as the Sørøyan event, but in view of the widespread regional develop
ment of this orogenic stage the authors feel this latter term to be too re
strictive. This Finnmarkian Phase is distinctly separate in time therefore, 
from the late-Silurian Magerøyan event, a fact which prompted the present 
investigation into the relationship of the Silurian rocks to the underlying 
sequences of the Kalak Nappe. It will be demonstrated that this contact is a 
tectonic, with the Silurian rocks forming the remnant klippe of a large 
upper nappe (Table 1). This emphasises the complex evolutionary pattem 
of the Scandinavian Caledonides which is emerging from the many investiga
tions in Finnmark, and raises some problems in the understanding of the 
age of the thrusting and nappe emplacement. 

Distribution of Silurian rocks 

Investigations by the authors and co-workers have indicated that the Silurian 
metagreywacke assemblages extend over much of the island. Pre-Silurian 
rocks are confined to a relatively small area in the extreme west and north
west of the island. Fossils discovered at Nordvågen and Sames (Føyn 1967) 
and by the authors in the interior of the island, 7 km north-west of Hon
ningsvåg, confirm the age of these younger rocks. Although no fossils have 
yet been located in the far west and north of the outcrop the essential char
acter of the rock assemblages is not changed, despite the increased crystalli
nity and metamorphic grade. 

In this framework and on the basis of associated sediments the equation 
of the 'tillite' of Duksfjord with the Varanger Tillite is untenable. The authors 
concur with Føyn (1967) in ascribing this horizon to an intraformational 

status within the Silurian sequence. 
The rocks of the Magerøy Nappe display a history of polyphasal deforma

tion commencing with large scale recumbent folds (D-1) which are re
sponsible for widespread stratigraphic inversions. A second fold phase (D-2) 
producing simple open folds is responsible for the obvious disposition of 
formations. Regional metamorphism reached its climax during and subse
quent to the early deformation phase. In south-east Magerøy this attained 

lower Greenschist facies but increases northwards and westwards to the 
widespread development of upper Greenshist/ Amphibolite facies over much 
of central and north Magerøya. 

Between the two deformational cycles a major magmatic episode, similar 
in character to that in the Kalak Nappe of west Finnmark (Roberts 1974), 
emplaced a large sheeted complex of basic and ultrabasic composition near 

Honningsvåg, with attendant contact metamorphism superimposed on the 
regional assemblages. 
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The large granitic sheet of northern Duksfjord, tentatively assumed by 

Geul (1958) to be a tectonic element of older age thrust into position, is one 

of a set of synkinematic acid intrusions emplaced into the Silurian meta

greywackes. Similar acid intrusions have been located elsewhere, e.g. at 

Knivskjelodden and Finnvik. These intrusions postdate the creation of the 

early folds in the Silurian assemblages and indeed may follow structural 

paths preconditioned by these structures. The Duksfjord intrusion also bears 

a weak imprint of the later stages of the DI deformation. 

A characteristic of this meta-turbidite sequence is the absence of volcanic 

rocks; indeed this general lack of volcanics is also a striking feature of the 

earlier sequence in the Kalak Nappe. On the other hand, the emplacement 

of the great suite of basic and ultrabasic plutons of the Seiland Petrographic 

Province, into the Kalak rocks, occurred during tectono-metamorphic devel-
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opment of the Finnmarkian Phase. Similarly the basic/ultrabasic complex, 

at Honningsvåg, in the Magerøy Nappe was also syn-tectonic, though during 

a phase of tectono-metamorphic evolution affecting Llandoverian rocks 

(Curry 1976). The lack of volcanic rocks within the sedimentary sequences 

of these two nappes possibly indicates that important magmatic activity was 

only initiated during the respective deformational cycles. 

Pre-Silurian rocks 

The pre-Silurian rocks are exposed in the extreme western area of Magerøya 

and the outer part of Tunes (Fig. l). The assemblage ranges from banded 

psammites to layered, phlebitic, or arteritic gneisses. To the east of Gjesvær 

the inherited banding becomes less conspicuous and the migmatites assume 

a rather massive aspect (Fig. 2). On the outer islands of Gjesvær bay the 

degree of migmatisation is diminished and the psammitic character of the 

host is most obvious (Fig. 3). In these psammites early folds with well-devel

oped axial plane schistosity are preserved ranging in style from monoclinal 

to isoclinal. Current bedding modified by varying degrees of deformation 

can be recognised at some localities. 

l 

PORSANGERHALV Ø'fA 
-- - Assumedf•ult /Foldaxis 

Fig. l. General Geological Map of Magerøya. 
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Fig. 2. Migmatites from Gjesvær. 

The migmatisation occurred late in the DI episode, post-dating the fold 

initiation, but strings of migmatic neosome and granitic veins occur parallel 

to axial surfaces and bear DI fabrics. These migmatites contain quartz, 

plagioclase (An26•32), microcline biotite, and muscovite with accessory zircon 

tourmaline, apatite, and ilmeno-magnetite. Garnets attain dimensions up to 

3 cm. Suites of basic sheets were emplaced at intervals during the early 

Fig. 3. Slightly migmatised psammites from island 2 km west of Gjesvær. 
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Fig. 4. Migmatised psammites with bourdined net-veined basic sheets. These rocks 
show syn-thrust flattening. 

deformation episode. Some follow axial surfaces of DI folds and display 

margin-parallel foliation or marked extension phenomena. Where these 

sheets preceded migmatisation they are invariably net-veined by leucocratic 

neosome (Fig. 4), in which tourmaline was observed to occur. Post-DI sheets 

transect the early structures and bear only the imprint of later strains. 

A later deformation (D2), locally intense in its expression, is variably 

developed in these rocks. The folds range from open monoclines to over
tumed coupled folds with sporadic development of axial-plane schistosity. 

Although D2 folds post-date most of the migmatisation it is apparent that 

temperatures bad not fallen below the threshold of partial melting for 

quartzo-felspathic materials, veins of which penetrate along axial surfaces 

of D2 folds displaying margin-parallel foliation with augened feldspars. 
These rocks are strikingly similar in petrological aspect and tectonic im

print to the widely developed migmatites in the main psammitic member 

(Klubben Psammite Group) of the Kalak Nappe on the mainland and the 

islands to the west. 

On approach to the contact with the Silurian sequence the migmatitic 

rocks assume a strongly banded, flaggy aspect characterised by strong layer

parallel extension. The actual contact between the Silurian metagreywacke 

assemblage and the Eocambrian psammites is well defined, being most con

spicuous on the outer part of Tunes. This contact can be traced southwards 

through Risfjorden where it steepens and gradually swings from a north

south strike to east-west on the hills north of Vannfjorden (Fig. 1). 
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Fig. 5. Thrust contact of Magerøy Nappe (MN), highly flattened metagreywackes (dark) 
rest on blastomylonites and phyllonites (light) developed from migmatites of the under
lying Kalak Nappe (KN). 

Silurian-Eocambrian contact 

In res ting on the psammitic member (Klubben Psammite Group) of the 

Kalak Nappe the Magerøy Silurian Suite has transgressed a considerable 

thickness of the Kalak stratigraphy which can be traced through the outer 
islands and mainland of west Finnmark and north Troms. The excised mem

bers range from the Storelv Schist to the Hellefjord Schist Groups (Ramsay 

1971, Roberts 1971). The contact between the two rock assemblages is 

physically abrupt and markedly planar, suggesting the possibilities of either 

stratigraphic unconformity or thrusting. The fabric of the contact zone, how

ever, leaves no room for doubt that it is a major structural break (Fig. 5). 

The typical rocks developed are a thick sequence of blastomylonites, phyl

lonites, and diapthoretic augen schists and gneisses, characterised by very 

strong flattening. In the constitution of this zone one can recognise contribu

tions from both the nappe and its basement. 

As mentioned earlier the migmatites for same distance below the cata

clastic zone become strongly banded and characterised by strong layer

parallel attenuation. The lower boundary to the blastomylonites is not sharp 

but grades into the flattened gneisses. Within this flattened zone thin zones 

of blastomylonite are developed becoming more conspicuous towards the 

main cataclastic zone. 

The most striking aspect of the cataclastic zone is a strongly planar lamina

tion and foliation. Mylonitic members are characteristically augen-textured 

with lenses and schlieren of quartzo-felspathic pegmatite, blebs of metabasite 
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Fig. 6. Mylonite and mylonite gneiss developed from migmatites beneath the Mage:·øy 
Nappe. 

and remnants of quartzite. Transitional stages can be observed from mylo

nite to blastomylonitic gneiss (Figs. 6, 7). Phyllonite is developed in zones 

and associated with the abundant secondary development of phyllosilicates 

(Fig. 8). The recrystallisation is attended by garnet overgrowing the foliation 

and sporadic large kyanites. Pseudomorphs of porphyroclastic feldspar are now 

Fig. 7. Blastomylonite, containing recrystallised feldspar porphyroclasts, developed from 
migmatites beneath the Magerøy Nappe. 
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Fig. 8. Phyllonites developed from migmatites beneath the Magerøy Nappe. 

recrystallised to large strain-free grains which show further outgrowth by 

the consumption of the finer-grained matrix. 

The garnets of the cataclastic zone display a two-stage generation, and are 

both pre- and post-mylonite in formation. The early group, together with 

the garnets of the migmatites, are affected by the strong flattening (Fig. 9), 

Fig. 9. Blastomylonite containing flattened feldspar and garnet porphyroclasts. 
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and associated minerals generally display prominent strain-shadows, while 

the later group of garnets are often idioblastic in form. The widespread effect 

of the recrystallisation belies the obvious megascopic cataclastic appearance 

of these rocks, and in thin-section they resemble normal prograde meta

morphic rocks of fine grain-size. Mineral rodding is most conspicuous in the 

uppermost part of the zone where it displays an east-southeast trend. 

Relict horizons of recognisable migmatite within this zone are strongly 

flattened, with pronounced boudinage or pinch and swell, while quartzo

felspathic veins lying in or dose to the layering are strongly pinched. Garnets, 

commonly resistant inclusions in many flattened tectonic fabrics, are fre

quently elongated in the plane of the layering indicating a high degree of 

bulk strain. At lower strains the garnet remains relatively unmodified within 

a host which may still display layer-parallel extension. Axes of relict flattened 

folds trend between east-west and south-east. Basic sheets prominently ex

hibit the effects of the extreme flattening, and form highly lenticular boudins 

which often have wide separation. In zones of exceptionally strong flattening 

these amphibolites become mere smears and hands in the general mylonite/ 

phyllonite layering. Fold structures are much modified with fold hinges 

tightened to an isoclinal style and the limbs dramatically thinned, often to 

the point of excision. This strong flattening becomes most pronounced in the 

uppermost part of the blastomylonite zone developed from the basement. 

The deformation appears to have had an effect on the bulk chemistry as 

reflected in the mineralogy of the different facies of cataclastic rocks repre-

Table 2. Modal analyses to show progressive change in mineral assemblages with pro
gressive mylonitisation. 

K-Feldspar 41.2 33.4 12.6 33.4 18.2 22.2 
Plagioclase 23.0 16.6 37.0 16.6 10.0 15.1 
Quartz 24.7 28.7 16.4 20.6 20.4 15.0 
Biotite 10.1 18.1 20.8 19.2 24.5 34.2 
Muscovite 0.8 1.4 11.8 10.7 11.5 6.5 
Gamet 0.2 1.4 1.0 0.2 1.3 1.4 
Sillimanite 13.2 5.4 
Apati te 0.2 0.4 0.2 0.2 0.2 0.2 
Zircon X X 0.2 X X X 
Ore X X X X 0.7 X 
Total Feldspar 64.2 50.0 49.6 50.0 28.2 37.3 
Total Mica 10.9 19.5 32.6 29.9 36.0 40.7 
Total Mica + Sillimanite 10.9 19.5 32.6 29.9 49.2 46.1 
Total Feldspar, 

76.1 69.5 82.2 79.9 77.4 82.7 
Mica + Sillimanite 

- Not present 
X Present in trace amount 

Specimen numbers refer to the collection at Geologisk Institutt, Avd. A, Universitetet 
i Bergen. 

Migmatites unaffected by syn-thrust flattering (Tu-10, Tu-9). 
Mylonitic gneisses from transition zone (Tu-7, Tu-4). 
Blastomylonites developed from migmatites in thrust-zone (Tu-3, Tu5/6). 
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Fig. 10. Flattened mylonitic metagreywackes at the base of the Magerøy Nappe. Note 
bands of garnet amphibolite (top-right) containing idioblastic garnets overgrowing the 
foliation. 

sented (Table 2). In general terms with increasing deformation there is a fall 

in total feldspar-quartz content and a complementary increase in phyl

losilicates. In the more micaceous horizons sillimanite is developed, ap

parantly generated late in the post-tectonic annealing recrystallisation. This 
mineral lacks any preferred orientation and is nucleated on intergranular 

biotites, within highly strained feldspars or along feldspar-feldspar grain 

boundaries. Quartzo-feldspathic aggregates develop well-annealed fabrics 

with stable interfacial angles and there is same evidence of grain growth, 

coarsening grain dimensions, in both blastomylonites and mylonitic gneisses. 

The plagioclase developed in the post-tectonic annealing stage is in the 

composition range An26•30• The thermal maximum represented in this mineral 

paragenesis reached its climax in a phase of fabric coarsening subsequent to 

the recrystallisation of the cataclastic stage. The hydrostatic load pressures at

tending this stage were above the triple point of the Al2Si05 polymorph 

system, and as both kyanite and sillimanite are present must have been at 

temperatures dose to the bivariant kyanite-sillimanite equilibrium curve. 

Above the thrust plane the lowermost Silurian rocks develop a mylonitic 

fabric quite distinct from that of the substrate, and form a much thinner 

development of cataclastic rocks than those formed from the substrate mig

matite gneisses. These upper cataclasites are typically finely-banded rocks 

of blastomylonitic appearance with distinctive colour banding (Fig. 10). The 

distinctiveness of these mylonites is not surprising in view of their parentage 

from the typical members of a greywacke association. Perhaps the most ob-
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vious difference between the two assemblages is the absence of porphyroclasts 

and lenses of coarse-grained material in the Silurian rocks. At 10-15 m 
above the main thrust at Tufjorden the blastomylonitic aspect of the rocks 

rapidly disappears and original sedimentary layering can be discerned, 

albeit strongly attenuated and with layer-parallel cleavage developed. Pro

ceeding 15-20 m higher into the sequence sedimentary structures like load 

casts, graded bedding, flame structures etc. are not too modified by the 

flattening to be positively identified. At Vannfjordnæringen the transition to 

non-cataclastic Silurian rocks is even more rapid. By 100 m above the thrust, 

although flattening still characterises the detail of the strain, it is much 

lower and schistosity is no longer invariably parallel to the layering. 

The mineralogy of the colour-banded meta-greywackes is essentially 

quartz, plagioclase (An34-40), scapolite, biotite, brown hornblende, diopside, 

garnet with accessory clacite, apatite, sphene, and ilmeno-magnetite. As 

in the sub-thrust mylonites, these rocks display strong annealing and coarsen

ing of grain-size by grain growth. Sporadic porphyroblasts of plagioclase, 

hornblende, biotite, and scapolite develop with diameter up to six times that 

of the matrix grains. The paragenesis of garnet and clinopyroxene belong to 

this late-stage coarsening. In general terms the mineralogy of this thrust zone 

rocks is identical to that of the parent metagreywackes. 

The ductile character of the thrust-related strains in the migmatites im

mediately below the thrust-plane suggests that the transport of the nappe 

took place in an environment of elevated temperature where the effective 

superincumbent load was deeply penetrative into a zone below the actual 

cataclastic zone. The evidence of elevated temperature suggested by the 
crystallinity of the fabric and the idioblastic garnets overgrowing the mylo

nitic foliation raises the question of the source of the heat. This may derive 

from: (a) Regional heat; (b) The hot over-riding nappe with limited trans

mission downwards into the substrate, confining reconstitution to the cata
clastic zone and the zone of ductile strain below. 

This problem will only be resolved by the application of geochronological 
techniques. If situation (a) obtains it should be recognisable in a widespread 
re-setting of the radiogenic clocks in the underlying Kalak rocks. In situation 

(b) the re-setting of the clocks will be localised to the heated zone. 

The mylonites of the nappe appear to be geometrically and kinematically 

congruous with the prominent Dl (referring to structural sequence in the 

Magerøy Nappe) foliation and axial surfaces in the non-mylonitised rocks 

of the nappe. This suggests that the emplacement of the nappe probably 

coincided with the later stages of the first deformation phase in the Silurian 

rocks and prior to the metamorphic thermal maximum. The typical asym

metrical coupled folds of this phase in the lower part of the nappe have 

axial surface parallel to that of the thrust and display marked attenuation of 

limbs wherever they parallel the thrust. 

Unlike the sub-thrustal mylonites the mineral paragenesis of the nappe 

is entirely prograde with no evidence of diaphthoresis and subsequent pro-
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grade reconstitution. These metamorphic temperatures were maintained 

throughout the lower levels of the nappe sheet but fall off rapidly to lower 

Greenschist facies in the upper part over a vertical distance of about 7 km. The 

aluminium silicate and the euhedral gamet porphyroblasts overgrowing the 

cataclastic fabric testify to a temperature grade comparable with that operat

ing within the nappe at the acme of metamorphic expression. This thermal 

climax in the nappe occurred during the Dl movements and continued 

after cessation of fold generation. Regional heating possibly commenced 

while the nappe was in its original distal setting, and there is no obvious 
evidence of a later regional overprinting on the sub-nappe rocks outside 

the thrust zone. 

The localised increase in phyllosilicates within the cataclasites of the 

basement imply that considerable movement of water is associated with the 

evolution of this complex. The most likely source of this would appear to 

be water expelled from the overriding Magerøy Nappe during the prograde 

development of the metamorphic assemblage. This possibility raises questions 

about the status of such water as a significant element in the mechanical 

translation of the nappe. Water entering this zone would be entering a 
mechanical system of high confining pressure in which effective porosity was 

progressively reduced, thereby maximising the effect of high pore-water 

pressure in reducing the effective stress of the system. 

Rocks of the adjacent mainland 

The easterly dip of the Magerøy Thrust preserves the thick development of 

the Silurian rocks in the central and eastem parts of the island. One to three 
km southwards across the Magerøysundet a very different assemblage of 

rocks occurs on the north of Porsangerhalvøya. These rocks have all the 
lithological, structural, and petrological characters of the Kalak Nappe, 

indeed the several lithostratigraphic members recognised between Slimmen
jargga and Stikkelvågsnæringen bear a striking resemblance to members 
of the west Finnmark succession. The regional dip is gentle and within this 

one can recognise repetitions and inversions indicative of large-scale re

cumbent folding. Across Lafjorden, for example, a thick psammitic member 

envelopes a distinctive mica schist, very similar to Storelv Schist of Sørøya 

(Ramsay & Sturt 1963, Roberts 1968, Ramsay 1971), in the core of an 

eastward gaping recumbent synform. The complementary antiform to the 

west brings down the schist again together with an overlying metagreywacke 

sequence. In lithofacies expression, metamorphic grade, and structural im

print these rocks contrast with the steeply dipping greywackecarbonate se

quence on the southem coast of Magerøya and suggest the presence of a 

large fault within the trough of the Magerøysundet. The nature of the mave

ment on this structure is uncertain but must include a considerable compo

nent of downthrow to the north. Additional evidence for this fault comes 

from the truncation of a prominent granite plug at Finnvik whose outcrop 
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is 4 km wide along the southem coast of Magerøya and which is absent on 

the main land only 1.5 km to the west (Fig. l). 

Discussion 

Recognition of a major thrust beneath the Silurian assemblage of Magerøya 
resolves one aspect of the controversial status of this group in the tectonic 

framework of Finnmark, namely, the physical relationship to the underlying 

rocks (Table 1). This klippe is the only remnant of what was probably an 

extensive nappe, the Magerøy Nappe, which transgressed the younger 

horizons of the Kalak Nappe to rest on the lower psammitic member. As the 

Magerøy Thrust is one of a number of major thrusts in the Finnmark Cale

donides, the involvement of Silurian rocks raises questions about the age 

of the thrusting in the region. The age of the penetrative deformation and 
prograde metamorphism within the sub-Magerøyan sequence, while differing 

in detail from unit to unit, falls in the range 550-490 m.y. (Table 1). Hitherto 

the absence of fossiliferous strata younger than Tremadocian involved in the 
thrusting placed a lower limit on the age of the translation, but left com

pletely open an upper age for the event. 

In Porsanger the age of the thrusting of the Kalak Nappe is ambiguous. 
All that can be said with certainty is that it post-dates two episodes of pene

trative deformation and attendant metamorphism (Gayer & Roberts 1971). 
The cataclasis of the nappe base is associated with the development of linear 

structures whose orientation is geometrically congruous with the elements 

of the preceding intemal deformation of the nappe. The time interval, if any, 
which exists between the two kinematic fabrics is unknown. 

At the northem end of the Komagfjord Window the cataclasis and 

generation of blastomylonites post-date the ductile deformation and meta

morphism in the overlying nappe. The thrust fabric, together with the under
lying Precambrian, are affected by a phase of minor folding characterised 

by orthorhombic symmetry. In the nappe this later folding has a somewhat 
angular and brittle style, while in the schistose members of the autochthon it 
is more ductile and associated with a widely developed strain-slip cleavage 
and attendant recrystallisation in the lower Greenschist facies. 

The only systematic geochronological information from within the Kalak 
Nappe comes from SØrøya, which occupies an interior situation in the oro

genic belt. This reveals that the principal fold phases of the main orogeny 
were concluded by early Ordovician times. The only phenomena attributable 

to a Silurian orogenic event come from mineral dates (Table 1) obtained 

from a suite of late kinematic alkaline intrusives. These yielded K-Ar mineral 

ages in the range 384-420 m.y. for biotites, while K-Ar mineral ages for 
nephelines from the same rock types fall into earlier grouping (Sturt et al. 

1967). No discrete fabric elements, however, could be ascribed to such 

an event. 

In the autochthon of the Digermulhalvøya, Reading (1965) recorded an 
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increase in fold intensity and cleavage generation towards the nappe front, 

suggesting that the translations were part of the same deformation phase. 

With the present state of knowledge it is probably most reasonable to 

view the movement of the sub-Magerøyan nappes as polyphasal, commen

cing in the Finnmarkian phase and terminating during the main Scandinavian 

phase. There is as yet no evidence to separate these movements and evaluate 

their relative magnitude. The principal elements of the evidence available 

are confined to tectonic structures, which in themselves cannot resolve the 

problem, as the contemporaneity of similar structures cannot be assumed 

on a regional basis. If the obvious diaphthoretic fabric is Silurian, however, 

the afore-mentioned post-thrust structures observed in the lower horizons 

of the Kalak Nappe must point to a widespread Silurian deformation on the 

mainland. Only geochronological study can resolve this problem. 

The establishment of the Magerøy Nappe providing incontrovertible 

evidence of the late-Silurian orogeny in Finnmark invites comparison be

tween this region and the hetter known central segment of the Scandinavian 

belt. The most striking difference is the greater surface expression of the 

older rocks in the parautochthon and lower allochthon of the north with a 

distinctive and more elaborate tectonomagmatic history. Attention has al

ready been drawn to this difference in a possible plate tectonic model for 

the evolution of the northern segment of the Scandinavian Caledonides 

(Ramsay 1973). The recent geochronological evidence referred to earlier 

provides evidence of a distinct dichotomy in the evolution of the orogeny. 

The presence of a Silurian nappe in the Finnmark sequence, however, re

establishes a bridge between the two segments, although the complexities im

plicit in their histories remain. The discrete and distinctive tectono-magmatic 
patterns in both space and time can be linked into a single unified frame

work of orogenic evolution with the involvement of Finnmark in the final 

paroxysm of the orogeny. The Magerøy Nappe may well occupy a chrono

structural setting analagous to the Seve-Køli Nappe of the south. 

The pattern of sedimentary facies in the sub-Magerøy Nappe suite is 

consistent with the progressive differentiation of an 'Atlantic type' oceanic 

margin. The further-travelled allochthonous members reflect the higher 

metamorphic grades of the orogenic interior and the more distal sedimentary 

facies of the original geosyncline. The constituents of the uppermost Magerøy 

Nappe, despite its chronological unconformity, are also indicative of deriva

tion from a sirnilarly distant setting in the post-Finnmarkian geosyncline. 

The Silurian sequences of Magerøya occupy an isolated and spatially in

significant position in the geology of Finnmark, occurring as they do in 

a fault-bounded klippe. Their very occurrence, however, has a significance 

far beyond their relatively insignificant volume. 
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