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Abstract

This paper is the first part of a description of the bedrock on the two
1 : 100,000 map sheets, "Målselv" and "Tromsø". The geological map, "Målselv" s
accompanieg the paper. 'lkiZ part 6ealß with the "wili^o^v" of Precambrian
rocks exposed beneath the Caledonian nappes in Målselv, just N of latitude
69° N. The basement coQBiBtB of mountainous areas that rise far above the

surrounding Precambrian peneplane. These Precambrian rocks are corlipoße6
of nvo main uriitß, the Mauken ampkibolire and the Andsfjellet Zralio^iorice.
The ainpkitiolire is tkouZkr to be a ineca-ka^ic. Chemical 2nal^Beß in^icace a
"normal", relatively acid, basaltic composition. The analyses are compared to
analyßeß of rnet2-baßalrß from orker parts of the North Scandinavian Precam
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Fig. 1. Location of the area described (arrow).

drian. The Zrano6iolice is believed to be a product of a Precambrian graniti
52tion. Chemical anai^es of the Zrano^iorite are given. It is shown to have
an intrusive contact against the amphibolite. The junction between these two
Precambrian units and the overlying Bckists is a pronounced thrust plane,
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which is a part of the Caledonian "major thrust". The question whether these
basement outcrops formed actual mountains as early as in the Precambrian,
or whether they result from 2 Caledonian uplift is discussed, and the latter
Kyporkeßiß is thought most likely.

Preface

The ZeoloZic2l m2ppinZ of rke "Tromsø" and "Målselv" BkeetB beZ2n as
early as 1947, but because of orker duties the ultimate working up of the
field material has had to be pur off until recently. The geological map of
the "Målselv" sheet was printed in 1959, the "Tromsø" Bneer is still in
manuscript. The author has made various supplementary observations within
the relevant areas since the completion of the actual mapping. Since the
ropoZl2pnic base ok the "Målselv" Bneer xv2s prinre6, Bever2i new 50263
have been built, and attention i8 drawn to them in the text where they
affect the area now under consideration.

I'neBe nvo BneerB, scretching from Tromsø in the N to Øverbygd, Måls
elv62len, in the S, provi6e 2 profile across the Caledonian mountain chain
at rniB latitude - from the highest nappes in the NW to the Precambrian
basement in the SE, described in this paper. The relatively highly meta
morphosed rocks making up the greater portion of the bedrock within these
two sheets, are traditionally thought of as thrust nappes of Caledonian age.
No toBBil3 have keen found within these maps.

Research in the area treated in this first paper has, prior to the present
work, been confined to the mapping carried out by the geologist, Karl
Pettersen, who was also attached to Tromsø Museum (Pettersen 1887). He
menrionH the Kr2no6iorire ("Zmnice") of Andsfjell and Mauken, bur not the
amphibolite. He comments on the discordance between the granodiorite
and the overlying BckiBtB, and concludes that, because of it, the lower rock
is of Precambrian age. It is also designated such on his map of "Tromsø
Amt" (Tromsø county) published in 1890, shortly after his death.

'lke ok rke pl2Ziocl2BeB K2B been 6ererinine6 by rekr2crive
inciex me2BurernenrB. Lxtincrion 2nglez kor Kornblen6e k2ve been c2lcul2w6

uBinZ rke univers Bt2Ze. In or6er ro 2i6 rke loc2iiB2tion ok pl2ce N2rneB on
rke M2p, 2n in6ivi6u2i co-or6in2ce 8/Bteln (in blue) i8BuperimpoBe6. 'lke co
orclin2teB 2le given in rke rexc 23, e.Z. (8.5, 2.6).

The chemical analyses have been carried out by Statens Råstofflaboratorium
(State Raw Materials Laboratory) and Norges Geologiske Undersøkelse (Nor
wegian Geological Survey). Norges Geologiske Undersøkelse and Norges al
menvitenskapelige forskningsråd (Norwegian Scientific Research Council)
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have kin2nce6 the research, and the last-named body has covered the cost of
printing the map. The manuscript has been translated by my assistant, Richard
E. Binns, B.Sc, who has also given valuable help and good advice during the
preparation of the manuscript.

Introduction

The lnorpkoioZv of the S part of the "Målselv" Bkeec is dominated by the
Mauken-Andsfjell ridge. The Målselv river is flanked in its middle stretch
by Mauken, but further N has cut tkrouZK the ri6Ze to leave Andsfjellet as an
isoi2te<i remn2lit to the I^X^. The ri<iZe concinuex e28Nv2168 to Skjold, 2 few
kilometres off the map.

The bedrock of the Mauken-Andsfjell ridge is the Btruccul2ll^ lowest unit
within the two map-sheets, "Målselv-Tromsø". A marked thrust plane every
where forms the junction between this unit and the overlying rocks. The rock
cle2rlv repreBentB 2utocncnonouB Precambrian, and the ckrusr plane is the
Caledonian "major thrust" separating the Precambrian from the overlying
allochthonous and par-autochthonous Caledonian metamorphics. This nappe
outcrops on the highest summits of the Mauken ridge. The basement consists
ok 2N older amphibolitic complex, and a younger, chiefly granodioritic, unit.
The central part of the oaBement has 2 coramon foliation which strikes NW
3L, wirk a very steeri, krec^uenciv verric2i, 6ip. The cont2cc between the amphi
tx)lite and the Zl2no6iorice is conkorm2r)le to rkiB koli2tion 80 that the grano
6iorite ki2nlcs the 2mr>kioolite in the SW, Zenel2il^ witk 2 very steep dip. The
dement foliation differs from tkiB only near the thrust plane where it
bends to parallel cke latter (see Figs. 9-12). Other rock types occur in the
basement, but tkeBe are genetically related ro the two main types. Thus, in
the amphibolite are conformable sheets or sills of very fine grained quartz
dioritic rocks. "Transition rocks" of dioritic composition - clearly granitisation
tilo6ucts of the amphibolite - outcrop in the border zone between the amphi
bolite and tke granodiorite, especially in Andsfjell and near tke SE e6Ze of the
map- Finally, at the junction between the amphibolite and the overlying nappe
is 2 layer of green BckiBtB, xvkick M2v be interpreteci eirker as 2 border facies
ok cke 2lnpkir)olite or 25 an autochthonous basal greywacke.

The amphibolite group

'lke 2lnr)kibolice i82 Breeplv 6ippinZ i2ver trenciinZ I^V^-3L. In
irz nortkellnoBt ri2lt, ne2l it i82vour 1209 m tkiclc.
sorne IcilornetelB kurrker 3, tke tkicicneBB re2ckeB 3orne ZdOO ni. tke

tkiclcneBB i8r>rirn2rv or 6ue co cecconic ekkectZ, 18 noe e2B^ co 6ecermine, I'kiB
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Fig. 2. Mauken seen from Olsborg (11.7, 8.6) towards SE.

matter will be discussed later. The unit has a uniform cnaracrer, not varvinZ
particularly in composition or Btructure, eitner transverBall^, NE-SW, or lonZi
tu6inally, s^-55

The ampniboiite is very well exposed over the whole N part of Mauken.
A particuiarly accezgibie prolile i5 in the exrreme N, eastwards from the bridge
across Takelva, near Olsborg (11.5, 8.5) (Fig. 2). The amphibolite body shown
on the map on Andsfjellet, conBiBtB, as wc shall see, only to a lesser degree
of amphibolite proper.

The foliation i3 primarily due to a parallel orientation of the hornblende
(and biotite) crystals. Its strike i8 mostly 140-150°, but can range between
130 and 160°. This scatter is apparently due to local variations developed
during the one deformation phase. Throughout the central area the foliation
has a steep, often vertical, dip. Along the I'unccion in the NE the ampnirx)lite
dips to NE. It dips to SW in the SW, near Maukdal (around 17, 2) in Måls
elvdalen, where it borders against the overlying schists and is not represented
by the granodiorite.

'lne koiiarion aiBo repre3entB Bnear planeB alonZ verrical rnovernenr

naB cleariv raicen piace alonZ tne vertical larninacion planeB, not oniv 6urinZ
me recrv3t2iliB2tion pnaBe ok me nornklen6e an 6orker mineral, bur also
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continuing after ck2c. Hence, the amphibolite minerals are frequently cata
clastic. The shear planes are often coated with thin films of hydrothermally
korlne6 c^uarr^. Verrical Bkear plane3 are 2150 kre^uenriv Been to trend in orker
directions - especially around 30°. Kei2tivelv minor Biicicen3i6in^ is occasion
ally developed.

Petrographically the amphibolite is rather heterogeneous. Thus, the amphi
bolite, itself, frequently has a streaky or banded structure. In addition, inter
layered sheets, or sills, of quartz dioritic composition occur within the amphi
bolite. The quartz diorite bodies vary in thickness from about 20 cm to several
metres. Such layers can, for example, be seen in the profile near Olsborg, or on
the summit of Andsfjellet, as well as in the SE corner of the massif, outside the
area covered by the map. The quartz diorite i3 a massive, grey rock with a very
low concenc of rnakic mineral. On wearkereci Bnrk2ceB ir 2ppe2lB very s.imil2r
to the 2inrikiboiire, 80 rk2t it is 6itkiculr to 6ecerniine with accmncv the relative
amounts of each. The quartz diorite, anyway, måkes up a subordinate part. All
the rocks of the amphibolite massif are completely recrystallized and highly
cataclastic. The larger hornblende crystals are usually fractured, and often
separated into isolated fragments. Feldspar and quartz often show mortar
structure. Micro-shears are sometimes visible in thin sections.

The amphibolites are dark grey-green to nearly black. The dominant type
i8 2 koinoZeneouB, massive rock, bm it alternates with banded types. The banded
amphibolites seem to occur subordinately in the massif, bur the quantitative
rel2Nonskip berween the nvo rvpeB i8 6ikkiculc to 6eterniine. Nor is it clear
whether the banded types are fairly evenly distributed or mainly confined to
certain zones. The homogeneous amphibolites frequently display only a weak
I>s^'3L toliarion paraliei to the Bteerilv 6ippinZ koiiarion of the rn2BBik as a
whole, and show little tendency kor splitting along that plane. The banded
amphibolites are also massive rocks, without real BckiBtoBirv, bm xvick a Arealer
cen6encv to Bplir P2lallel ro the ban<linZ. The ban6inZ reBulcB from an alterna
rion ok lighter Zrev, and 62rlcer I2verB. The individual ban63 kave a breadth
which varies from a few millimeters up to 2 couple of centimeters. The bands
are often not verv persistent, but wedge out, so that the structure becomes
more streaky than banded (Fig. 3). In several places the amphibolites are cut
bv irreZular nec^vorl« of very fine c^u2lt2 veins. The veinB are uBU2llv onlv a
few millimeters broad.
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Fig. 3. Banded amphibolites: a) coarser bands, wedging out; b) streaky varieté.
% nat. size.
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a) Amphibolites >vitn nornblen6e as rne sole 6arli mineral.
b) v/itn nornblen6e an 6lesser 2mountB ok biocite.
c) Lan6B witn biotite, bur wirnout kornblencie.
6) Lan63 wien (clino-)2oiBire, muFcovire an 6biorite.

The pure amphibolite without biotite is the major variant. Table 1 summa
ll2eB the petrographic data on which ckiB division is based.

These rocks contain phenocrysts of hornblende in an extremely fine grained
groundmass of mainly light-coloured mineral. The hornblende forms relatively
long-prismatic crystals, mostly 0.3 - 0.5 mm long, but occasionally up to 1 mm.
The grain size of the groundmass is usually 0.02 - 0.04 mm. Where the horn
blende content is especially large tkis mineral korms 2 more or less continuous
mesh. The hornblende crystals are occasionally poikilitic and frequently have
highly irregular outlines. Most of the hornblende individuals show sub-parallel
orientation. Both the hornblende and the minerals ok the groundmass display
cataclastic effects. The crystals are often fractured, partly into separate pieces,
and the quartz usually shows undulating extinction. (See Plate 7.)

The hornblende is an ordinary green hornblende, never actinolite. It is
strongly pleochroitic, frequently in olive-green and pale yellow. Birefringence
varies somewhat, between 0.020 and 0.025. The rekractive in6ex varies from

1.67 to 1.68. The extinction angle y/c is high (25 . 28°). This is much higher
than usually given for green Norndlen6es in rnetabasites from the mount2in

TABLE 1
Mineral assemblages of ampbibolites from Manken.

No.
Plag. Hornbl. y/c j Y Liot. Muse. Zois.

2287 Homogen, zection x 70-80 A 26° 1.670

2248c x 4050 » 28° 1.68

2290 x 3050 . 24' 1.674

617 x 20-23 . 26° 20-25 %
2288 (x) (x) 30% 30%
2261 Streaky section

Dark band x 7080 . 25° (x)

Light band z 15 »
2446b » Dark band x 50%

Light band x 20 » 26° 1.678

On the Dasis of the mineral content of these rocks they can be divided inc
:he follow ng 4 types:
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cnain of N Norway (e.g. Vogt 1927, Bugge 1948, Vokes 1957). But Randall
(1959) reports a 3imilar value for hornblende in rne Lyngen gabbro in Troms.

The biotite is brown and strongly pleochroitic. It occurs partly as indepen
dent flakes equal in size to rne hornblende individuals, partly on the borders
of the hornblende crystals where it is clearly recrystallized from that mineral.
In the biotite-rich part of specimen 2446 b the biotite is less affected by cata
clasis than are the other minerals.

The fine grained groundmass consists predominantly of feldspar and quartz.
The feldspar is an acid plagioclase. Potash feldspar is not observed. The feld
spar and quartz grains are of about equal size. Narrow twin lamellæ can be
seen only in a few of the larger feldspars. The feldspar is often almost clear,
and difficult then to distinguish from quartz, but ir often contains small in
clusions of sericite and rod-shaped zoisite. Large numbers of inclusions are
never seen in the plagioclase. All the plagioclase seems to have the same
degree of acidity, with an An content of 12 - 1) %.

Quartz occurs in all the specimens, though in varying amounts. The exact
proportions of quartz and feldspar are difficult to determine, however. They
seem to de about equal in specimen 2290, but otherwise quartz is considerably
subordinate to feldspar. In specimen 2288, which chiefly consists of muscovite
and zoisite, feldspar is insignificant in amount. The quartz almost always has
undulating extinction.

Brnall ZrainB ok (clino-)2oiBire an6epi6oce occur in tne Zrouncknan ok eke

rnajorirv ot tne BpecilnenB. In tne 2oiBire-ricn Br,ecirnen, 2288, 2oiBite occun
28 niZniy irreZularlv.BN2pe6 2WreBare3 0.3 - 1 mm in Bi^e. lne 2oiBire ZiveB
2noni2iouB, dluiBn, inrerkerence colourB. lne rnuBcovice in tkiB Bpecirnen conBiBtB

cniekiv ok kine Zraine6 Bericire (0.01 - 0.02 mm) in conracc xvitn me 2oiBite, bur
a kev/ larZer, scarrere(i klakeB are ai3o Been.

small 2niountB ot Bpnene an6iron-ore occur in all me specinien3. lircle

apacire 18 kound in zpecinien 617.
I^lo pvroxene relicn nave deen odBerve6, nor anv alrerarion ot norndlen6e

to cnlorire. lne mineral combination muscovire-nolnblen6e 6oeB nor occur in

any ot me Bpecimen3. lne Bmall amounrB ot epiciore an 620i8ice normaliv

preBenr, in6icare rnar me original r,l2Zioci2Be naB deen calcium-poor.
ro me mineral 288emdlaZe8 ourlined adove tne roclcB in <^ueBtion

mu3t delonZ ro me upper part ok me epi^ore-ampnibolice kacies, in xvnicn

a plaZioclaze nirn up ro adour 1) yz i8Btadle.
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V oi 11. 111. IV.
VI Mauken, green schist no. 850.

VII Birtavarre, Troms, metabasics, average of 5 analyses (Vokes 1957, p. 67).
VIII Sodankyla, Finland, amphibolite. (Mikkola 1941, p. 257).

The chemical composition of the amphibolite
Three chemical analyses of the "pure" (biotite-free) amphibolite have been

carried out, and also one of the green schist which forms the junction zone
l)enveeli the am^liliiloiite and the overl^in^ lnet2,'Beciiinelic2,l/ Bcki3iB. dklorire
is the chief mineral in the green schist, green Kornl)len6e oni/ occurrinZ as
relicts. This rock will be treated in greater detail in another connestion (p. 197),
50 wc BK2II onl^ conBi6ee the ckree arnpniix)liceB nere. Their analyses are given
in Table 2 columns 11, 111 and IV, the average of these being in column V.

lunere is a BtrilcinA sirnil2lirx ber^veen the rkree anal/BeB. I^one of the corn
ponentB show an^ BiZnilicanr Bpreacl of valueB. IneBe data Bnoul6 tkerekore
provide a good foundation for a general conBi6er2tion of the comriQ3irlon
of the 2mrinil)olire3.

The 2nalxßes fall '«vell wirkin the normal variation trend for gabbroid minor
intrusives and extrusives. To aid comparison the table also contains "the average
of 43 analyses of plateau basalts" given by Daly (1933, p. 17, no. 60). The

A compariso of the 'auken a; iphiboli ¦es with ome oth <r basaltic rocks

Mauken Aver- Green Birta Fin-
Daly mphibolii :es age sch. varre land

I II 111 IV V VI VII VIII

SiO2
TiO~2
A12O3
Fe2O3
FeO

48.8 50.0 49.0 49.4 49.3 48.8 48.5 49.4
2.2 1.8 1.2 1.8 1.6 1.2 1.2 1.7

14.0 14.2 14.4 13.3 14.0 14.6 17.3 14.1
3.6 3.0 2.7 3.4 30 2.2 1.3 2.Z
9.8 10.7 9.9 10.3 10.3 10.6 7.6 12.0

Klno 0.2 0.3 0.2 0.3 0.3 0.2 0.1 0.2
kIZO 6.7 6.0 7.5 6.8 6.8 7.9 7.9 6.1
dao 9.4 10.0 10.1 9.9 10.0 6.5 11.9 10.5

Na2O
K2O
H.,0

p2p 2o5

2.6 2.7 2.8 2.2 2.6 3.1 2.4 2.3
0.7 0.4 0.2 0.3 0.3 0.2 0.3 0.6
1.8 1.4 1.6 1.5 1.5 4.7 0.9 0.6
0.3 0.1 0.1 0.2 0.1 0.1 0.3 ti.

I •aly 1933, p. 17, n< .. 60: Plai :eau Basal , average of 43 am dyses.
II [auken, ai lphibolite no. 61 5.

111 > ' 244 /.
IV . 228
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similarity between rklß averaZe anal^Biß and the orker three is quite striking.
Only the potassium content differs noticeably, the Mauken analyses håving
0.2 -04 % K2O against Daly's 0.7 A. The potassium content is, anyway, low
compared with that normally given for basic magmatic rocks (e.g. Oalv 1933 ;
Johannsen 1932). (This is also a well-known feature of the Caledonian green
Bckißtß of Norway.) The silica content of the new analyses is that of a basaltic
magma of moderate aci6ir/.

Without drawing an/ definite conclusions from the few analyses available,
I xviii reker to Bome analyseB from pllrrB of the N Scandinavian Precambrian
that are geographically close to the Mauken area.

From VeBr-kinnrn2llc, in Norway, all the analyses of "greenstones" (Holmsen,
Padget and Pehkonen 1957) and of "diabase-like rocks" (Gjelsvik 1958) are
too sodium-rich to bear comparison with the Mauken amphibolites. However,
ihere are some analyses of non-spilitic meta-basites from Swedish and kinniBN
Lappland, that provide more suitable comparative material. Geijer (1931,p. 179,
no. 1) gives an analysis of an "effusive diabase" from the Kiruna area. This
contains the same amount ok SiO2 (49.1 %) as the Mauken specimens, bur
some more AL>O3 (15.7 %).None of the orker components differs significantly
from the Mauken amphibolites. The potassium values in several of Geijer's
Precambrian meta-basites are rather low, similar in value to those of Mauken.

From Finland there is an analysis of an "amphibolite" from Sodankyla
(Mikkola 1941, p. 257), v^nicn is the neareBt of all in compo3irion to the
Mauken amphibolites. It is repro6uce6 in Table 2. The onl/ ciikkerenceg it
shows from the amphibolites is in the F2F2O3/FeO relationship and in the some
what higher potassium content.

kinaii/ it should be mentioned rkar the Caledonian meta-basites from
Birtavarre in Troms (Padget 1955, Vokes 1957) seem to differ markedly in
chemical composition from the Precambrian amphibolites described above.
Five anal/Be6 BpecirnenB from Lirravarre all conrain BiZnikicantl/ more alumi
nium and less iron. The average of these analyses is given in Table 2.

The quartz dioritic rock witbin the amphibolite
As 6e3cride6 previou^, rkiB c^uarc^ 6iorire occurB as Bkee« or BiUB of light

grey rock, concordantly interbedded here and there in the amphibolite. The
rock is krec^uentl/ rran3lucenr on kracrure e6Ze5. Ir has no hornblende, and
contains only small or completely insignificant amounts of biotite. Muscovite
is absent. Plagioclase is the only feldspar (An 15-17 %). In the types poorest
in biotite there is only a very kai nr foliation, bur no schistosity.
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'lkree BpecirnenB ironi Nikkerene locaiitieB can be 6escribe6 in more 6etail.

3pec. 2503 a- From Andsfjell. Micro.: Plagioclase and quartz are the chief
iiiinerals, and have a fairly uniform grain size (0.0) -0.07 mm). The quartz
occulB as relatively equidimensional grains, without significantly undulating
extinction. The feldspar forms the matrix between the quartz grains. Twin
lamellæ are seldom. An = 15 %. Small slivers of dirty brown biotite and small
lathes of zoisite, up to 0.02 mm long, occur in very insignificant amounts. The
2vislte is always in the feldspar.

Spee. 2446 a. From Olsborg. Micro.: Mostly identical to the previous speci
men. The quartz content i8 about 2/3 that of the plagioclase. The plagioclase
is An 17 %.

Spee. 1674 a. From Skjold, about 2 km SE of the SE corner of the "Målselv"
Bneec. Micro.: The mineral are rnoBtlv the same as in the previous specimens,
but 2 little co2lBer. Quartz and feldspar measure about 0.15 mm, and the biotite
is also corre3pon6inglv i2lZer. Frequent nvin laineiiZe are Been in tke kel^par.
An = 17 %. Small sphene crystals are scattered throughout the Beccion. A kew
tinv ZlainB of 2p2tire and calcice are 3een.

ckemical analvBiB ok Bpecirnen 1674 a 18 Ziven in labie 3 (p. 186). 'lke
norm ok tke 2N2lyBiB, witk <) — 30.6, Or — 4.0, — )1.) an 6 — 10.0,
can be 255urne6 to corre3pon6 verv weli tke rno6e ok eke roclc. dalculace6

krom tke normative arnouncB ok an 6 tke plaZioclaBe K2B a carnpoBition ok

Ike comrioBition ok tke rock correBpon6B verv clvBelv co Borne ok (^oI6-

Bckmi6r'B tron6kjerniteB ((^ol6Bckrni6t 1916) krom tke Norwegian mountain
ckain. 8t12n6 (19)8, p. 126) rekerB ro BkeetB in tke Zreen BckiBtB ok ttelgelan6,

wkick Beern, krom rkeir mineral contenc, to kave 2 Bimilar cornpo-
Bition, roo.

Ike rocic 15 eBpeciallv ckaracreri^e^ by itB pronounce6 leucocracic compoBi
tion an 6itB verv low potaBBium concent. Ir M2v beBt be c2ile6 a verv aci6
(mera-) leuco6acite.

The granodiorite

Ike Zranockorire i8expoBe6 in Beveral iBolace6 areaB, namei^ in
alonZ tke Bi6e ok ktaulcen krom an6Boutkwar6B kor abouc 12 Icm*),

ar 3torkauZ near tke conkiuence ok an6Lar6uelva, an6alonZ eke V^

*) As a revision of the printed map, tliis outcrop is connected to the tiny one in
the N, just E of Moen, by a narrow zone, and 60e5 not stop at kle^rilcgbelZ, as the inap
shows. In addition the strueture symbol at (11-6) on Andsfjell zkou!6 show a 6ip of
25° to SE and not to NW.

'°°X'M = 16.3 % anorthite.61.5
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slope of Mauken near the S edge of the map. The rock is particularly easily
studied in Andsfjellet, itself, and beside nearby Andsvatn. Andsfjellet is almost
dome-shaped, with the granodiorite standing out in tke central part Burroun6e6
by the overlying mica 3cki3tB in the NW, SE and SW. I^ectonic movement3
Nave, kowever, aiBo given the junccion of the Zrano^iorice an exceptionaiix
irregular form, with collSBpon6inZlx irreZular brancneB (Bee map). The expo
sures in the S along the Målselv vailey have more reZuiar BkapeB 6ominate6
by the I>s^.3L Btrilce of the rock.

It is possible to distinguish the following variations in tkiB unit:
1. Medium grained, massive rock, with only a weakly developed foliation.
2. Pegmatitic type.
3. 6vlceB.

4. Migmatitic-like variants.
5. doarBe grained breccia.
6. Foliated mylonitic gneiss.
The massive granodiorite, type 1, is the most extensive of these variants. It

occurs primariiv in the central part of rke unit, inside the narrow border zone
which abuts against the amphibolite and the overlying rocks.

Mineralogically there is very little difference between the various structural
types. All contain, though in somewhat varying amounts, quartz, acid plagio
claBe and microciine as the chief mineral, and only small numbers of dark
minerals. The massive granodiorite will be described first.

I'kiß rock is Zeneraiiv rneZaßcot)icallv ratker komoZeneou3. It has a medium
Zraine6, white to light Zrev Zroun6rnaßß of c^uarr^ and kel6Bpar, wkick is
interspersed with very irregularly shaped aggregates of dark minerala These
are often drawn out to lengths of Yl - 1 cm and are adour 2 mm in breadth-
They are arranged more or less parallel and give the rock a mottled appearance,
or ane which is more or less streaky according to how far the foliation is
developed. The total content ok the mafic mineral is always low, dur varies
80me^vkar. 3udor6inace varianrß rkat are almosr lacking in dark mineral also
occur. The foliation is only defined dv the parallel orientation of the dark
aggregates. In the parts lacking these dark minerals no foliation can be dis
cerned. Whilst the overall impression obtained from a study of these types is
of a Zrevißk-loolcinZ Zrano6iorite, the microciine is sometimes slightly pinkish
so that tke colour of the rock is inkluence6 by tkac. Under the microscope
(examples are from thin Becrion3 of specimens 546, 794, 795, 797, 798, 2262,
2466 and 2480) the quartz, microcline and plagioclase show a granoblastic
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texture (Plate 11, a). The gram size of these minerals is rather similar, varying
usually between about Vi and 1 mm. The quartz is completely clear and shows
no undulating extinction. The microcline is also wholly clear and displays
beautikully 6evelope6 lameUZe. It usually contains no perthitic inclusions. The
plagioclase often has an almost rectangular shape, and then always has its long
axiß perpendicular to 010. The shape of the microcline is more irregular. It
surrounds or includes numerous grains of plagioclase. The plagioclase shows
very well 6evelope6 albire nvinß >virn relarivei^ broa6 lameiize. It ÜBua!ly con
tains some inclusions, frequently in insignificant numbers and rarely in consi
derable amount. The numbers of inclusions vary from specimen to specimen.
Plagioclase grains that are almost completely free of inclusions are seen. The
inclusions mostly are small flakes of sericite, bur also very small, mostly rod
shaped, crystals occur which are clearly mainly zoisite. The anorthite content
of the plagioclase is the same in all specimens examined, namely only 3-5 %.
It is nence a råtner aci6 albire.

The proportions of microcline and albite vary a good deal from one specimen
to another (as the analyses also indicate), and are not easy to determine with
an^ exactitude, even under the microscope, as the distribution within any one
thin 3ection is rather uneven. The main type, however, contains a good deal
more albite tnan microciine, rnouZn BpecimenB occur vakere the two feldspars
are more or less equal in amount. Quartz and feldspar usually lack all evidence
of cataclasis.

The dark mineral consist of irregular intergrowths ok biotite, hornblende,
epidote and iron ore. The strongly birefringent epidote is the most common.
Afterwards comes biotite, as dirty greenish-yellow, strongly pleochroic flakes.
The hornblende is also deep green and 3rronZly pleockroic. It occurs least,
and is an unstable mineral.

Two analyses of the rock, both from Andsfjell, are given in Table 3, p. 186.
The analyses indicate granodioritic or granitic rocks with a high percentage
of silica and a relatively low aluminium content. The calcium content is low.
The sodium/potassium relationship is very different in the two specimens.
Specimen 546, with a greater proportion ok Na2O than K2O, corresponds
best to the main variant of the rocks and according to Johannsen (1932) rkiB
ougkr to be ciekineci as a sodaclase-granodiorite.

To rr^ to cornere the analyses with some from other Precambrian grano
diorites and granites from nearby regions, we may look at Odman's reference
to "7 Karelian migmatite granites" from Norrbotten county, Sweden (Odman
1957, p. 126). None of these are like the Andsfjell granodiorite. They all
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TABLE 3

<?/ quartz diorite rock and granodiorites from the Mauken area

conrain less SiO2, and xvick one exceprion, more A1203, and all contain con
siderably more K2O than NaL>O. There is an especially large discrepancy
between the Andsfjell Bpecimens and the c^vo anal^ez from the Vassijaure
granite from close to the Norwegian border near 'lornerrazic. tiowever, Strand's
(Foslie and Strand 1956, p. 72, no. 1) analysis of a Precambrian "granitic
gneiss" from Børgefjell, Nordland, Norway, corresponds fairly closely with
specimen 795.

Some of the variants of the granodiorite that differ structurally or texturally
from the main type, rna)? now be treated.

Pegmatitic bodies occur at several localities within the basement, though in
insignificant amounts. They consist of irregular dykes or lenses. Both pegma
tites with pale pink microcline as the dominant feldspar (e.g. no. 798 b. from

Quartz
No.

Wt. %

diorite
674a.

Cation %

Granodiorites
No. 546 No.

Wt. % Cation % Wt. %
795

SiO2
TiO2
A1 2O3
Fe2O3
FeO

72.85 67.7 75.85 71.6 76.23 71.9
0.46 0.3 0.24 0.2 0.08 0.1

14.40 15.8 11.23 12.5 12.91 14.3
0.32 0.2 2.73 1.9 0.58 0.4
1.56 1.1 1.24 1.0 0.75 0.6

MnO 0.01 0.04 0.01
MgO 0.55 0.8 0.20 0.3 0.13 0.2
CaO 2.71 2.7 1.03 1.0 0.55 0.6
Na2O
K2O
H2O —
«20^
CO2
P2P 2O5

5.68
0.66
0.04

10.3
0.8

4.80
2.40
0.04

8.8
2.9

3.30
5.00
0.05

6.0
6.0

0.17
0.3

0.24 0.45
0.18
0.10 0.03 0.02

99.69 100.0 100.0? 100.2 100.06 100.1
Q 30.6 , 35.2 34.8
Or 4.0 , 13.5 30.0
Ab 31.5 , 44.0 30.0
An 10.0 2.5 3.0
2 lem 3.9 4.8 2.2

100.0 100.0 100.0
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Fig. 4. Migmatitic Btrucnire within the granodiorite.

Andsvatn), and types with light grey albite as the main mineral (e.g- no. 2467
from the E side of Andsfjellet), occur. The feldspar crystals have dimensions
of Yl - 2 cm. The albite, also in these, has only 3 - 5 % An. The mafic minerals
again occur in extremely irregular "clumps", and only in very subordinate
amounts. A pegmatite area of relatively large dimension is found on the E
side of Andsfjellet. It forms a ridge-shaped area ztrerckinZ from Bukteholmen
(10.5, 8.5) more or less due W up the hillside. The pegmatite is 2 steeply
6ippinZ 6ylce-nec with a Btrilce parallei to the 6ireccion of the ri6Ze. In rkese
peZmatire3 are Borne beautikui csuarrx cr^3tai3 up to Beveral centimetreß in Bi^e.

About due W of tniB peZlnacite-nec the map BnowB the Zrano6iorite as
håving 2 worm-like branch within the otherwise overlying mica schists. This
is 2 quartz segregation along a Bteep, brecciare6 kault line. I^iB fauk and the
pegmatite ridge are probably tectonically associated.

Aplitic dykes, clearly cutting the granodiorite foliation, are found at several
iocalities. Such dykes can, for example, be seen in the quarry near the bend
of the main road WSW of the bridge over Målselva, near Buktemoen, Moen.
They trend somewhat variously here, but generally with a 40° strike and about
60° dip to N. The dykes are often only about 10-20cm across, and are exposed
for up to 20 m. The material is light Zrey to white, or light red, accor6inZ to
which type ok feldspar dominates.
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Fig. 5. Granodiorite intrusion in amphibolite (seen through water in the floor
of a stream).

Migmatitic Brructure3 are Been in a ke^v ext)oBureB. One is beside the road
(13.5, 4.0) on tne N side of Storhaugen (Fig. 4). Grey (black on the photo-
Zrapn) flake-shaped agmatitic inclusions are found in the granodioritic mate
rial nere. I'neBe paleoBome kraZmentB have the same mineral canrenr as the
Zrano6iolire, buc have a larZer proporrion of biocite and nornblen^e, 80 that
they achieve a definitely granodioritic composition. The agmatites are sur
rounded partly by light greyish granodioritic material, similar to the main type
of the Andsfjell granodiorite, partly by irregular bodies of pegmatitic material,
which are themselves cut by aplitic veins and dykes.

'lne claBtic or rnvloniric variantB ok rke Zrancxiiorire be 6eBcribe6 larer.

The relationship between the amphibolite and the granodiorite

'lke conract bet^veen tne ampnibolice an6tne Zrancxiiolice can be obBerve6
ar inanv localirieB. l^niB iunction naB, in a 6eBcrititive BenBe, a 6iBtincc "inrrusive"
cnaracrer, tne ampnibolite 28 me ol6er unit an<i tke 28 a
vounZer mobile coinponenc. 'lne contacr ko^vever, KaB a 3onie^vnat 6ikke
reni development in tke variouB expoBure3.

Fig. 5 shows a section of the contact zone in an exposure in a stream
about 0.5 km SE of Fredriksberg (12.5, 6.0). Granodioritic dykes are seen
cutting the amphibolite. Their dominant trend is nearly perpendicular to the
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steep junction which itself trends NW-SE (the massive granodiorite, itself,
is a few metres below tke area shown in the pkotoZrapk). Near the bottom
ok the photograph fragments of amphibolite can be seen in the granodioritic
material. The surrounding fine grained amphibolite, here, displays no marked
effects of metasomatism.

A characteristic granitization zone in the amphibolite is exposed over a large
part of the summit plateau of Andsfjellet. The bedrock consists of a continuous
layered alternation of the melanocratic host-rock and light granitic material.
The layers have a regular strike of 155°, and a very steep dip. The thickness
of born the melanocratic parts and the granitic horizons varies from about
10 cm up to several metres. The regular parallel Btructure can, at first glance,
invite some uncertaincv as to vketner the ploceBB has been Zranitic intruBion
of a basic rock, or the opposite. However, granitic apophyses can be ob3erve6
croBBinZ basic layers in several places, whilst the basic layers are never Been
to cut granitic horizons. It can be observed, too, tkat the basic lavers show a
diffuse disintegration within the granitic material (Fig. 6, right-hand part).

Ike baBic laverz kave been Bomewkat more 6eeplv ero6e6 tkan tke Zranitic

material K2B, an6tki3 ten63 to BtrenZrken rke taiBe impre^ion tkar tkere kas
been incrusion ok ba3ic material (kiZ. 7).

Fig. 6. Granodiorite intruding amphibolite, Andsfjell.
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Fig. 7. Dark bands of
amphibolite in granodioritic
material, Andsfjell.

The granitic material largely consists of white or pale pink aplite (e.g. specs.
2371 and 2504), but there is some coarBer grained material, mo. The quartz
diorite-aplite of the amphibolite occurs here, too, and can easily be miBrg.lcen
for rklB, bur it has a Zre^er, gliZkri/ Ziasz^ appearance.

The melanocratic layers are greyish rocks of dioritic appearance, and have
oni^ a kainr koiiation vv^kicn paralleiZ the strike of the layers. All the specimens
are nearly equigranular, with the grain size varying in different layers from
i - 2 mm and down to about 0.3 mm. Acid plagioclase is the main component,
with var^inZ amountB of nornblen6e and diorire as the dark mineral.

Microscopically, specimen 2503 from these beds, shows 2 pronounced grano
blastic texture. About % of the thin section reveals plagioclase, with a gram
size of around 0.3 mm and extremely irregular borders. It contains many in
clusions, mostly of epidote and small muscovite flakes, bur also of all the
other minerals elsewhere in the thin section. Twin lamellæ cannot be Been, buc
cleavaZe craclcß are vißible in most Zrainß. The retracrive in6ex, <ierecrnine6
by immersion, indicates 5 % An, 80 it i8 a conßi6elablv more aci6 plaZioc!a3e
rkan rkar of rke airlpkibolireß. Much czuarr^ is present. Biotite is the major
dark mineral, about 20 %, wkilßr kornbiencie is relatively rare. Both mineral
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are seen in rkin Becrion as sub-parallely orientated crystals, and are strongly
pleochroic. The biotite is brown, with a slight greenish tinge which disdngui
shes it somewhat from rke pure brown biotite ok the amphibolites. The biotite
and kornblende are okren inrerZrown and the latter alßo occur3 as inclusions
in the former. The borders between the two mineral are often diffuse, and
the hornblende gives the overall impression of being unstable. Scattered through
out the section are 2 few flakes of muscovite, up to 0.2 mm in size. Epidote
occurs fairly commonly, and ore (magnetite?) in small amounts.

If we then pass on ro the granodioritic area further up the Målselv valley,
we find a type of granitization that has led chiefly to products with a some
what different texture. This can easily be studied beside the main road, near
Trongen (25.0, 0.5), and on the orker side of the river, E of Alappmoen, or by
the main road near Skjold, about 15 km further S along the valley (outside
the area shown on the map). Coarse grained or pegmatitic intrusions ok pinkish
granite have, here, transformed the amphibolite to dark, granodioritic types in
wkick the kel6Bpar crxBt2iB are of conBi6erably larZer 6irnenBlon ckan the orker
mineral, and often form definite porphyroblasts. This applies to the albite
as weli 28 the microciine. The microcline, especi2llv, pro<iuceB well-Bkape6 rec
tangular cross BectionB, with dimensions up to % x 11/2 cm.

I°ke Zranite intruBionB L ok are primarilv rna6e up ok BkeetB
P2rallel ro tke Bteep koliation ok tke arnpkiboiite. 'lke BkeetB varv in rkiclcnesB

krom about 20 cm to Beveral rnerreB. lnetaBolnaticallv 6erive6 grano6iorite
korlNB a 6iBtincr 2one Borne 10 m or more rkicll.

Ikree Bpecirnenß kroni rkiß area kave been BNi6ie6 under rke riiicrQßcope:
l>pec. 2450 krom near rke 3T corner ok rke rnap, Bpec. 2449 b. krom near

2n6 Bpec. )41, krom Borne lcilomerreß L ok tke M2p. I^ie Bainplez
2re unikorrn wick «niv BiiZkr variationß in development. plaZi«claße i8
alwavß tke ckiek mineral, occurß in varvinZ amountß, wkick are dikki
culr ro ciecermine exacriy. 'lke mc>Bt microciine-rick Bample i8no. 541, in wkick
rkiß mineral Beemß ro approack cloße to pla^ioclaße in amount. I^ke nyo ocker
82mple8 contain conFiderabl^ IeBB. kormß dekinire pkenocrvßtß onlv
in tke kirßt ok rke Bpecimenß, orkerwi3e rke Zrain zi^e ot all rke mineral
varieß benveen about 0.) and 3 mm. 'lke darlc mineral varv benveen about

10 and about 2) 95 c»k rke wkole. l)uart2 is preßenr in all rke Bpecimenß. kew
c^uire cle2l plaAioclaßeß witk 2onal Btructure are Been, tke core kaving a Bome
wkar kikker extincrion rkan rke outer In orker caßeg rke ToninZ i3pro
duced by a kigklv Bericiric core Burrounded by clearer material, or rke Bericire
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has developed along a detinire zone vitk clearer pi2Ziocl2Be bork in the core
and in the «urer zone. The retracrive in6ex, nieaßure6 in colnparißon to quartz

and canada balsam, in6icareß tke pi2Zioci2Be of the amer zones to be a rather
pure albite.

Microcline occurs in various different habits. Plagioclase grains are seen in
wkick the microciine occuiB oniv as p2tckv anriperrkiric inclusions. At orker
points the microcline forms bays in the plagioclase, and there are often only
relicts left from the latter mineral. Furthermore, microcline pnenocr^3tB con
eining inclusions of plagioclase (and of the dark mineral) are seen, though
some microcline crystals show an almost complete lack of inclusions. Myrmekite
is 6eveloped occ2Bionall/, bur is not very r^riicai.

The dark minerals of specimen 2450 consist of green hornblende and
brownish-green biotite in more or less equal amounts. Both are strongly
pleochroic and intergrown. Brownish speckled patches are often seen in the
hornblende, clearly indicating an embryonic biotitization. No. 2449 b. has
slivers of dirty brown biorire as the chief 6arlc mineral. No norndlen6e is
zeen, bur rnere is 80ine erii6«re with a high interference colour. There are also
a few allanite crystals, surrounded by borders of epidote. In No. 541 an iron
rich epidote forms about half of the dark mineral, There is also some dirty
pale green Kornblen6e with small incluBions of ore and epi^ore. Biotite is not
present. The 6arlc mineral are Zarnere6 inro clurnp/ aZZreZareB, like those
in the "pure" granodiorite. Some sphene is seen in all the thin sections.

Whilst the conracr benveen rke ampkiboiire and the Zrano^iorice is -a very
6ekinire Tone of ZranitiTarion, ir is also characterized by the tectonic tensions
and movements that have tåken place. The result of this shows itself ro differ
ing extent in different areas. On the summit plateau ot Andsfjellet, with its
characteristic "intrusive" structure, no conspicuous tectonization was observed.
However, wc are not ar the actual contact of the granodiorite and the more
easterly situated massive amphibolite of Mauken, as the amphibolite in Ands
fjellet is an isolated patch "floating" in the granodiorite. At the eastern border
of the Andsfjell massif, beside the main road to Finnsnes*), near Buktemoen
(10.3, 8.8), 2 sharp contact between the Mauken amphibolite proper and the
granodiorite can be obßerve6. In the irnniecli2ce tew lnerreß paraiiei to the
contact, bork the granodiorite and the amphibolite display a definite breccia
structure, the rocks håving been crushed somewhat, though no significant
thrusting has tåken place. The corresponding contact for the granodiorite of
Mauken, SW of Myrefjell, has 2 decidedly tectonic character, even though the

*) A new road - not shown on the geological map.
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intruded dykes (Fig. 5) show only slight signs of this. The contact is, kere,
accompanied by a zone where both the granodiorite and the amphibolite are
brecciated. This zone has a width on the ground of some 10 m, rkrouZK >vkick
the be^raclc Burk2ce (moßrlv conceaieci) is akten ero6e6 inro small elonZ2te6
hollows- The contact has a marked brecci2te6 cn2l2cter on eicner side of the

river near Trongen and Alappmoen. Whilst the cataclastic textures connected
witk the d2ie6ani2Q averckluzrinZ lollaxv the junction plane between the base
ment and the rnlUßt cover, the breccia Tane P2l2ileis the Bteep NW-SE kalia
rion of the r>2Beinenr.

Concerning the time relationship between the brecciation and the graniti
zation the following can be noted. As shown in Fig. 5, the granitic dykes reveal
no sign of post-intrusive movements despite their location within that area
of Mauken where the junction i3 80 cle2llv tectanic. When >ve mave kurener S,
to the granitic dyke material in the Trongen/Alappmoen area, wc see that this
has a most distinct brecciose character (spee. 2449 a). On the other hand the
tectonic effects are aniv weakly developed in the feldspathized types of this
area, specs. 2450, 2449 b, and 541. Megascopically, these show no sign of
biecciation, but the quartz is seen to have very marked un6ul2tinZ exrincrian,
and mort2l Btructure is 6evelope<^ at the rior6els of the kei^Zpar crvBt2iB. On
the whole, however, the newly formed phenocrysts of t)i2Ziaci2Be and rnicra
cline show little evidence of crushing, though a few plagioclase grains have bent
twin lamellae and some cracks, filled mostly with epidote. All this suggests
that the granitization has continued after the major part of the brecciation
took place.

The genesis of the granodiorite
Every aspect of the granodiorite and the granite make it natural to consider

cneir formation by 2 ploceßß of Zl2nici22tian. Ir seems feasible, for all the areas
described, to consider that the older, now granitized, rock, once consisted of
parts of the neighbouring amphibolite. Paleosome relicts ok obviously different
rocks are not observed. It seems reasonable, furthermore, to attribute the grani
tization to a time after (or cantempor2neouß '«vitk) rk2t when the 2Mpkirx)lite
I2ver3 285ume6 tkeir present vertic2i t)aßitian. 3uck an interpret2tian kin6s
support in the fact that the junction towards the amphibolite always runs
P2l2ilel with the l2rker uniform ss^-3L Btrilce of the 2mpkir)alire, insre26 of
håving irregular bodies of massive granodiorite penetrating laterally into the
amphibolite. The conditions 2ianZ tke junction can be 2rcric)ute6 to a diapiric
uplift of rke granodiorite. The tendency to brecciation that cancan be observed
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klong the junction zone can be attributed ro such an uplift. This movement
has affected the granodioritic rock along rke concacr, rkougk the Zl2niriT2rion
has conrinued c>evon6 the main perioci of uplikr.

Granitic rocks also occur immediately beneath the post-Precambrian sedi
mencs in the nearbv Vivi6alen 6iBrrict. It 3eernB rkar tklB Zranire is somewhat
different from the granites described here, though I can say nothing definite
about tnig at present.

The relationships at the junction between the basement
and the overl^inss inetHBesimentB

The contact between the granodiorite and the overlying metasediments
More or less metamorphosed sediments overlie the Mauken amphibolite

complex and the Andsfjell granodiorite. These meta-sediments vary a good
deal, including low metamorphic chlorite schists, muscovite-biotite schists,
quartz-rich schists and quartzites. These will be dealt with in greater detail in
a later paper - inclu6inZ 2 discussion on how far they represent par-autoch
thonous Cambrian, Eocambrian or Precambrian deposits or are parts of long
transported thrust nappes.

In the two neard^ baBemeni windows, at Bardu in the S and Dividalen in
the SE, the relationships near the contact of the Precambrian gneisses are more
simple than i3 the case nere, as wc there have relatively unmetamorphosed
sediments - shales and sandstones - resting on the basement surfaces. In the
Mauken-Andsfjell region all the immediately overlying sediments are more
strongly tectonized and recrystallized.

In a66irion, me Zr2NQ6iQlicic 2n6 2inpnirx)licic roc!is wnick abur 2Z2inBt rke
lner2'Be6irnenrB 6iBpi2x Bpeci2i recronic an6ineramorpkic ckaracteliBticB. I^ke

Zrancxiiorire i8rralnkorrne^ inro Brrealcv an6dan6e6 ZneiBBeB. InBtea6 oi ampki
b«lireB Zer Zreen sckiBtB in Korndlen6e i 8unBtadle an6ckiorire 18
rke prev2ilinZ mineral. 'lke juncriun, rkuB aiBo Bvrnboli2eB 2 Bk2lv brealc in rke
lnerainarpkic tacieB.

The following can be said regarding the structural relationships at the junc
tion. Neglecting an area extremely close to the junction plane, there is a distinct
angular disconformity between the foliation in the basement and rkac in the
overivinZ BcklBtB. Whilst the former has a NW-SE strike with a steep dip,
the Bcki3tB have an L-^ or WSW-ENE Btlilce with 2 moderate northerly dip.
The ioiiarion in rke BckiBrs coinci6eB xvirk the Be6irnenrarv lavering. A special
feature with this discordance is that the foliation of the schists also abuts

against the junction plane at an acute angle. A schematic picture of this is
shown in Fig. 8.
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I'kiB feature is shown in a general
way on the 1 : 100,000 rnap, in the
divergent directions of the foliation
in the lauken amphibolite and the
meta-sediments along the N side of
Takelvdalen (around 15, 19.). In the
immediate vicinity of the junction
plane, however, the foliations of botn
the basement and of the schists are
parallel to the plane. These relation
ships will be further explained by
reference to some more detailed ob-
BesvationB.

N

1

Basement rock

Fig. 8. Bckem2tic slcetck of relations at
the junction between the basement and

the overlying meta-sediments.

The contact between the granodiorite and the overlying meta-sediments
The junction is exposed in a road cutting by the N side of Andsvatn, about

midway along the lake (5.5, 4.3). The plane of contacc nere trends northwards
at about 160° with about 40° W dip. Within the immediate 5 m or 80 of the
contact the foliation of bork the biotite schists and the granodiorite is in full
conformity with the junction plane. West of the contact the mica schist gradu
ally modifies its trend across about 50 m, until it has a stable strike of about
20°, with a dip of about 25° towards tke NW. In this transition belt the
schist has many small folds with nearly horizontal axes trending at 160°. East
wards from the contact the trend of the granodiorite foliation changes gradu
ally through some 10 m to a strike of 170°, and a dip of 70° W. The sketch
map and profile in Fig. 9 shows this. The granodiorite near the junction is
strongly foliated.

'lke junccion near rke extern ourler ok (7.0, 4.1) i8Been in tke
roa6currinZ, kere, in a 10-15 m kiZK expoBure ok Zrano6iolire overlain by a
couple uk merreB ok biorite 3ckiBt (kig. 10).

ciiBcvlc!ance can be obBerve6 ar rkiB poinr becauBe rke expoBure onlv
embrace3 rke concor6anr be6B in rke vicinicy ok tke concacr. 'lke juncrion plane,
near rke rop ot rke currinZ, KaB a moderate 6ip. 'lke Zrano6iolire expoBe<i kere
leveal3 a ver^ kine picrure ot tke recroniTation Buttere6 by rkiB roclc near rke
conracr. «ere, rke Zranodiorire a82 KaB 2 ban6e6 ckaracrer contormable

ro rke junction plane, but krom rke borrorn ok ckiB ZneiBB layer ro rke rop,
acljacenr ro rke zckiBt, Beveral rextural valiantB reveal rke Zra6ual evolurion

ok rke myloniri^arion ok rke roclc. rke koor ok rke expoBule 13 a rype ok
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granodiorite not differing
particularly from the massive
types described previously,
in which the dark minerals

produce a foliation whilst no
real cataclasis is developed.
Above rnis is a distinctly
cataclastic, foliated rock, in
the lower part with a coarse
streaky texture in which the
foliation is picked out by
mica-covered shear planes
rnac do not occur more

tiZnri^ rnan to pro^uce a
drecciose rexruie in the rock.

Higher up, the shear planes
are closer together and be
come more plllaliei to eacn
other. The rock splits eaBily
along these planes. At the
rop is a lneZ2Bcopicallx ho
mogeneous, fine grained,
light grey, strongly foliated
gneiss. Under the microscope
rkiB is seen to have the
mineral assemblage of the
massive granodiorites. Acid

N 160

40 Granitic gneiss

d

Fig. 9. Plan a) and profile b)
of the contact near Andsvatn.

plagioclase is the dominant feldspar, with microcline less common, and only
very small amounrß of 6arlc mineral, The mineral show a very well defined
mortar 3rrucrnre. The feldspars, with a grain size of 0.2 - 0.5 mm, are scattered
in a fine grained groundmass. The vast majority of these phenocrysts display
cataclastic effects. They are broken up, often into separate pieces, and the twin
lamellae are often bent (Pl. II b). The diotire Bcnißt overivinZ the Znein is 2

highly crushed, compact rock, rich in quartz lenßeß (specs. 547, 812 and 2263).
Storhaug, near the confluence of Målselva and Barduelva (13.5, 3.5), is an

isolated hill, nirn a gmoorn siope in the S, dur ending r0n2168 the N in a
steep, terl2ce6 cliff going down to the drift covered valley floor about 200 m
deio^. The junccion plane ließ in 2 nearly horizontal position in the summit
of this hill. Immediately above the plane is a dark, heavily tectonized phyllitic

Mica schists .(fz Granitic gneiss
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Fig. 10. Mylonitic gneiss
and overlying mica schists

near Andsvatn.

schist, cut throughout by numerous glide planes and crumbling easily when
hammered. Below this are horizontal layers of mylonitized granodioritic gneis
ses identical with those at the last locality described. At the loar of the cliff
is the exposure of migmatitic granodiorite mentioned earlier (p. 188), appar
ently showing no trace of the thrusting movements near the summit.

The contact between the amphibolite and the overlying meta
sediments - and their relationships to the green schist

Venveen the amphibolite complex, as wc have rerme6 it previously, and the
overlying meta-sediments, we find some specially characteristic features along
the border in the NE from Olsborg up through Takelvdalen.

In this stretch a rather extensive belt of green schists forms the junction
zone for the amphibolite. Their thickness is only some few metres, but because
of the coinci6ence of the ropoZrapkical Burkace and rkeir 12/elinZ tkev have a



198

relatively large outcrop. Chlorite is the chief mineral and green hornblende is
unstable or is completely destroyed. Selvages ok greenish biotite can be seen
inrerZrown wirn the cniorire in a ke^v specimenß. Albite is rather common, and
epidotic minerals are übiquitous. All samples, too, contain significant amounts
of sphene, and some ore occurs in a few. Above tnig 3cnißt is a cniclcneßß of a
few metres of a quartz-bearing, chloritic biotite schist which Zoeß over to a
quartz-rich schist, which after a few metres is replace6 by 2 purely quartzitic
rock. The lowermoßr mei2-Beclimenc2lv I2verß do not 6ikker Zreaciv in cornpoßi
tion from the hornblende-free green Bcnißtß, and as the coiour of the oiorire
is fairly similar to that of the chlorite and hornblende it is very easy to
confuse these green rocks in the field.

We shall consider this feature in more detail at an exposure of the junction
that is relatively well suited for that study. This i8 beside Takelva, about 3 km
above Olsborg (13.5, 8.0). There is quite 2 good exposure beside, and in the
river. Along the short NW-SE trending stretch of river the junction zone
i3 croBBe6 over about 15 m. SW ok here the amphibolite has 2 strike of 130 -
140° and 2 dip to NE of 60 - 70°. To the NE of the junction the quartz schists
outcrop with a strike of about 80° and 2 dip of 25° ro N, >vnicn is 2 conBt2nr
2triiu6e for rne I'alcelv2 lneta-3e6ilneniB as a whole.

It Bnoul6 be menrione6 nere rkar inime6i2relv W of rniB loc2iirv rnere i8

2 Btrir) of lilneBcone within the pure (cniorice-kree) 2inpnibolire. LeBi6e the
river iniB i2ver is oniv 2 tew inerreB rnicic and ir wedges out and disappears
towards the SE, just devond the S bank of the river. The limestone is distorted,
P2iclv by bou6in2Ze, and it mu3r be 283urne6 to repreBenr 2 tectonic inclusion
of 2 limestone that occurs somewhat higher up in the sedimentary succession.

Inc circulrlBr2nceB beBi6e me juncrion 2re Bno^vn in me Bicercn (kiZ. 11).
kurrneBc ro me 8 i82 reiariveiv lN2B3ive, oniv BiiZnrlv BcniBroBe "SreenBrone"
wnicn reveaiB un<!er me iniclQBcope 2 riZntiv inrernvine6 288ernbi2Ze ok green

nornblen6e an6green cniorire (Bpec. 2292). 'lne nornblen6e i 8me rernains
ok crvBcais ok 0.2-0.3 min, are nov^ in proceBB ok an6
cnloriti22tion. 'lne nornblen6e N2B a Bomev^nac liZnrer colour man 18 normal

in me cniorire-kree ampnibolireB. Inc cniorire 13 c^uire 6eep Zreen, an6BtronZlv

pieocnroic. Ir naB bro^vniBN'violer, 2noni2iouB inrerkerence colourB. 'lne crvBr2iB
okren korrn roBetre-BN2r>e6 2ZZreZ2teB. ?e168p2l 2n6 c^uarrT korrn 2N exrrerneiv

kine Zl2ine6 ZrouncilN2BB ok crvBr2lB ok 0.02 min Bi^e, 211 ok Bno^v
BrronZlv un<lui2rinZ exrincrion.

About 5 m NE of this sample (i.e. 3 m higher in the profile) the green
schist has 2 strike of 100° with 2 dip of about 50° to N (spee. 2293). This
zarnpie conr2inß the same 288ernbi2Ze as the previous one. A few plagioclase
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Fig. 11. Plan of the contact at the river, Takelv

grains of dimensions 0.2 - 0.3 mm are preserved among the fine-grained ground
mass, though frequently in a very fractured state.

A couple of metres above rnis Bpecimen is a small exposure in the river,
consisting of a platy, chlorite-bearing schist, which crumbles very easily and
it was impossible to obtain a specimen of it. This strikes at 90°, with a dip
of about 50° N. The schist resembles the next specimen rather than the one
described earlier.

About 2 m above i8 a greyish biotite schist with a strike of 85-90° and a
dip of about 60° to N (spee. 2295). 'lniZ BckiBr has a brownish-green biotite
as the chief 6211c mineral. InterZrowQ with tkiB biorire, bur in rnuck inkerior
amounts, is 2 green cniorire Biniil2l in 2ppear2nce to tN2t in the previous
specinienB. Itornblencie i8 not koun6. The Bckist cont2inB conBi6ei2blv more
quartz than the previous specimens. Plagioclase is present in considerable
quantity, chiefly 2 crystals of dimensions 0.2-0.5 mm. These crystals are
okren very car2ci2sric. A kew caicire 2ZZreZ2reB occur. Inere is a little ore,
bur sphene is only present in insignificant amounts. Higher up in the profile
this schist clearly Zoez over Zl26u2ilv, rkrouZn 2 kew inecreB, to 2 feldspathic
quartzite, which I named the "larver quartzite zone" on the geological map.
Whilst specimen 2293 belongs to the amphibolite complex, specimen 2295,
about 4 m higher in the profile, without any doubt belongs to the overlying
meta-sediments.
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I shall also refer to a couple of other specimens from the green schist of
Takelvdalen.

Klo. 8)0 i8an exceilenriy ko!iace6, pkviionitic Bcki3t, ckietiy ok kine Zrain

(0.0) mm), bur nitk a kew larger reiicr keipar clVBtalB (0.2-0.3 mm). Over
kalk ok tke tkin Becrion i3raseri up by a ligkt green me3k, moBtly ok ckiorire,

bur wirk Borne (10-1)^>?) BliverB ok Kornblen6e. I^e Kornblen6e KaB rke

Barne pale coiour 28 rke ckiorire an 6rkerekore 13 nor eaBllv 6i3tiliZui3kable
trom ir unril rkev are Beeri uri6er croBBe6 nicoiB.

No. 623 reveals, under the microscope, highly elongated foliated aggiegates
of biotite and chlorite. The biotite shows a brownish-green colour parallel to
its base, the chlorite is pale grass green. Some rod-like hornblendes occur. Ia
cross Becrion these prove to lie parallel to the micas. Some calcite is seen in
the rkin Becriori.

No. 614 is also a platy, fine grained green schist. Sphene crystals are for
ihe most part arranges in "stringy" parallel rows about 0.3-0.6 mm apart.
Green chlorite, as in the previous specimen, occurs in intergrown habit with
slivers ok brownish-green biotite, and måkes up a continuouB meBk in the tkin
section. Hornblende 6oeB not Beem to be present. One or nvo grains ok caicire
are 3een.

Borne more 6ata on tke mineral krom rkeBe BckiBtB mav be a6<ie6.

?laZioclase in BpecimenB 8)0 an6614 Zave, by tke immelBion mecko6, an
anortkire content ok ) or leB3. 'lke anortkite contenc i8tkuz conBi6erablv

loxver tkan tkat in tke kel6Bpar ok tke ampkiboiite Ka612-1) A

Ike plaZiocla3e in tke BckiBtB (229)) aiBo Ka3an anorrkice content ok leB3
tkan )

Kornblen6e 1065 ot Bpecimen 62) Zave rke tolio^vinZ 6ata 1.67 an6

-v/c — 22 - 23°. 7 — « — 0.02 - 0.02). It 13 kiZkiv pieockroic. OeBpite it Bkape
it rkeretore proveB to be a green Kornblen6e anci nor actinoiite.

I?ke rekractive in6ex ok rke ckiorice 6etermine6 in rke green sckiBtB

(Bpecimen3 614, 623 an68)0) to 1.62), in Bpecimen 2292 to 1.6). 7ke ckiorire
i86iBtinctlv biretringent, bur tke optical ckaracren are 6ikkiculc to 6etermine
in tke verv Bmall klake3. 'lke rekractive in6ex placeB it mi6nav benveen iron

kree an6iron-bearing ckiorite componentB.

doncerning rke biotire tkat occurB in tke green BckistB an<l in tke overlying

BckiBt (Bpec. 229)) ic mav be Bai6 tkat tke bro^n^k-green coiour 6istinguiBkeB
ic krom tke pure brown biorire >vkick, among ekewkere, occulB in tke ampki
boiite.
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tlonever, rkere i8no BiZnikic2nr 6ikkerence in rke rekl2crive in6exes ok tke

nyo rvpe3 ok biorire. Lork tke Zieenizk biorire (Bpec. 2295) 2n6 rke brann
biorire in tke 2rnpkibolire Bpeciinen 2446 b(p. 179) nave "^ 1.64.

The meta-sediments (2295) immediately overlying the green schists in rkiB
prokile, conrain 3iZnikic2nr 2mounrB of albice, as neii as biorice and chlorite,
of the same types as in the green schists. The quartzites of the "lower quartzite
-one", which kollov^, are also frequently feldspathic and in my opinion
represent original arkosic rocks. It is natural to assume that specimen 2295
repre3enrB a basal greywacke overlying the amphibolite. This will best explain
its transitional character between the green schists and the overlying meta
sediments. It may be thought, too, that the green schists, proper, contain some
very little 2irere6 6ebriB from the 2inpnibolire Burk2ce, bur, orner^viBe it
seems very feasible to assume that the green BcniBrB repreBenr 2 part of the
amphibolite that has been made schistose by Caledonian tectonism. A chemical
analysis ok one of the green schists, specimen 850, is given in Table 2, p. 181,
no. VI. Its composition differs very little from that of the massive amphi
bolite, though the content of A12O3 proves to be somewhat higher rn2n in the
latter, and K2O somewhat lov/er. It is significant that the calcium content is
conBi6er2blv larver, bur orner^iBe the 6ikkerences from the 2inpkibolireB are 80
small rk2t the analysis indicates that no weathering ok the amphibolite has
tåken place - 23 would be expected if ir referred to a clastic sediment. On the
contrary, the analysis supports the theory that the green BckiBtB repleBenc a
loner memrnorpkic k2cieB ot the 2inpkibolire, perk2pB xvkere a cermiri 6eZree
of lnet2BolN2riBni has been ekkecrive (the H2O concenr of the BckiBt i8 80 muck

higher than in rke amphibolites that rkiB must be tåken inro 2ccounr in 2 more
detailed consideration of the values of the analyses).

A profile NE-SW from Takelvdalen up towards Humpen (15.0, 6.4). some
wk2t turrker S than the last observations, shows the following features. Beside
the farm, Skogvang, furthest in the NE is green schist with 2 strike of 90°
and a dip of 25° N. In rke Biope above, the green schist has 2 strike ok 110°
with 20-25° N dip. At 2 height over rke valley floor ok 200 m the greeri
schist strike K2B swung to 130°, with 2 dip to N of about 30°. Further up the
slope the dip increases gradually through 40 to 60° and finally becomes verti
cal. Then at about 300 m over the valley floor comes the amphibolite, with
a strike of 140° and 2 verric2i 6ip. At the cont2ct the 2lnpkibolice is 2 6211c
myloniric rock Bonie merreB rkiclc.
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A profile from the slope
above Rundhaug in Målselv
dalen (20.5, 1.2) shows the

following features. Up to the
junction, at about 150 m

sc ist over the valley floor, are
Mytonite

compact, massive green
schists. The schistosity is
not always easy to identify,
bnr where ir is conspicuous
it has a strike of 120-130°,C°«r,

X °cr and a dip of 20-40° ro N.
Green schist \l3O\ 130 f

The schists are frequently
Fig. 12. Plan of the contact at Rundhaug. cut by millimetre-broad

quartz veins. These mainly
are parallei to the koiiarion ciuc aiBo brancn inro a network of veins.

The green schists, 5 - 10 m below the contact, have a strike of 110° and a

dip of 20° N. Immediately above the contact the meta-sedimentary schists are
distorted with strikes varying from 20 ro 35 and 40° and with a dip of 20°
to N. A few metres above rniB, the schists are more constant with strike 80°
and dip 20° N. Fig. 12 shows all this.

The sedimentary rocks immediately above the green schists are very tecto
ni^e6 Bericire-cnlolire BcniBtB (r^nvllire). It seems very likely that these could
represenc a meralNolpnoBe6 variant of the Bkalez from the I^voilrkus 2one, as
ir is »een in Dividalen.

Discussion and Conclusions

The term amphibolite group is used to describe the pure amphibolites, their
srrealcy nori2oNB of v2lvinZ colnpoBirion, and the sulnexvnar thicker layers of
quartz diorite or leucodacite.

The pure amphibolite conzisrs mostly ok green nornblen6e. It has no pyrox
ene or chlorite. The plagioclase has about 15 % An. Lpi6ore and 2oiBire occur
only in small amounts. Both the petrography and rne chemical cornpoBirion
BuZZeBr rn2t cne rock is 2n airereli ekkuBive of l)2Balric cn2l2crer. IrB conirx)Bi

rion is P2rcicui2llv cloBe to cert2in 2veraZe 2nalvBeB of pi2re2u b2821t5 in6icare6
in the literature. Assumed relict variolitic BtluccuteB are or>Belve6, r>uc the rock

is orner^vise 80 completely recrystallized that traces of primary structures are
inoBclv 6eBcrove6. No ex2nir,leB ok pillo^v scruccures have keen observed.

Lven rnouZn evervrkinZ pointß ro rke rock beinZ 2n ekkusive, me possibilicv
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ol its repreßenrinZ a ki^klv meramorpkoße6 and cectoniße6 pluconic rocic can
nor be re)ecce6. lAe Bkape oi tke outcrop, lor example, allowß rkis poßsibilitv.
I skall, ko^vever, 6ißcußß rkiß roclc in tke baßiß oi itß beinZ an eiinßive.

The light, streaky horizons in the amphibolite are distinguished from this
by håving lirrle or no kornblencle. In Bome oi them biotite is the chief mineral,
in others muscovite and zoisite are most important. Muscovite and hornblende
do not occur toZetker.

A similar streaky banding in amphibolites is not an unusual occurrence,
and several examples are described from the Caledonian nappes. Foslie (1941,
p. 64) refers to rocks from Tysfjord, Nordland, which, according to the mine
ral assemblages he reports, seem identical with the ones here. Kulling (1955,
p. 168) gives a comprehensive account of banded amphibolites with similar
mineraioZical coirlpoBirionB, from Vatersotten in Sweden, and has a photo
graph which could eaBil^ be from Mauken. I have observed a similar structure
in an ampnibaiire at Mosjøen, Nordland. The rkree interprerarionB for tkis
banding ckar Beem particulariv appropriace are rnac rnev derive from:

1. an airernarion oi ruiiiric niarerial an6lava ilo^vB,

2. cierrial se6inientar^ material 6erioBited in airernation lava or mii,
3. meramorpnic 6iiierenriarion.

Kulling, somewhat tentatively, considered the last ro be most likely. Foslie
also reacbed no definite conclusion, allowing the possibilities of tuffitic or
detrital sedimentation to remain open. Strand (Foslie and Strand, 1956) de
scribes banded greenstones from the Namsen area, in Trøndelag, in which
he believes the banding to be due co metamorphic differentiation, whilst from
Helgeland, Nordland (1958), he 6eBcribeB banded green scnlBt3 which he
ascribes to an alternating development of volcanic and sedimentary material.

In tne pre3enc caBe I kind it mo3t probable tnar rke bandB derive krom
ruiiiric 6epoBirs alrernarinZ >virk lava ilowB. 'lke komoZeneou3 composicion
oi rke ampkiboliceB, indicared b^ rke ckemical analvse3, 3uZZes^s rke improba
bilirv oi anv siZniiicanr meramorpkic diilerenriarion. I^or doeB tke compoBi
rion oi rke liZkt 8tleal« poinc clirecrlv co 2 Be6imencalv oriZin.

I al3o iind ic l>eaBonable co interpret tke verv iine Zrained c^uarr^ dioritic
lavel3 in tke ampkibolite a5rnliireB, even rkouZK eke cexture oi eke roclc Ziveg
no real cau3e ior rkiB. I^iev bear 2 cerrain meZaBcopic Bimilaricv co rke
kjell 2plireB, bm 6iiier mineraloZicallv.

Ikree analvBeB oi pure ampkibolice, calcen irom 2 tl2NBvelBe proiile, are
2V2ii2ble. 'lke 2na,lvBeB aZree cloBelv witk e2ck orker, 'lkev 2ie UBed ior com
paring rke ampkiboiices niet2NiorpkoBe6 baBic eiiuBiveB irom eke ?re-
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cambrian of Norwegian, Swedish and Finnish Lappland. The few analyses
available from the Lappland Precambrian show a noticeable - in one case
striking - similarity to the Mauken amphibolites. The Mauken amphibolites
seem to have a clearly different composition from the Caledonian metabasalts
in Birtavarre, N Norway.

Green schists — Near their junction against the overlying meta-sediments,
the 2inpki!x)lireB Ao over inro a reiarivei^ ckin zone of ckiorire-bearinZ BcklBtB
containing only a little hornblende, if any. An analysis of these green Bcki3cB
BkowB tkac tkey have a very Bimilar compoBition to the 2inpkiboiireB. I beiieve
it most reasonable to consider these green BckiBtB as a border kacieB ok the
amphibolites, which have undergone retrograde metamorphism during the
Caledonian thrust movements. On the other hand the green schists seem to be
connecre6, by a degree ot transition, to the overlying meta-sediments of
assumed Eocambrian-Silurian age. The reason for rkiB is not kully clear. It is also
possible that the green BckiBrB parriv repreBenc 2 thin bed of altered debris
(a basal greywacke) rkar has overgin, the Precambrian 2lnpkir>olire Bnrkace.

The granodiorite forms the nexr largest unit in the area. According to its
tel6Bp2l conrenc ir V2ries from Zl2lio6ioriric to Zl2liiric. Most ok ir seems to
have a Zl2no<lioliric colNPoBirion, and ir is rk2t coiiecrive term rk2t is used on
the map and in the texc. The chief variant of these rocks is medium to fine
grained, bur aplites and pegmatites also occur. I believe the granodiorite has
been formed by 2 granitization process, for which - in the present area - the
lauken alnpkiboliteB 2rip2lenrlv repleBent the host rock. The granitisation
seems to have tåken place during a diapiric uplift movement.

The Zl2no6iolire is distinctly intrusive in its relation to the amphibolites.
Breccia structure is, however, also seen at several points along the junctions,
thus showing that movements must have tåken pi2ce at a relatively late stage
in the granitisation. However, a few of the bodies, intrusive into the amphi
bolite, are little affected by cataclasis, thus indicating that these are of some
what younger date.

The co«H/i'c>»/ <?/o«F the junctions be/^sew the basement and the overlying
meta-sediments — The scki3c3 above rke baBeinenc lie xvirk a distinct angular
disconformity on bork the granodiorite and the amphibolite. They show, further
more, not only disconformity towards the foliation of the amphibolite and
granodiorite, bur also towards the intermediate junction plane. Only beside
the conracr, itBelk, have bork the baHerrienr and the BckiBrB 2 koli2tion rkar is
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expecre6 'lvirnin me overlyinZ Be6irnen:s, bur rkeBe 60 nor Beern ro occur;

It seems possible that the massif has been uplikre6 in tlale^oniali times,
after the overlying meta-sediments had assumed their present position, or
3imulraneouB v^irn rnar. A tairlv gentle bulZinZ-up of the Burkace is a preker
able mechanism to an uplift "en bloc". Gustavson (1963) 288urne8 Bucn a
possibility for the basement windows in Dividalen. The many vertical minor
faults, and not least the very steep shear planes of the amphibolite, make such
an interpretarion probabie. d2cacl2Bric rikenomena are a normal occurrence in

the otherwise massive amphibolite, and indicate that shearing took place not
only during the formation of the hornblende, bur also continued afterwards.
The existing parallelism between the structural trends of the basement and

the overlying BcniBtB, just beBi6e the cunracr, niu3t be inrerprere6 as being
derived from thrust movements across an extremely uneven surface. But this
conkormirv rnav 2130 be due to 2 pressure from below, brought about by an
uplifting massif, after the schists had been ernpl2ce6 above. However, in rnis
case we should expect to find extensive chloritisation of the hornblende in
the central part ok the massif, something which 6oeB not in k2cr occur. I >vill.
therefore, refrain from taking up any definite standpoint in this c^ueztion.
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conformable to the junction plane. All the surrounding rocks near the junc
tion are more or less cataclastic, mylonitised and schistose. The junction must
rkerekore be con3i6ere6 as a tectonic thrust plane. The overlying meta-sediments
clearly consist of Caledonian nappes, though remains of par-autochthonous
Cambrian (and Eocambrian?) sediments are also present. The rocks in the im
mediate vicinity of the junction have been imprinted with a coincidental
foliation.

It should, however, be noted that, whilst the NW-SE structural trend of
rhe basement is discordant to the WSW-ENE strike of the overlying schists,
rkiB first direction is nevertheless a well-known structural feature within the

Caledonian nappes (the "cwB3 kol6inZ"). This is especially apparent in the
nappes which make up the greater part of the map-sheets "Målselv" and
"Tromsø", where there are synform and antiform systems of very Bimilar Bcale
to what we have in the Mauken area. Any PoBBible connecrion ber>veen rkeBe
'«vill not be 6iBcuBse6 in the present paper.

The structure of the basement — The Mauken amphibolite complex has a
steep NW-SE foliation in its central part, and has 2 dip to NE in its eastern
limb and ane to SW in its western limb. It is therefore natural ro consider
rke structure 28 an isodinal antiform with 2 very steep axial plane. On the
orker hand, the unikormitv in perroZl2pky and Brruccure rkac the rock Bko^v3
along 2 transverse profile, gives no direct support for such an assumption.
As an alternative the ampkibolire coinplex coul6 perkaps repre3enc one very
steep limb ok 2 large fold whose original shape ir is impossible ro reconstruct.
In the latter case the basaltic layer has had a thickness ok a least 3000 m, in
the former, at least half that. The research carried out has not produceci any
more information supporting or contradicting either of these alternatives.

The amphibolite complex forms 2 ridge-shaped area, the granodiorite of
Andsfjell, with its rather dome-like appearance, terminating this ridge in the
NW. The Precambrian surface, here, reaches at least 500 m kigker rk2N it
does in the surrounding region. The sides of this Precambrian massif mostly
slope quite steeply (30-50°). The <^ue3rion rken 2ri3e3 whether rkeBe Pre
cambrian outcrops have been monadnocks on the Precambrian peneplane, or
whether they have assumed their present position during later movements.
Against the monadnock theory may be noted, among others, the following
P01Nt8:

1. rke mounr2in 316e8 k2ve been relarively 3teep an6eke mount2in3 rarker

bigk to k2ve belonge6 to 2 penepl2ne;

2. witk 3uck steep mount2in 310pe3, cr2ceB ok coarBe 6ebliB (r2lu3) coul6 be
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