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Scattered data points from anorthosite-suite rocks of the Gneiss Region of western Norway indicate a
minimum age of 1,511±64 m.y. The scatter is believed to be related to retrograde metamorphism of
> 1,511 m.y. old original granulite-facies rocks, formation of mica foliation, and regional EW folding

during a Sveconorwegian (Gren ville) regeneration event previously detined by .. Ar/..Ar da ting from the
same suite.
Anorthosite-suite rocks of the Gneiss Region can be related to the 1,600±200 m.y. old belt of
anorthosite and rapakivi massifs of the north Atlantic shield.
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Extensive blastomylonitic and retrogradely me
tamorphosed granulite-facies gneisses occur
with meta-anorthosites and quartz schists in the
Fjordane Complex of western Norway (Figs. l
and 2). It has been proposed that the granulites
are genetically related to those which occur in
the central nappe region of Norway (Kolderup
1952, Bryhni & Grimstad 1970), and the few
radiometric dates now available do not contra
diet such a relation. Feldspars from pyroxene
gneisses of the Jotun Nappe have yielded K/Ar
dates at 1,280± 80 m.y., 1,020 ± 40 m.y. and in
the range of 666-428 m.y. (Battey & McRitchie
1973), while a pyroxene from the Fjordane
Complex has indicated metamorphic events at
>1,550 m.y., 1,022± 18 m.y. and about 500 m.y.
by the 40Ar/39Ar method (Bryhni et al. 1971). The
present contribution gives results of Rb/Sr iso
tope data on the same suite of rocks in western
Norway as studied by the 39Ar/40Ar method.
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ble white mica and epidote-minerals. The most
common rocks of the area are fine-grained blas
tomylonitic dark grey gneisses (Table l, S-2, S-3)
with tight isoclinal folds (F1) and upright, open
F2 folds. They often carry round porphyroclasts,
suggesting derivation from massive, coarse
grained pyroxene and garnet bearing micro
perthite augen gneiss (Table l, S-6), which can
be found as relicts in the more severely altered
gneisses.
Microperthite relicts are also found in augen
gneiss from Eikefjord (Table l, GN-2), although
most of the anorthosite-bearing gneisses in this
area are fine-grained blastomylonites (Table l,
GN-1), or completely recrystallized rocks in the
amphibolite facies.
Ta ble I. Rb/Sr and Sr-isotopic composition data for rocks from
Sande and Eikefjord, western Norway
Sample

Rb

Sr

ppm

ppm

87Rb/88Sr

87Sr/,.Sr

Sample description
Five samples were selected from anorthosite
suite rocks which occur tectonicaUy above
quartz schists at Sande in Gloppen. Massive,
coarse samples of anorthosite (Table l, S-1) have
relict grey or grey-violet plagioclase, much ilme
nite with garnet rims, and small amounts of bio
itit, amphibole, and zoisite. Schistose me
ta-anorthosites (Table l, S-8) contain considera15- Geologisk
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S-1

2.5

905

0.008

o. 70388±0.00003

S -2

23.2

595

0.113

0.70631±0.00003

S-3

73.6

272

0.784

0.71917 ±0.00003

S-6

52.8

378

0.404

0.71302±0.00003

S-8

4.4

832

0.015

0.70465±0.00003

GN-I

65.0

231

0.816

0.72144±0.00002

GN-2

78.3

242

0.935

0.72390±0.00003

Best tit isochron= 1.511 ±64 m.y.
Best tit initial "Sr/88Sr ratio= 0.70402±0.00017
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Fig. I. Geological map of the Gloppen-Eikefjord area. Fjordane Complex indicated as retrogradely metamorphosed gneiss
with meta-anorthosite, quartz schist, mica schist and minor marble.

Analytical techniques
The Rb and Sr contents were determined by
X-ray fluorescence spectrography on pressed
powder pellets using G-2 as primary standard.
The error in the Rb/Sr ratio is taken as± l%. The
isotopic composition of Sr was measured on an
Aldermaston Micromass-30 mass spectrometer
at Mineralogisk-geologisk museum. Our val
ue for the 87Sr/86Sr ratio of the NBS-987 Sr
standard is 0.71028± 0.00007 (2u). The details of
the above techniques are outlined in Jacobsen
(1975). The 87Rb decay constant utilized in the
isochron calculations is 1.39 ·Io-ny-1• Isochrons
were calculated using the method described by
York (1969).

Results
The Rb/Sr data obtained for the sev en rock sam
ples are given in Table l. Five samples from
Sande yield an apparent age of 1499± 121 m.y.
with initial 87Sr/86Sr ratio at O. 7040± 0.0002. The

two samples from Eikefjord can be fitted to a
similar regression line, giving a combined 7 point
'isochron' of 1511 ±64 m.y. with intercept at
0.7040± 0.0002.
The two least retrograded samples (S-l, S-6)
give an apparent date about 1,660 m.y., while the
three most retrograded samples yield an appar
ent date around l,300. Fig. 3 shows the 'iso
chron' plot for the seven samples studied.

Discussion
Scatter of the data-points from the localities in
Sande around the best line fit indicate some de
gree of open system behaviour during the history
of the rock suite. This is to be expected, since
the rocks are obviously polymetamorphic and in
different states of transformation from original
granulite-facies to amphibolite-facies assem
blages. It is significant that the massive, least
retrograded rocks yield a higher apparent age
than those which are schistose and much altered.
Thus the recorded 1,511 m.y. date is a minimum
age. Retrogradation with production of a mica
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m.y. old (Svecofennian) while those to the south
give dates also around

1,000

m.y. (Sveconorwe

gian, Grenville). Only the southern part of this
region has regional folds with E-W axial trend

l) and
l ,033 ± 37 m.y.

superposed on earlier structures (Fig.
Barkey
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(1970)

suggested that the

old E-W elongated Hestbrepiggan granite (dated

Fig. 2. Compiled radiometric dates from the Gneiss Region up
to 1977. Data from Priem (1968), Brueckner et al. (1968),

&

r

fjord, western Norway.

J

Bryhni et al. (1971), Mysen

8 6S

Fig. 3. Rb/Sr isochron plot for rocks from Sande and Eike

1022,>1650

\\."1

O, 7040:!: 0,0002

BiRb

'•

.,..

GN-1
S-3

S-6

,71 o

ÅlESUND
5 50 .

231

Note

3 (1978)

Heier (1972), Pidgeon

&

Råheim

by Priem et al.

1975)

1973,

recalculated by Sturt et al.

intruded during or at late stages of this F2

folding. Thus it is likely that Sveconorwegian

(1972), Brueckner. (1972), Råheim (1976) and Strand (pers.

(Grenville)

comm. 1973).

southern part of the Gneiss Region. This regene

regeneration

took

place

in

the

ration was probably one of E-W folding, forma
tion of a qtica foliation, and retrograde meta

morphism of original granujite facies rocks. Dates
foliation must be related to a later event, possi

1,022

bly to the

as high as

1,511

m.y. and higher have as yet

m.y. date recorded in the

been recorded only in the Fjordane Complex,

spectrum of pyroxene from the same

while the structurally lower Jostedalen Complex

rock suite.
Anorthosites north of the Grenville province

has yielded dates around 1,000 m.y. This may be
related to a much more thorough Sveconorwe

in

gian reworking and associated granitic plutonism

39Ar/40Ar

north-eastern

North-America

have

given

1,400-1,480 m.y. range (review by
1974) and Bridgewater & Windley

dates in the

in the most deep-seated part of the southern

De Waard

Gneiss Region.

(1973)

estimated the mean age for emplacement

of anorthosites of the north Atlantic shield to be
about

1,600± 200

m.y. Rapakivi is closely asso

ciated with these anorthosites, and it is very
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likely that some of the widely distributed augen
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represent
Thus, our

altered

rapakivi-type

1,511 m.y. minimum age

H.

K.

April l977

derivatives.
may be valid

and representative for an intrusive event within
the anorthosite-rapakivi belt which extends ac
ross southern Norway to Finland and Russia.
Available radiometric data from the Gneiss
Region (Fig.

2)

indicate that the country rock

gneisses of the northern part are about

l, 700
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