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Abstract 

Oen, l.S. & R.H. Verschure 1985 Isotopic age determinations in Bergslagen, Sweden: VII The Fellingsbro-type Granite east of 
Kopparberg - Geo!. Mijnbouw 64: 385-388 

Rb-Sr whole-rock analysis of seven samples of the Fellingsbro-type Younger Granite east of Kopparberg 
gives an age of 1715 ± 50 Ma and an initial 87Sr/86Sr ratio of 0.7046 ± 0.0026 (errors 95% confidence level). 
This age falls in the age range determined for the Younger Granites of the Varmland-Smaland, Dala and 
Fellingsbro Groups, 1. 74-1.64 Ga. Reliable age data from from the Malingsbo-type granites in the 
Kopparberg area are still lacking, however, so it is uncertain whether they can be included in the Fellingsbro 
Group of Younger Granites. 

Introduction 

The Younger Granites which intruded the 1.9-1.8 
Ga old Bergslagen Supracrustal Series in the 
Filipstad-Grythyttan-Kopparberg region, West 
Bergslagen, comprise three groups; the Varmland­
Smaland Group granites of the Filipstad area in the 
western part of the region, the Dala Group granites 
N of Grythyttan, and the Fellingsbro Group gran­
ites of the Kopparberg area in the eastern part of 
the region (Oen & Verschure 1982). The Younger 
Granites of the Varmland-Smaland and Dala 
Groups are commonly designated as 'post-oro­
genic' with ages between 1.7 and 1.6 Ga, contrary 
to the 'ser-orogenic' or 'late-orogenic' granites of 
the Fellingsbro Group with ages between 1.8 and 
1. 73 Ga (Magnusson 1940, 1970; Wilson 1980; 
Lundstrom 1983). Recent work on Fellingsbro 
Group granites in the Grangen area, SW of 

Kopparberg, however, indicates Rb-Sr whole-rock 
ages in the 1.7-1.6 Ga range; suggesting that all 
three groups of Younger Granites are synchronous 
(Oen 1983). This suggestion is reinforced by the 
results presented in this paper of a Rb-Sr investi­
gation of a Fellingsbro Group granite E of Kop­
parberg. 

The huge, complex massif of Fellingsbro Group 
granites about 8 km E of Kopparberg consist of the 
Malingsbo-type granite, intruded by a small body 
of the Fellingsbro-type granite (Fig. 1). This paper 
reports the results of a Rb-Sr whole rock investi­
gation of the latter granite. The locations of the 
investigated samples are shown on the map of 
Fig. 1. 

The fine- to medium-grained Malingsbo-type 
granite has pegmatite-rich border zones and abun­
dant roof prendants and wall rock inclusions. The 
Fellingsbro-type granite is a coarse porphyritic 
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Fig. 1. Geological sketch map of the area E of Kopparberg 
(Magnusson, 1940). 1. Leptites (felsic metavolcanics) of the 
Bergslagen Supracrustal Series; 2. Older Granites; 3. Malings­
bo-type granites; 4. Fellingsbro-type granites. Numbers indi­
cate sampling sites. 

biotite granite. It is generally assumed that the 
Fellingsbro-type granites represent later intrusions 
than the Malingsbo-type granites, but that they are 
closely associated and belong to the same period of 
intrusion of the Younger Granites (Magnusson 
1970). Similar relations exist in the Grangen area, 
where pegmatite-rich Tallasberget granite of 
Malingsbo-type are cut off by the coarse porphyritic 
Grangen granite of Fellingsbro-type (Oen 1983). 

Petrography 

The investigated Fellingsbro-type coarse porphyr­
itic granite contains quartz, microcline, oligoclase 
(An20), hornblende and biotite as major con­
stituent. Accessories are sphene, fluorite, allanite, 
apatite, zircon, magnetite and pyrite. The rocks 
show incipient tectonization (gneissose zones in the 
field; granulation and microshear zones in thin 
section) . A low-grade pumpellyite-prehnite facies 

retrogradation is indicated by an assemblage of 
secondary and late minerals, including chlorite, 
sericite, epidote, albite, micrDcline, fluorite, pum­
pellyite, prehnite and stilpnomelane. 

Quartz is present as HT-pseudomorphs within 
and as anhedral grains between cm-size megacrysts 
of plagioclase and microcline. Subhedral oligoclase 
is often rimmed by albite and altered in aggregates 
of sericite-epidote ( saussurite )-al bite. Euhedral 
oligoclase is occasionally enclosed in microcline, 
whereas antiperthitic microcline occurs as patches 
in oligoclase. Subhedral microcline with vein­
perthite show patchy sericitization and replace­
ment by myrmekitic albite. Fine-grained, recrys­
tallized clear microcline locally occurs along grain 
boundaries. The hornblende is anhedral, green to 
bluish green, and encloses grains of sphene. It 
shows alteration into chlorite and stilpnomelane. 
The biotite is brown to greenish brown. Along the 
cleavage it shows replacements by chlorite and by 
lenticles of pumpellyite, prehnite, albite, micro­
cline and sphene. Bushels of acicular, gold-brown 
ferristilpnomelane, often associated with yellow 
serpentinous minerals, are found along biotite 
boundaries. The stilpnomelane is surrounded by 
zones of radiation damage, which are observed as 
pleochroic haloes in hornblende and biotite (Ver­
schure, in prep.). Pleochroic haloes are also ob­
served in biotite around inclusions of apatite, 
allanite and zircon. The biotite also often shows 
'border pleochroism' by radiation damage due to 
intergranular, microcrystalline mineral matter. 
The euhedral, partly metamict allanite is mostly 
rimmed by epidote. The euhedral, zoned zircons 
often show rounded cores. Colourless to purple 
fluorite occurs in patches and veinlets, usually in 
aggregates of the dark minerals. 

Table 1. Rb-Sr whole rock data of the Fellingsbro-type Kopparberg granite 

Sample nr Rb (ppm Wt) Sr (ppm Wt) Rb/Sr (Wt/Wt) 87Sr/86Sr 87Rb/86Sr 

81 Br! 459 203 165 1.230 0.79451 3.588 
81 Br! 460 222 160 1.392 0.80424 4.067 
81 Brl 461 185 105 1.753 0.83198 5.134 
81 Br! 462 194 217 0.8933 0.76895 2.600 
81 Br! 463 156 218 0.7148 0.75545 2.078 
81 Br! 465 187 92.1 2.030 0.85215 5.957 
81 Br! 466 198 87.1 2.2692 0.86672 6.668 



Experimental procedures and constants 

The procedures and accuracies for the XRF analy­
sis of Rb, Sr and Rb-Sr and the Sr isotope analysis 
are given in a previous paper (Oen 1982), along 
with the methods used for the calculation of the 
best-fit line and the Mean Squares Weighted 
Deviation (MSWD). The 87Rb decay constant used 
for the age calculation is 1.42 x 10-11a-1. 

Results and discussion 
The Rb-Sr whole-rock data of the samples of 
Fellingsbro-type Kopparberg granite are presented 
in Table 1 and Fig. 2. A good linear correlation is 
shown by the data-points (MSWD = 1.1). The 
best-fit line corresponds to an age of 1715 ± 50 Ma 
with an initial 87Sr/86Sr ratio of 0. 7046 ± 0.0026 
(errors 95 % confidence level as computed from the 
scatter of the data-points about the regression 
line). 

In Table 2 the published Rb-Sr whole-rock ages 
of the Varmland-Smaland, Dala and Fellingsbro 
Groups of Younger granites are listed. They all fall 
in the range between 1.74 and 1.64 Ga, somewhat 
older that the range of 1.7-1.6 Ga previously 
assumed (Oen & Verschure 1982) for the Younger 
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Fig. 2. Plot of Rb-Sr whole-rock data of the Fellingsbro-type 
granite East of Kopparberg. 

Granites. The three groups of Younger Granites 
and associated porphyrites show a wide range of 
initial 87Sr/86Sr ratios, between 0. 702 and 0. 710, but 

Table 2. Rb-Sr whole-rock ages of Younger Granites and associated porphyries in Bergslagen and adjoingin regions* 

Viirmland-Smaland Group: 
Smaland granite (Larsen & Springer 1976) 
Smaland granite, Stralnas (Aberg 1978) 
Smaland porphyries (Ibid.) 
Filipstad granite (Welin et al. 1977) 
Hagfors-Kristinehamn granites (Ibid.) 
Rockesholm granite (Oen 1982) 

Data Group: 

Age in Ma 

1713 
1693 ± 65 
1645 ± 20 
1664 ± 37 
1653 ± 30 
1694 ± 191 

Dala porphyries, Garberg granite (Welin & Lundqvist 1970) 1634 ± 38 
Ratan granite (Welin & Lundqvist 1977) 1649 ± 25 
Jama E granite (Aberg & Frederiksson 1984) 1675 ± 12 
Jama W granite (Ibid.) 1734 ± 14 

Fellingsbro Group: 
Grangen granite (Oen 1983) 
Tallasberget granit (Ibid.) 
Kopparberg granite (this paper) 

1663 ± 51 
1639 ± 185 
1715 ± 50 

Initial 87Sr/86Sr n 

0.7040 ± 0.003 6 
0.7081 ± 0.0014 14 
0.7068 ± 0.0021 5 
0.7021 ± 0.0006 8 
0.7098 ± 0.0153 12 

0.705 10 
0.703 ± 0.003 9 
0.7039 ± 0.0006 6 
0.7027 ± 0.0006 4 

0.7084 ± 0.0058 10 
0.7019 ± 0.0424 4 
0.7046 ± 0.0026 7 

*Data deviating from those given in the original publications are recalculated data given by Wilson & Sundin (1979) 

MSWD 

0.13 
1.72 

34 

0.03 
0.02 

9 
4 
1.1 
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with preponderance of ratios below 0.705. This 
suggests a contribution of mantle-derived material 
to the Younger Granite magma. 

The Younger Granites comprise succesive in­
trusions of distinct types of granite. In the Fellings­
bro Group the Fellingsbro-type granites presumab­
ly belong to the youngest, and the Malingsbo-type 
granites to the oldest intrusives. Unfortunately, 
reliable age data on the Malingsbo-type granites 
are still lacking. The Malingsbo-Type TalHl.sberget 
granite in the Grangen area has provided a Rb-Sr 
whole-rock age of 1639 ± 185 Ma, but this error is 
far too large to confirm the assumption that the 
Malingsbo- and Fellingsbro-type granites belong to 
the same intrusion period. It remains thus possible 
that the Malingsbo-type granites form part of the 
Older Granites (Oen & Verschure 1982); the 
results of further age studies have to be awaited. 

The low-grade pumpellyite-prehnite facies 
metamorphism that has also affected the Fellings­
bro-type Kopparberg granite is of wide regional ex­
tent in the SW Baltic Shield (e.g., Zeck et al. 1971; 
Nystrom & Levi 1980). It has been related to the 
Sveconorwegian and/or the Caledonian episode 
(Verschure 1981, Verschure et al. 1980; Sauter et 
al. 1983). 
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