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The discordant Homme granite intruded in to a high-metamorphic Precambrian sequence of granitic and 

banded gneisses after three main regional phases of deformation (D1 -D3) and granulite facies 
metamorphism, and was subsequently deformed by the fourth phase of deformation (D4) and 

metamorphosed under amphibolite facies conditions. A Rb-Sr whole rock age determination of the 
Homme granite, which yields 1019± 14 Ma, is believed to reflect the age of intrusion or the subsequent 

metamorphic episode. Thus, the last regional metamorphism in SW Norway occurred simultaneously or 
immediately after the intrusion of the Homme granite (1019± 14 Ma ago), but before the emplacement of 

the near-lying postkinematic Holum granite (1001 ± 34 Ma ago). 
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The aim of this study is to present a Rb-Sr whole 
rock age of the Precambrian Homme granite and 
to discuss the regional significance of the result 
in relation to the structures and the metamor
phism in Vest-Agder, SW Norway (Fig. 1). 
Moreover the variation of the Rb/Sr-ratio 
throughout the intrusion is compared with some 
other geochemical parameters. 

The Precambrian migmatitic rock-complex in 
Vest-Agder consists mainly of a sequence of 
high-metamorphic banded gneisses, granitic 
gneisses, and augen gneisses often transected by 
a variety of intrusive rocks, mostly granitic 
plutons. Some of the granitic gneis ses may be of 
extrusive origin, others are intrusive, as are 
many of the augen gneisses. Five phases of 
regional deformation have been recognized (Fal
kum 1%6), and most of the country rocks have 
been thoroughly deformed into apparent con
formity in large scale isoclinal folds by the first 
three phases. Some granites, among them the 
Homme granite (Fig. 1), were intruded after the· 
third phase of deformation. These granites were 
subsequently deformed during the fourth and 
fifth phases of deformation and metamorphosed 
under amphibolite facies conditions. The post
humous fifth phase resulted in open and gentle 
folds without any accompanying recrystalliza
tion. 

Methods and results 

The samples for age determination were col
lected from the localities shown in Fig. 2. The Rb 
and Sr contents were determined by X-ray 
fluorescence, using a technique similar to that 
described by Leake et al. (1968). Determinations 
of the content and the isotopic composition of Sr 
were carried out on 84Sr-spiked samples, using a 
Varian MAT TH-5 mass spectrometer, while Rb 
determinations were carried out by isotope dilu
tion using a Varian CH-4 mass spectrometer. 
Analytical details are given in Table L The age 
and 87Sr/86Sr-initial ratio were calculated with 
the aid of the computer programme by Y ork 
(1%6) (A= 1.39 · JQ-11 year-1). Errors are given 
at the 2u-level. 

It is suggested that the age (1019± 14 Ma, Fig. 
3) refers to the time of intrusion or to a slightly 
younger metamorphic episode, which com
pletely homogenized the isotope system in the 
pluton. The initial 87Sr/86Sr-isotope ratio of 
0. 7043± 6 is comparable with the initial ratio of 
the near-lying postkinematic Holum granite 
(1001 ± 34 Ma), which gives a ratio of 0.7045 ± 3, 
but lower than the initial ratios of the younger 
postkinematic granites from the area to the 
south, i.e. the Lyngdal granite (0.7054± 5), the 
Kleivan granite (0. 7053 ± 2), and the Farsund 
charnockite (0.7128± 9). 
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Fig. l. Location of the Homme granite in the complexly 

folded high-metamorphic litho-structural sequence of mig

matitic gneis ses in the Precambrian of southwestern Norway. 

Some post-kinematic intrusions are also shown. 

The areal distribution of the Rb/Sr 
ratios within the Homme granite 

Rb/Sr ratio should be a good indicator of 

magmatic differentiation with increasing ratios 
towards the pegmatitic end-stage (Taylor 1965). 

The Homme granite has previously been shown 

to be differentiated. The pluton was emplaced by 
moving upwards towards the west along the 

prevailing east-dipping foliation (Falkum 1977). 

Just below the present leve! of erosion it started 

to flow southeastwards, tilting the banded gneiss 

country rock from east-dip to vertical and even 
to a west-dip in the southeasternmost part. The 

!east differentiated part of the Homme granite is 

situated along the western border and also in a 
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Table l. Analytical details of samples from the Homme 

granite. 

Sample no. 

location Rb/Sr "Rb/86Sr "Sr/86Sr 

E-3 OA08 1.18± 2 0.7212± 4 
E-7 0.732 2.12± 4 0.7345± 5 
J-3 1.23 .3.58± 7 0.7552± l 

G-7 1.61 4.69± 9 0.7716± 3 
K-6 1.64 4.77± 10 0.7735± 3 
B-2A 1.80 5.25± 10 0.7784± 2 
C-3 3.19 9.35± 19 0.8371 ± 9 

Age: 1019± 14 m.y. Initial ratio: 0.7043± 6. 
A= 1.39x to-nx year·•. Eimer & Amend SrC03: 0.7080. 

smaller zone in the northeastern part, while the 

most differentiated granite is found in the south
east (Falkum 1976). 

In addition to this relatively simple trend, 

another trend with high K20 and Si02 and low 

MgO, CaO, Fe203, FeO, Ti02 and P205 contents 

was found near the discordant northern and 

southern contacts. Since the Na20 content was 

also low in these zones, it was suggested that 

they were the result of assimilation of granitic 
gneisses of the type found to the north and east 

of the pluton, or of garnet-bearing gneiss found 

within the banded gneiss formation (Falkum 
1976). This model has been supported by the 

radio-element measurements, the high Si02-K20 
zone to the north yielding particularly low U and 
Th values. Low U and Th values are also found 
in the country rocks (Falkum & Rose-Hansen 
1978). 

In Fig. 4 the fourth degree trend surface for 
the Rb/Sr ratios is shown. The calculations are 
based on 75 samples from 71 sample stations 
distributed in a 500 m rectangular grid system 
(Fig. 2). The low Rb/Sr values (0.4) in the NE 

nose of the pluton are clearly demonstrated, and 

the increasing values to the SE yield a regular 

trend. The low values along the western contact 
increase rapidly to the high values in the north

west. This zone partly coincides with that previ

ously supposed to be enriched in K20 and Si02 

due to assimilation. Furthermore, some samples 

to the west of this zone also contribute with ev en 

higher Rb/Sr ratios. 
The most pronounced increase occurs towards 

the SE where the Rb/Sr ratio attains 2.0. Field 

evidence and U and Th determinations do not 

indicate large-scale assimilation in this part of 
the pluton, and consequently the general in-
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Fig. 2. Simplified geological map of the Homme pluton and the metamorphic envelope, showing the 71 sampling stations 
and different inclusions. The 7 samples used for the age determination are shown as crosses. 
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Fig. 3. lsochron for the 7 samples from the Homme granite yielding 1019± 14 Ma (see Table 1). 

crease is considered best explained by magmatic 
differentiation. The radioelements U and Th 
suggest that samples K-4, L-2, and L-3 might 
have been contaminated by felsic gneiss and 
these samples have Rb/Sr ratios between 1.2 and 
1.6. Sample L-2 shows a large negative residual 
value (Fig. 5). Other negative residual values are 
observed in the eastern and western part of the 
central zone, where especially samples E-3, F-3, 
and C-4 have lower Si02-content than average 
for the Homme granite. Whether these samples 
represent an earl y differentiate, or a later upwel
ling of fairly undifferentiated magma, is at pres
ent an unsolved problem. The possibility of 

· assimilation leading to a slightly less silicic gra
nite cannot be rejected although it requires a 
superheated magma. 

The positive residuals corresponding to high 
Rb/Sr ratios are scattered in the southern and 
eastern part (Fig. 5). Samples C-3 and D-2 
situated to the northwest also have positive 
residuals, and it has previously been suggested 

that sample D-2 is either recrystallized country 
rock or highly contaminated granite, as its 
chemical composition differs considerably from 
the other samples (Falkum 1976). 

Discussion and conclusion 

The average con tent of Rb in the Homme granite 
is 284 p pm (SD= 48). The pluton is situated in a 
country-rock sequence of banded gneisses 
metamorphosed in granulite facies, and its Rb 
content is considerably higher than the values 
reported from granulite facies areas, which often 
have suffered Rb depletion (Heier & Taylor 
1959, Sighinolfi 1971). The mean content of Sr in 
the Homme granite (215 ppm with SD= 80) is 
close to the average content obtained for the 
whole Fennoscandian shield by Turekian & 

Kulp (1956), but only half the value for deep-seat
ed granulite facies regions. Furthermore the 
Rb/Sr ratio is higher than the ratios reported for 
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Fig. 4. Trend surface map for Rb/Sr, fourth degree (N = 4) . 
The contour interval is 0.2. The percent-fit is 39.6. 

plutonic rocks in western Canada and U.S.A. 

(Culbert 1972, Dodge 1972). However, the low

est ratio (0.4) is comparable to some of the ratios 

from ltalian alkaline rocks (Volmer 1976). Our 

ratios are, however, not extraordinarily high 

compared with many other acid intrusives. The 

ratios reported by Clemons & Long (1971) for a 

pluton in Guatemala are, on average, twice as 
high as our highest ratio. 

The trend surface for the Rb/Sr-ratios in the 
Homme granite, showing a regular increase from 
0.4 in the northeastern nose of the pluton to l. O 

along the western border and to 2.0 in the 
southeastern part, presumably reflects a normal 
development of magmatic differentiation (Fig. 
4). In addition, the zone with high ratios in NW, 

dose to the discordant part of the contact, 
coinciding with the zone rich in K20 and Si02 

and impoverished in U and Th, is probably 
caused by assimilation of Rb-K-rich gneisses 

(Falkum 1976, Falkum & Rose-Hansen 1978). 
The residual or deviation map reveals some 

anomalous values in the central eastern and 
western part of the granite (Fig. 5). The positive 

residuals may represent late differentiates or 

assimilated rocks, while the negative residuals 
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Fig. 5. Deviation (residual) map for Rb/Sr, from fourth 
degree trend surface (N = 4). The contour interval is 0.4 
Positive residuals are shown as crosses, and negative as short, 
horizontal lines. The blank area is within ± 0.4. 

are more controversial. They may represent 

earl y differentiates, later upwelling of fairly un

differentiated magma or assimilated mafic 

country rocks. The last process requires a 

superheated magma, the presence of which has 

not been demonstrated. Consequently, the first 

two alternatives seem to be the best working 

models at present. 
The importance of the Rb-Sr age determina

tion of the Homme granite Iies in the fact that it 
gives the younger limit for the Da-deformation 
and the older limit for the D4-deformation which 
coincides with the last regional metamorphism in 
the Flekkefjord area. The time of emplacement 
of the Homme granite postdates the main part of 
the Da-phase and predates the 04-phase. The 
internal foliation within the Homme pluton 

roughly parallels the axial surface of the large 

Da-folds, suggesting that the intrusion could 

have taken place during the waning stage of Da. 

although it cross-cuts Da-folds. It could also 

have been emplaced during the interval between 

Da and D4, or even during an early stage of D4. 

The time span outlined here is, however, sup
posed to be rather limited and probably much 

shorter than the uncertainty of the present age 



64 T. Falkum & S. Pedersen 

determination. Thus, the dating can be used to 
establish an older limit for the last main defor
mation (D4) with its accompanying metamorphic 
event. The younger limit is given by the near-ly
ing postkinematic Holum granite, which yields 
an age of 1001 ± 34 Ma (Wilson et al. 1977). 
According to Sutton (1965), the major events of 
regional metamorphism and deformation appear 
to last from 10-40 Ma and are divisible into 
single events suggested to last about 2-10 Ma. 
Den Tex (1963) suggested that this time interval 
was controlled by the depth, and, considering 
the deep crustal environment of the southern 
Norwegian orogeny, the upper limit of 10 Ma 
may be a reasonable estimate for the time inter
val of the last metamorphism and D4-deforma
tion. Thus the last deformations and the last 
period of metamorphism in the Flekkefjord area 
in SW Norway apparently took place between 
1020 Ma and 1000 Ma B.P. This result agrees 
with Rb/Sr-ages obtained by Versteeve (1975) on 
charnockitic and granitic migmatites from the 
Gyadalen area to the west of our area and with 
U /Pb-ages on mo nazi te by Pasteels & Michot 
(1975). This age is probably not valid for any 
other period of deformation within the last Pre
cambrian orogeny in Scandinavia as a certain 
shift in time is often observed along orogenic 
beits, although the results by Skiold (1975) give 
indications of a similar age for the youngest 
deformation and metamorphism in SW Sweden. 
However, O'Nions et al. (1969) and O'Nions & 

Baadsgaard (1971) recorded a thermal maximum 
in Bamble between 1100 Ma and 1170 Ma ago, 
and O'Nions & Heier (1972) found the last 
metamorphic episode in the Kongsberg area to 
have occurred 1260 Ma ago. Consequently, 
the last deformation with accompanying 
metamorphism in SW Norway seems to be 
slightly younger than for the areas further to the 
east. It is also supported by the age reported on a 
post-kinematic granite from Evje-Iveland to the 
ENE of the Flekkefjord area (Pedersen 1973). 
As there is a period of deformation and 
metamorphism in SW Norway separated from 
older episodes by granitic intrusions we suggest 
naming this D4-phase the Homme deformation in 
the same way as the term the Dalsland folding is 
used in SW Sweden and in SE Norway for the 
folding which affected the Dalslandian 
supracrustals (Berthelsen 1976). 
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