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Introduction yield an age of 2085 I 95 Ma with an initial E,, 
= +2.1 1: 0.5. Using our new VG SECTOR 54 

Early Proterozoic diabases are abundant in the mass-spectrometer the minerals will be re-analysed 
Sonkajärvi-Varpaisjarvi area, central Finland with more precision. 
(Fig. 1.). The distribution of the diabases have 
been monitored in the course of bedrock mapping 
(Paavola 1980, 1986 and 1990). The petrography Discussion 
and geochemistry of the dykes have been exam- 
ined by Toivola (1988), and an attempt has been Based on fifty chemical analyses from differ- 
made to use the Sm-Nd method for dating. ent parts of the area the diabases are composition- 

The dykes have intruded into the Archaean ally tholeiitic basalts (Figs. 3, 4) with subalkalic 
(3.1-2.7 Ga old) bedrock. Their predominant character. All the dykes belong to the same 
strike is NW-SE (cf. Fig. 1 .) and their breadth differentiation series. Olivine and chromite seem 
varies from some metres up to ca. 150 metres. The to have fractionated before the dykes intruded. Be- 
dykes are either primary pyroxene (locally also oli- cause of the very constant chemical composition 
vine) bearing rocks or uralitized hornblende dia- of the diabases they can be considzred comagmat- 
bases. Some of them also contain primary ic. No remarkable differentiation has been noticed 
brownish hornblende. within any individual dyke. 

Tectono-magmatic diagrarns indicate an oceanic 
character for the dykes almost without exceptions, 

Results although the diabases have most clearly intruded 
into a continental crust during a tensional proc- 

One of the well-preserved rocks (sample 8- ess. The dykes are nearly uncontaminated, so the 
JVP-76) was selected for Sm-Nd isotopic work. oceanic affinity of their composition may be due 
The data on whole-rock (including a duplicate), to the similarity of the Palaeoproterozoic upper 
plagioclase and orthopyroxene are shown in Ta- mantle both under the oceanic and continental 
ble 1 and Fig. 2. These analyses were made in crust. On the other hand, it is also known that 
1986-87 using an old self-made mass-spectro- some continental basalts do not plot in the within- 
meter (Huhma, 1986), and, mainly due to low con- plate fields because their geochemical characteris- 
centration of Nd, the quality of the isotopic mea- tics may have been influenced by e.g. subduction- 
surements is not very good. Nevertheless, the data related processes (Wilson, 1989). The initial E,, 
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Fig. 1. Sketch map showing the distribution of the diabases in the Sonkajiirvi- 
Varpaisjarvi area. The locality of the dated sample is delineated by the Square on 
the rnap. 
Symbols: 1. Archaean amphibolite-banded tonalitic - trondjhemitic migmatite or 
granitoid / conesponding hypmsthenebearing rock. 2. Proterozoic intrusive/ 
metasediment. 3. Fracture or fault. 4. Diabase dyke. 

Table 1. Sm-Nd data for Nieminen diabase (8-JVP-76). 

orthopyroxene # 1s 1.08 2.73 0.2394 0.313327 i 1M 
orthopyroxene #2 0.84 1.85 0.2730 0.513746 i 57 
orthopyroxene # 3 0.79 1.73 0.2771 0.513799 * 86 
orthopyroxem #4 0.82 1.85 0.2670 0.513755 i 38 
plagioclase 0.12 0.70 0.1055 0311443 * 112 
whole rock # 1 2.28 7.33 0.1883 0.512655 * 31 
whole rock # 2 2.22 7.08 0.18% 0.512648 + 23 

- 

*: 0.4% error. The concentrations were determined from lignid aiiquots. 
+ : ratios normaiized to 1MNd/14Nd = 0.7219. Reported errors are 2 om. 
%: not pure orthopyroxene. 



Geological Survey of Finland, Special Paper 12 
The diabase dykes in the Sonkajarvi-Varpaisjiirvi area, Central Finland 

Fig. 2. Sm-Nd diagram for the diabase (sample 8-JVP-76, Nieminen]. Fig. 3 .  AFM plot for the diabases of the Sonkajgrvi-Varpaisjärvi 
area. The dashed line separates the tholeiitic and caic-alkaline fields 
according to Irvine and Baragar (1971). 
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vaiue of + 2.1 implies a long-term depletion in the 
source, which is characteristic of the convective 
upper mantle. The source was, however, differ- 
ent from the roughly coeval mantle reservoir with 
E,, = + 4.2, which fed large volumes of (Jout- 
tiaapa) basalts further north (Huhma et al., 1990). 

The diabases of the Sonkajärvi-Varpaisjarvi 
area have exceptionally well preserved their pri- 
mary mineral composition and appearance. In 
most cases this is clearly due to the dry hyperstene 
bearing granulite host rock, which represents a 
deep crustal section of the Archaean bedrock. 

Comparable dykes associated with the diabases 
studied frequently appear throughout the Ar- 
chaean bedrock of eastern Finland. Accordingly, 
the dykes are an indication of a large-scale ten- 
sional process directed to the Archaean crust at 
that time. Gad  (1986) suggests that the process fi- 
nally resulted in a continental rifting and NW- 
trending crustal split when the western part drift- 
ed away. 

(This paper is a contribution to IGCP Project 
257 "Precambrian Dyke Swarms") 
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Fig. 4. P20rZr diagram showing the composition of the diabases 
(Winchester & Floyd, 1976). 
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