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The Danish island Bornholm on the southwestern margin of the Baltic Shield was subject to dyke 
injection during the Proterozoic. The dykes probably result from several magmatic events. We present 
U-Pb geochronological data for the largest of the dykes, the tholeiitic Kelseaa dyke. The resulting 
age, 1326 ±10 (2o) Ma, places the dyke significantly earlier in the Proterozoic than previously as
sumed. No other dykes of this age have been reported from the western part of the Baltic Shield. 
The NE-SW strike of the Kelseaa dyke is evidence for extension oblique to the border of the Baltic 
Shield. The Kelseaa dyke is the first evidence for this event that was subsequent to the 
emplacement of the Bornholm and Karlshamn (SE Sweden) granites and prior to the intrusion of 
the Central Scandinavian Dolerite Group, and possibly also the majority of mafic dykes on 
Bornholm.Keywords: Baltic Shield, Proterozoic, mafic dyke, U-Pb baddeleyite. 
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A large number of dolerite dykes are the only mafic 
intrusive rocks on the Danish island Bornholm, which 
is situated on the southwestern margin of the Baltic 
Shield. The dykes represent magmatic events that 
mainly took place during the Proterozoic. In order 
to be able to correlate these events to the evolution 
of Bornholm and the Baltic Shield, precise geochrono
logical data are mandatory. Here we present a new, 
precise U-Pb baddeleyite age for the largest dyke on 
Bornholm, the Kelseaa dolerite dyke. The dyke age 
cannot be correlated to other known igneous or tec
tonic activity in the southern part of the Baltic Shield 
and is therefore important. We discuss the implica
tions of this age for mafic magmatism and the Prot
erozoic development of the southern part of the Bal
tic Shield. 

Geological setting 

The northern part of Bornholm consists of Precam
brian gneisses and granites (Fig.I). To the south the 
basement rocks are covered by Palaeozoic to Meso
zoic sediments. The Precambrian granites can be re
garded as belonging to two main suites; the older 

granites, which have gradational contact relations to 
the gneisses and are interpreted as representing par
tial melting of the gneisses; and the younger gran
ites, which have clear intrusive contacts to the gneis
ses (e.g. Callisen 1934; Berthelsen 1989). 

More than 250 mafic dykes have been intruded 
into the gneissic and granitic basement, and have 
been described by Callisen (1934) and Miinther 
(1945). 

The doleritic dykes are mainly exposed along the 
northern coast of Bornholm. They have been estimat
ed to cause a minimum of 1.3% dilation along the c.

30 km long coastline (Miinther 1973). They almost 
all strike between NNE-SSW and NNW-SSE and are 
all near vertical. Exceptions are the Kelseaa dyke, 
which strikes 40°, and a few NW-SE striking dykes 
(Forchhammer 1847; Miinther 1945). 

The width distribution of the dykes is strongly 
bimodal, in the sense that 4 dykes are 20 to 60 me
tres wide, whereas most of them do not exceed a few 
metres in width. The Kelseaa dyke is the largest on 
the island with a width of 60 metres; it can be traced 
along strike for c. 20 km. The Kelseaa dyke is an oli
vine tholeiite and is geochemically distinct from the 
other large dykes, which range in composition from 
trachybasalt to basaltic trachyandesite and the bulk 
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