
The geochemistry of Lower Palaeozoic sediments 

deposited on the margins of Baltica 

NIELS H. SCHOVSBO 

Schovsbo, N.H. 2003-04-30: The geochemistry of Lower Palaeozoic sediments deposited on the 
margins of Baltica. Bulletin of the Geological Society of Denmark, Vol. 50, pp. 11-27, Copenhagen.© 
2003 by Geological Society of Denmark. ISSN 0011-6297. 
https://doi.org/10.37570/bgsd-2003-50-01

A regional survey of the geochemical composition of Lower Palaeozoic shales deposited on 
Baltica indicates that Llanvim (Lower/Middle Ordovician) to Lower Silurian shales have higher 
concen­trations of Na, Mg, Cr, Ni and Fe and lower concentrations of K, Rb and Ti compared to 
Arenig shales. This geochemical signature can be traced from Scania to the Oslo Region, i.e. in 
areas ap­proximately 500 km apart, but is not present in Middle Ordovician sediments from 
Avalonia. The geochemical signature matches island arc tholeiites such as those in the Fundsj0 
Group within the Upper Allochthon of the Norwegian-Swedish Caledonides. Hence, these 
sediments were prob­ably predominantly derived from island arcs formed during the end phase 
of closure of the Iapetus Ocean. Simple two component mixing calculations between oceanic 
and continental sediment sources suggest that the oceanic component diminishes towards the 
south where modifications related to longer sediment transport distances can be recognised. 
The introduction of sediment derived from island arcs coincides with increases in subsidence 
rates in the Oslo Region and may reflect an early stage in foreland basin development. The 
presence of the geochemical signature in Scania implies that island arcs systems were 
geographically widespread. The combined evidence indicates that the Arenig/Llanvirn 
boundary marks an important change in the continuing closure of the Iapetus Ocean. The data 
suggest that island arcs were abducted onto the outer margins of Baltica presumably during the 
Arenig. Continued abduction of island arcs in the Mid Ordovician and younger intervals is 
likely. 
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The Iapetus Ocean and Tornquist Sea rimmed the 
western and southern margins of Baltica during Early 
Palaeozoic. These areas were created during Neopro­
terozoic to Cambrian Ocean floor spreading which 
followed the break-up of the supercontinent Rodinia. 
Closure of the seas commenced in the late Cambrian 
with the main phase of subduction in the Ordovician 
and final closure and continent-continent collision in 
latest Ordovician to early Silurian. The closure was 
two-sided involving subduction of lapetus oceanic 
lithosphere between Baltica and Laurentia and sub­
duction of Tornquist oceanic lithosphere between 
Baltica and Avalonia (Torsvik et al. 1996; Torsvik 1998). 

has been proposed by Grenne et al. (1999). Further­
more, the presence or absence of island arcs and mi­
cro-continents in these oceanic areas are also a matter 
of dispute. A large variety of models regarding island 
arcs have been proposed. The island arcs may have 
been created and subsequently accreted onto the mar­
gins of Baltica within a narrow time span in the Early 
Ordovician (Sturt 1984; Sturt & Roberts 1991). Others 
have claimed that isolated island arcs were a more 
long lasting phenomenon on which the faunas devel­
oped differently from those on the continents (Bruton 
& Harper 1981; Harper 1992). In the Tornquist Sea, 
micro-plates accreted to Baltica in the southeastern 
Polish region already in the Mid Cambrian (Belka et

al. 2000). A general view is that the main phase of sub­
duction occurred along the Avalonia plate (Giese et

al. 1994; McCann 1998). Considerable oblique move­
ments of Avalonia led to the docking of this conti­
nent rather than head-on collision. The Tornquist 
margin in the northwestern Mazury High of Poland 

The precise location and nature of the subduction 
zones are, however, unknown and highly controver­
sial (Sturt & Ramsay 1999). For the lapetus Ocean, 
models range from complete subduction solely along 
the Laurentian margin (Pedersen et al. 1992) to full 
subduction solely along the Norwegian margin (Sturt 
1984). A consensus model of two-sided subduction 
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