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An overview of  the geochemical evolution in the Meso-
proterozoic (1.58–1.50 Ga) anorogenic complexes of  cen-
tral Sweden

Ein Überblick zur geochemischen Entwicklung der mesopro-
terozoischen (1,58–1,50 Ga) anorogenen Komplexe Zentral-
schwedens

Abstract

Mesoproterozoic anorogenic rocks in central Sweden belong to the youngest group in the suite of  Fennoscandian rapakivi intrusive
complexes (1.53–1.47 Ga). They are typical bimodal with A-type granites enriched in Si, K, F, Rb, Zr, Hf, Ga, U, Th and REEs, and
associated mafic rocks normally quartz-normative tholeiites with strong affinity for continental flood basalts. Assoiciated silicic
dyke rocks of  the small Rödö rapakivi intrusion show partly strongly evolved character with very high abundancies of  e.g. Rb
(2080), Cs (17), Nb (659), and Ga (79 ppm). Strong fractionation (60–95 %) of  the major phases K-feldspar, plagioclase, quartz,
amphibole and F-Ti oxides can explain this enrichment. Typical depletions in Zr, Hf, HREE, U, Th, and Y is explained by zircon,
fractionation, while the characteristic LREE depletions are due to removal of  bastnäsite group minerals. In addition to conta-
mination by the rapakivi magmas, the dolerites show evidence for fractionation of  mainly clinopyroxene, plagioclase, F-Ti oxides
and apatite. Two groups of  hybrid porphyry dykes formed by mixing of  silicic and more or less evolved endmember magmas.

The coeval complexes further to the NW consists of  three principal units: i) a basic unit, ii) a syenitic to peralkaline granitic,
and iii) a met- to peraluminous silicic unit. The peralkaline granitic residual magmas can be formed by 50–70 % fractionation from
syenitic parental magmas of  the major phases anorthoclase, Fe-Ti oxides, clinopyroxene, fayalite, and apatite. This phenocryst
assemblage (except fayalite) is observed in associated trachyte dykes. Combined evidence suggests that these units derive from
three different source lithologies: the mantle, a K-rich mafic lower crust, and a calc-alkaline to alkali-calcic crust, respectively. The
basic magmas underplated the crust and generated the two others, after which they cointruded to the emplacement levels. The
presence of  syenitic rocks only in the west may be related to the thorough reorganization of  the lower crust in this region during
the preceding Revsund intrusive event.

ULF B. ANDERSSON, Potsdam

IGCP-373

1. Introduction

The suite of  Fennoscandian rapakivi complexes stretches
from Russian Karelia in the east to central Sweden in the
west, including the classical Wiborg, Salmi and Åland
batholiths (Fig. 1). Complexes also occur beneath the
sedimentary cover in the Baltic states and Baltic Sea,
including large Riga batholith (RÄMÖ et al. 1996). In-
trusive ages cover the range 1.65 Ga (1.67 in associated
mafic dykes) in southeastern Finland (VAASJOKI et al.
1991) to 1.47 Ga in central Sweden (CLAESSON &
KRESTEN 1997). According to the geographical distri-
bution of  ages, the intrusions appear to form belts with
discrete age ranges, stepwise youngening westwards (AN-
DERSSON 1997a, ANDERSSON et al. 2001), except for the

1.56–1.53 Ga Salmi complex in the east (AMELIN et al.
1997).

The rapakivi complexes are characteristically bimodal,
with a suite of  gabbros (norites)-anorthosites-monzodio-
rites associated with the granites (HAAPALA & RÄMÖ
1992, EKLUND et al. 1994, RÄMÖ & HAAPALA 1995).
Numerous dykes are commonly associated with the plu-
tonic complexes; dominantly dolerites and quartz-feldspar
porphyries, sometimes comingled in composite dykes (e.g.
LAITAKARI 1969, LINDBERG et al. 1991, RÄMÖ 1991,
ANDERSSON 1997b). The associated mafic rocks con-
stitute only a minor part of  the complexes in Finland, but
are much more abundant in central Sweden, particularly
in the Nordingrå, Ragunda and Mårdsjö complexes
(KORNFÄLT 1976, PERSSON 1999, LINDH et al. 2001).
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