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The anorogenic intrusions of southeast Finland, extending 

into Russia, are the oldest representation of anorogenic 
rapakivi-related magmatism across southeastern Fennoscandia 
and are dated at 1.65–1.62 Ga. Zircon from the diabase dikes 
give very near mantle values for δ180. Zircons from the A-type 
granites are higher with δ180 values between 7.20–8.15‰. The 
Bodom and Obbnäs plutons, both placed within the “older 
rapakivi” age group having U-Pb ages of 1.645 ± 5 Ma, have 
significantly lower δ180 values (~6.20‰) than the other 
anorogenic granites of southeast Finland. The Bodom and 
Obbnäs granite plutons are very close to one another, 
geographically, and despite geochemical differences show 
similar δ180 values that are almost identical. The anorogenic 
rocks of southwest Finland represent a younger episode of 
rapakivi-related magmatism relative to the anorogenic rocks in 
southeast Finland, and were emplaced at 1.59–1.54 Ga. The 
granites from Eurajoki and Laitala show similar δ180 values in 
zircon to those in southeastern Finland, ~8.50‰. Zircon from 
Åland has δ180 of ~6.10‰, similar to those of the Bodom and 
Obbnäs intrusions in the east. The oxygen isotope ratio of 
1.65–1.54 Ga A-type granites in southern Finland show a 
decreasing trend from north to south, and this variation is 
observed independent of their age of emplacement. It appears 
that the oxygen isotope compositions are able to see through 
the petrographic and geochemical similarities (and 
differences) of the rapakivi granite suite and provide 
petrogenetic characteristics related to their source and 
implications for the tectonic evolution of the Svecofennian 
orogen. 
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Two large massifs of Kalar complex are located at the 
suture between the Aldan and Stanovik Provinces of the 
Siberian craton. They cut the host high-P mafic granulite, 
gneiss, and enderbite. The massifs are composed mostly of 
coarse-grained anorthosite with small amounts of mafic rocks, 
they are bordered to the north by charnockitic rocks. The rocks 
are different deformed and high-grade metamorphosed.  

The intrusive age of Kalar complex was determined by U-
Pb method for the single grains of zircon from anorthosite, 
gabbro and charnockite at 2623±23 Ma. The age of 
metamorphism of anorthosite was obtained as 1849±15 Ma. 
Zircons from the host synmetamorphic enderbite yield a single 
U-Pb isochron with an upper intercept of 2627±16 Ma.  

Orthopyroxen- and fayalite-bearing charnockite are all of 
high K, Fe-enriched, and alkali-calcic affinity. It show A-type 
and within-plate geochemical characteristics, with high HFSE, 
REE, and Ba. The typical feature of anorthosite is strong 
depletion on the most of incompatible elements, excluding Ba 
and Sr. The initial εNd of charnockite (-1.0 to –2.4) are very 
close to the host enderbite (-1.0 to –2.8), whereas εNd(T) of 
anorthosite are characterized by large variations (+0.5 to –5.4).  

The new geochronological, geochemical, and isotope data 
show:  
(1) Kalar complex is the oldest member of AMCG association; 
(2) the massifs were emplaced in extension regime shortly 
after collision of the Olekma-Aldan and Stanovoy microplates 
and have postcollision setting similar as the most part of 
AMCG massifs of the Grenvill fold belt;  
(3) the parental magma of charnockite was derived mainly 
from the late Archean lower crust; (4) the initial magma of 
anorthosite may represent melt derived from the mantle source 
that have assimilated different older crustal material in the 
different deep levels. 


