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a b s t r a c t

The Ukrainian shield hosts two Palaeoproterozoic anorthosite-mangerite-charnockite-granite (AMCG)
complexes (the Korosten and Korsun-Novomyrhorod complexes) that intruded Palaeoproterozoic conti-
nental crust in north-western and central parts of the shield, respectively. We report results of U-Pb zir-
con and baddeleyite dating of 16 samples from the Korosten plutonic complex (KPC), and 6 samples from
the Korsun-Novomyrhorod plutonic complex (KNPC). Fifteen zircon samples from both complexes were
also analysed for Hf isotopes. These new, together with previously published data indicate that the for-
mation of the KPC started at c. 1815 Ma and continued until 1743 Ma with two main phases of magma
emplacement at 1800–1780 and 1770–1758 Ma. Each of the main phases of magmatic activity included
both basic and silicic members. The emplacement history of the KNPC is different from that of the KPC.
The vast majority of the KNPC basic and silicic rocks were emplaced between c. 1757 and 1750 Ma; the
youngest stages of the complex are represented by monzonites and syenites that were formed between
1748 and 1744 Ma. Both Ukrainian AMCG complexes are closely associated in space and time with
mantle-derived mafic and ultramafic dykes. The Hf isotope ratios in the zircons indicate a predominantly
crustal source for the initial melts with some input of juvenile Hf from mantle-derived tholeiite melts.
The preferred model for the formation of the Ukrainian AMCG complexes involves the emplacement of

large volumes of hot mantle-derived tholeiitic magma into the lower crust. This resulted in partial melt-
ing of mafic lower-crustal material, mixing of lower crustal and tholeiitic melts, and formation of fer-
romonzodioritic magmas. Further fractional crystallization of the ferromonzodioritic melts produced
the spectrum of basic rocks in the AMCG complexes. Emplacement of the ferromonzodioritic and tholei-
itic melts into the middle crust and their partial crystallization caused abundant melting of the ambient
crust and formation of the large volumes of granitic rocks present in the complexes.

� 2017 Elsevier B.V. All rights reserved.

1. Introduction

The origin of anorthosite-mangerite-charnockite-granite
(AMCG) complexes is one of the more intriguing problems of mod-

ern petrology. The main aspects include the origin and nature of
the initial melts, and the relationships between silicic and basic
members of the AMCG associations. Different researchers have
proposed models in which the initial source was in the mantle
(Ashwal et al., 1986; Ashwal, 1993; Emslie and Hegner, 1993;
Scoates and Frost, 1996; Frost and Frost, 1997; Gleibner et al.,
2011) or in the lower crust (Taylor et al., 1984; Schärer et al.,
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