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Introduction

Boninites, along with siliceous high magnesian basalts 
(SHMB) and Mg-rich norites, constitute a very rare spec-
trum of igneous rocks that are characterised by unique 
geochemical composition wherein their high silica (> 47 
wt.%) together with magnesium (Mg# > 60) contents are 
considerably higher than in any known rock suites. How-
ever, the petrogenesis and tectonic setting of these three 
rock types is inferred to be vastly different. Boninites are 
predominantly restricted to convergent margin settings 
(mostly island arc or fore arc settings) whereas many of 
the high-Mg norites are confi ned to the intracratonic rifts 
(Smithies 2002). SHMB, on the other hand, are widely 
believed to be komatiites contaminated by continental 
crust (e.g. Sun et al. 1989) and their source regions do not 
require a refractory mantle source (previously melted to 
give basalt) unlike those of boninites or high-Mg norites.

Even though boninitic magmatism was particularly 
abundant during the Phanerozoic, such rocks are reported 
from various Archaean terranes as well (e.g. Kerrich et 
al. 1998, Parman et al. 2001, Smithies 2002, Srivastava 
& Singh 2003, Srivastava et al. 2004, Manikyamba et 
al. 2005). It is also now recognised that at least two types 
of Archaean boninites exist: (i) Whundo-type – which are 
analogous in their composition to boninites from the mod-
ern day subduction zones and (ii) Whitney-type – which 
are closely associated with komatiites and their genera-
tion is related, directly or indirectly, to plume magmatism 
(Smithies et al. 2004). However, an oceanic-subduction 
related setting is also favoured for some Whitney-type Ar-
chaean boninites as well e.g. Isua boninites, Greenland 
(Polat et al. 2002). Thus the occurrence of boninites, 
especially in Archaean cratons, is of considerable signifi -
cance in deciphering the paleo-tectonic setting. Besides, 
boninites also have economic implications in that some of 
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Abstract. The Dongargarh Supergroup (DSG), a bimodal Large igneous province (LIP), is one of the Palaeoproterozoic green-
schist facies-metamorphosed volcano-sedimentary belts in the Bastar craton of the Central Indian shield. Two contrasting models 
are in vogue for the generation of the mafi c volcanics from the DSG – a continental rifting model and an arc related model. In this 
paper, we report the occurrence of a boninite dyke from the Bijli rhyolite Formation, which is the lower volcanic horizon in the 
Nandgaon Group of the DSG. The boninite dyke is characterised by high magnesium (MgO : 18.32–18.80 wt.%), primitive Mg-
number (Mg# > 80), abundance of silica (SiO2: 51.63–51.95 wt.%), high Ni (~369 ppm), Cr (~2703 ppm), extremely low titania 
(TiO2: 0.04 wt.%), enrichment of LREE over MREE and HFSE and pronounced negative anomalies in Nb, Ti and Zr on primitive 
mantle normalized multi-element plots. The Dongargarh boninite dyke is inferred to have been derived from a primary magma and 
shares geochemical characteristics of modern- as well as Archaean-boninites. It comes under the high-Ca boninite category and 
displays distinct geochemical traits compared to the so far reported boninites from the Bastar craton. Its petrogenesis necessitates a 
two stage-model involving a refractory mantle as well as fl uids derived from subducted sediments. Crustal assimilation (contamina-
tion) or a direct plume-derived melt cannot account for its observed geochemical characters. Even though we cannot constrain the 
generation of the mafi c volcanics of DSG vis-à-vis rifting vs convergence with the available data, the occurrence and geochemistry 
of the boninite dyke indeed demonstrates that this domain represents a fossil subduction zone.

Key words: Bastar craton, Boninite, dyke, Dongargarh, India, subduction


