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A Note on the Layered Dunite-peridotite-pyroxenite Sill in the Komatiitic Milieu of J.C.Pura
Belt, Dharwar Craton – B.C. Prabhakar and R. Namratha, Department of Geology, Bangalore
University, Bangalore 560056. (Email: bcprabhakar@rediffmail.com)

J.C.Pura belt is a small komatiite – rich
Archaean (~3.35 Ga) greenstone terrain in
Western Dharwar Craton (Fig. 1). Extrusive
signature of the komatiite is evident in the
form of flow top joints, pillow structures,
flow top breccias and vesicular flows.
Dunitic, peridotitic and pyroxenitic(by
composition) varieties of komatiites are
abundant, but all of them are extensively
serpentinised, chloritised and carbonatised.
Most part of this belt is surrounded by syn-
kinematically emplaced gneissic rocks,
besides being domed-up in the central
portion by granitic intrusion. While the
extrusive ultramafic activity is more
predominant in the belt, a rare, strongly
layered body of dunite-peridotite-pyroxenite
sill is found within this milieu. This note
describes the field and  petrographic
characteristics of the sill with a view to
understand varied  emplacement conditions
of magma during the development of
ultramafic profiles in J.C.Pura belt.

The  layered dunite-peridotite-
pyroxenite  sill is observed about  4 km north

commonly seen gradational layering in
peridotite, is formed by progressive increase
in the modal content and size of the
pyroxene crystals (cumulates) from bottom
upwards (Fig. 3). Some times small shreds
of pyroxenite project into peridotitic bands
with sharp contacts.

Serpentinisation of primary minerals
namely olivine and pyroxene, has been a
ubiquitous feature in the layered body
especially in dunitic layers. Rarely, vestiges
of olivine are found as fragmented tiny
grains. In peridotite layers, pyroxene
crystals are relatively better preserved
whereas olivine crystals are intensely
serpentinised. A very coarse cumulus
texture, ought to have developed originally
in the layered body, is largely obliterated
due to the serpentinisation. The coarse,
peanut to grape sized pyroxene cumulates,
mentioned earlier, show complex texture
under microscope. They contain sub-
cumulus-looking or aggregate-like
serpentinised masses surrounded by thick
rims of iron oxide. Minor amounts of

east of  Rampura (Fig.1).  It is about a km
long, trending in N-S direction with a width
of  about 20 m, lying close to the eastern
limb of the  J.C.Pura belt.   The outcrops of
this layered body occur in a low lying
mound juxtaposed to serpentinised massive
komatiite.   Layering is manifested well with
distinct colour bands of olive green coloured
dunite, buff coloured peridotite and pinkish
brown coloured pyroxenite (Figs. 1 and
2).These layers  vary in size from 2 cm to
nearly half a meter. The surface expression
of the layers of dunite and pyroxenite is
homogeneous as their predominantly
monomineralic composition, but peridotite
layers show heterogeneity in surface
expression. Peridotite contains olivine and
pyroxene cumulates and since  pyroxene
cumulates are more resistant (to
weathering), they stand out prominently in
the out crops  as  pea nut to grape sized
crystals. The contact between layers is
normally sharp. The sharp contacts are
observed between dunite and pyroxenite and
peridotite and pyroxenite. The less
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Fig.1. Geological sketch map of J.C.Pura belt (after Venkata-dasu et al.1991) showing the location of layered sill.   Fig.2.  Sharp contact
between dunite and pyroxenite layeres  in the layered sill about 4 km NE of Rampura. Fig.3. Layering between peridotite and
pyroxenite Fig.4. Layering produced by progressive change in the size and concentration of pyroxene crystals inperidotite.

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�������

�	
��������
�

�����
3



JOUR.GEOL.SOC.INDIA, VOL.85, JAN. 2015

plagioclase which normally occupy inter
cumulus spaces is noticed in pyroxenite. At
some places, fine grained magnetite and
chromite grains are dispersed throughout
and some times they cause ‘dense clouding’.
Sub-hedral to euhedral carbonate grains,
which are mostly formed during later stages
of cooling are infrequently seen in all the
layered lithologies.

The observed features suggest that
layering is dominantly of cyclic type,
showing both  graded and  rhythmic types
(Philpottes and Augue, 2009). Cyclic
layering of dunite-pyroxenite and peridotite-
pyroxenite with sharp contacts  could be
mostly due to episodic injection of
undifferentiated to slightly differentiated
pulses of magma which cooled and
consolidated without much fractional
crystallization. The less commonly seen
gradational layering within peridotite is

formed by progressive  increase in the modal
content and size of the pyroxene crystals
which could indicate some degree of
fractional crystallisation. Here, the size
and abundance of pyroxene crystals
progressively increases upwards and after
cessation of this layer, a new layer begins
with more or less similar growth pattern.
Ultimately, this kind of growth pattern has
produced rhythmic banding which is mostly
due to fractional crystallization of peridotitic
magma. Small shreds of pyroxenite bands
within peridotite could suggest that the
influx of magma pulses and solidification
were taking place almost contempora-
neously. Thus, all the observed features
suggest rhythmic type layering due to cyclic
process of magma replenishment.

Though this dunite-peridotite-pyroxe-
nite body is different in its morphology,
texture and mode of occurrence when

compared to the main komatiitic bodies in
J.C.Pura belt, it still appears to have some
genetic link with  the main komatiitic
magmatism. Thus, the layered body could
have emplaced as a sill in a sub-volcanic
setting, as could be seen  in many komatiitic
areas of the world (Arndt et al. 2008).
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