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Temporal change of modal abundance of minerals during formation of arrested charnock
ite from Sri Lanka
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Charnockite occurs as a number of several-decimeters patches in hornblende-biotite gneiss in central Sri Lanka. This type
charnockite has been called arrested charnockite. Local condition of j@valdtivity or low-oxygen fugacity could explain the
difference of mineral assemblage in local scale. They might be caused by fluid influx and/or partial melting (e.g. Newton et
al., 1980; Hiroi et al., 1990; Burton and O’Nions, 1990; Ravindra Kumar, 2004; Endo et al., 2012). The temporal and spatial
development of charnockite has been unclear. This study describes variation in modal abundance of hornblende, biotite ar
orthopyroxene in melanocratic and leucocratic parts from surrounding gneiss to charnockite.

Charnockite and surrounding gneiss have layer structure composed of melanocratic and leucocratic parts. Each part can
traced continuously between the two rock types. Melanocratic parts consist mainly of hornblende and biotite in gneiss, anc
orthopyroxene added in charnockite. Leucocratic parts are composed of biotite and colorless minerals in gneiss, while biotit
is absent in charnockite. Modal abundances of hornblende and biotite have no systematic trend in melanocratic parts of gneis
Hornblende and biotite decrease drastically and gradually, respectively, while orthopyroxene increases gradually in melanocrat
parts of charnockite. Biotite decreases gradually toward charnockite in leucocratic parts in gneiss.

Biotite of leucocratic parts breaks down within gneiss. Orthopyroxene appears in the location of dehydration reaction of bi-
otite and hornblende in melanocratic parts. This suggests that the element released due to break down of biotite in leucocrat
layer diffused from leucocratic part to melanocratic part to produce orthopyroxene. It is a possible that hornblende broke dowr
first to produce significant amount of orthopyroxene in melanocratic part. The element released due to break down of biotite ir
leucocratic part transported to the location of preexisting orthopyroxene in order to grow the crystals. Biotite in leucocratic layers
is enriched in Fe as compared with that in melanocratic part. Fe-rich biotite breaks down under lower temperature (or highe
activity of H,O) than Mg-rich biotite. This could explain the decrease of biotite in leucocratic layer in gneiss.

Reference

Burton K. W. and O’Nions R. K., The timescale and mechanism of granulite formation at Kurunegala, Sri Lanka, Contrib.
Mineral. Petrol. 106, 66-89 (1990)

Endo et al., Phase equilibrium modeling of incipient charnockite formation in NKCFMASHTO and MNNCKFMASHTO sys-
tems: A case study from Rajapalaiyam, Madurai Block, southern India, Geoscience Frontiers 3, 801-811 (2012)

Hiroi VY. et al., Arrested charnockite formation in Sri Lanka: Field and petrographical evidence for low-pressure conditions,
Proc. NIPR Symp. Antarct. Geosci. 4, 213-230 (1990)

Newton R. C. et al., Carbonic metamorphism, granulites and crustal growth, Nature 288, 45-50 (1980)

Ravindra Kumar G. R., Mechanism of arrested charnockite formation at Nemmara, Palghat regiom, sourthern India, Lithos
75, 331-358 (2004)

Keywords: Sri Lanka, Charnockite, Hornblende-biotite gneiss, modal abundance

1/1



