ON THE ORIGIN OF THIX CHARNOCK{ITES
Ly N Jayaraman

There 15 still difference of opmion iegarding the ogm ot the
charnockites  Some hold that the chainockites ae a huge plutome
complex wntiuding mto the gnewsses and schists of the penmsula, whale
others suggest o metamoiphic onigin mvolving complete re-ciystallisation
of the orgmal 10k The chatactenstics associated with charnockites
do indicate some metamoiphism, hut nol however, of the type 1equired
to 1esult mn complete hquifaction and 1eiystallisation of the origmal
1ock for the foimation of the charnockite eries, whose eatent s very
large  The great uniformity in many of the characteristics of the
chainockites thioughout its entire aica 15 m favow of a magmatic o11gmn
The evidences ol metamorplusm commonly met with m these rocks
appeai to be due mostly to geneial metamorphic movements m the
plutonic zone brought about dining the consolidation of the charnockite
magm.d

After a detailled exammation of the various chaiacterstics of the
chainockite seiies, Holland" comes to the [ollowing conclusion ‘‘ Defor-
mation has occurred whilst the magma was still i a plastic condilion, and
one accompamment ol such deformation would, m all probabthity, be the
production ol a granulitic stiuctmie . wlich groups of granules would
represent the break up of larger mdviduals of the same species” But,
at the same iune, Holland could not exclude the possibilily that a seveie
type of metamorplusm of the solid rock nughl have 1esulted m the
formation ol charnockiles

A detaded «tudy ol the acicular nclusions m the charnockite
quatls has been carted out recently by the author® and the results
obtamed appear {o throw some hight on this inteiresting problem

When a thm section of the charnockite quartz 15 exammed under
the mucioscope it shows an cnormous number of mnclusions which can
be classified under iwo heads, vz, (a) regularly arranged acicular mclu-
sions, (b) the more or less wregular drop-lke and dust-like inclusions
showing much varwation m size. When sections cul perpendicular to
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{he C aats are exanuned bhelween cosscd menls, the o mw fuaon,
exhibit Ingh bucfimgence, while the othor mclason e alinat swtiop
4 few ol them bemg weakly buelunsont When the quute wians
which appear to bo homogencous shapcloss crvobad e ox aosned nder
the nucroscope between crossed ncols, they are fovned fo e e up of
many crystals grams m difterent orentafions, e the whole ey ey
looks like 4 mosae crystal  This defuntcly shows that the gty s
undergone granulation or ftagmentation as the case iy be o Bt fhe
umformiy ol the gram size, the pertect ophcal unds ob gnun o wan
mspite of difterent optical orentation and the absence ot defuate orlar
structme exdude the assumption that the eranulation has vowlfed from
a metamorphusm of 4 solid 1ock mvolvimg a good dead of - gusdiny and
aushmg  They show, on the other hand, that the vigoal v, from
which the chatnockiies have ongmeated, must have beon by cfed to g
slow and genertal movement withoul any partioubu duectnd il
The plastiaty of the magnia continued to he present oven alfer the
cessation of the general teclome movemonts, which produced he
granulation eftect by splitting @ mam centie ol vstallisation nfo nany
centies and 1otating them through vanous ancles The stian shadows
exhibited by the guartz grams can also be oaplamed m the saune
manne

Olten the ackula mncasions were fornd {o exfewd thiough
adjacent [ragments of the yuauls m unbioken conbimuty poln ating
thereby cither a sccondary ougm or a sccondary anangement due to
molecular diffusion  The secondary mrangentent could nob e e to
cracks produced by orograpluc movenents as stafed by Johanosen
because, m the chanockie quailze the needles e foud o follow
defuute crystallographic directions T the Gacks wie assuned o be ot
orogtaphic ones, they must have been produced by teusional e ds
which would give them spincle-like appearance  Bul actually if was
found that the ncedles are always of umfornn thichness wnd fever show
thing at the ends  The smooth contaut of the needles with the
quartz and the rod-like appeaiance ol the needles cannot oo hand
hand with the idea of lensional cracks Thus, now {he acwula m-
clustons of rutile show that they ongmated only after the stoppage ol the
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metamoiphic movements  But il appears that even af the time when
the 1ulile necdles were bemg foimed, the magma was sull n a plastic
condition becausc, neiher a secondary origm not a sccondary ailange-
ment of these needles, which mvolve bodily molecular movement, could
have taken place m a perfecily sold medmm  So the metamorphic
movements which are of earlier orgin than the needles must have been
of the plutonic type  As proofs of a very severe lype of metamorphism
mvolving lugh temperature and piessure lo produce this state ot semi-
solid o1 pasty condition of the 1ock mass aie lacking, the view of Holland
that deloimation occuried duiing the piocess ol consolidation of the
original magma scems Lo be acceplable alihough not conclusive

The origin of the acicular mclusions themselves can be {raced {o
the hnal stages of the consolidation of the chainockile magma due to a
general nfilhation of a ilanmum solution which partly crystallised in the
quarlz as fine 1utile ncedles and paitly 1emamed dispersed as colloidal
particles of a Litanium compound  Prabably, the ciystallisation of the
rutile needles took place along lines of '“chemucal weakness” m the
quariz grams due to slow diffusion of the tlamum material 1t 1s,
pethaps, due to this phenomenon that the rulile needles are always
found only along delnute duections m the quartz and aic not distributed
allthrough  In cases where the needles extend mto the adjacent giams
of quartz, thesc lines of chemical weakness m those quailz grams must
have been broughl m conligmly m such positions as to give rise to
continuous lmes of weakness along which the idanmum later on
crystallised as 1ubile needles  These conlinuous lmes of chemical
weakness, when passing from giain to grawm, [orm erther straight or bent
lines as the case may be.

It can, theiclore, be concluded that the chanockites are of
magmatic ougm and that they sullered a shight metamorphism during
the later stages of the consohdation of the magma They are mamly
crystalline mtrusives mtiuded mto the penmsular gnerss

The author proposes to deal with this pioblem in gieater detail
after a detaled petrographic and chenucal exammation of chainockite
samples rom vatous 1egions It 1 also proposed {o carry out helum
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determmations 1 the charnockites and assocafed ok wath v view gy

calculating therr age
It 1s mteresimg 10 note thal Groves” recenthy progusscd e pluton

metamorphic origin {o the chamnockides of 1 gandy
The author wishes to express ho wralclul thando o I KR
Knshnaswai for lus hind and helptal ardisms e prepaaueg the ppe
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