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Abstract

The f irst known occurrence of al lanite from charnockites of the Eastern Ghats of Vis-
akhapatnam,  Andhra  Pradesh,  Ind ia ,  i s  repor ted .  Chemica l  and spec t rograph ic  ana lys is  and
X-ray powder data are presented. The al lanite belongs to a late paragenetic sequence in the
coarse pal ingenetic charnockites and charnockite pegmatites which are derived from the
s t ruc tura l l y  emplaced igneous charnock i tes  dur ing  granu l i te -g rade metamorph ism.

I ntroduction

The  h i l l ,  A  136 ' ,  nea r  t he  V i sakhapa tnam A i r  Po r t
is  an inselberg made up of  charnocki tes,  pyroxene
granul i tes,  and charnocki te pegmat i tes.  Al lani te is
observed in the pal ingenet ic  charnocki tes and
charnockite pegmatites and is the first reported oc-
currence f rom Visakhapatnam in the Eastern Ghats.
The charnocki tes (hypersthene grani tes,  gran-
odior i tes,  and enderbi tes)  occupy the core and axia l
por t ion of  the over turned isocl inal  fo lds of  khonda-
l i tes (garnet-s i l l imani te gneisses,  quar tz i tes,  and
calc-granul i tes)  and are probably p lutonic  igneous
bodies.  These are in t ruded by basic  rocks (nor i tes and
gabbros) ,  which la ter  suf fered granul i te-grade meta-
morphism. The charnocki tes and khondal i tes at -
ta ined the pal ingenet ic  s tate and gave r ise to pal inge-
net ic  hypersthene grani tes and pegmat i tes;  basic
rocks changed to pyroxene * hornblende and garnet
granul i tes.  Dur ing the crysta l l izat ion of  pegmat i tes,
the a l lan i te crysta l l ized at  a la te s tage and concen-
t rated in  the inner  par t  of  the pegmat i te  veins.  How-
ever ,  in  the pal ingenet ic  hypersthene grani tes,  a l lan i te
occurs as d isseminated gra ins.  This indicates a h igher
f lu id content  in  the pegmat i te  veins than in the pa-
l i ngene t i c  cha rnock i t e .

The age of  a l lan i te f rom apat i te-magnet i te  depos-
i ts ,  descr ibed as f racture- f i l l ing skarn veins having
pegmatit ic fabric in the charnockites (Rao, 1976), of
Kasipatnam is  1,900-2,100 m.y.  (Vinogradov e l  a/ . ,
1964).  The NW-trending pegmat i tes under s tudy may
be coeval  wi th the NW-trending skarn veins of  Kasi -
patnam in Visakhapatnam dist r ic t .  I t  is  in ferred f rom
the present  s tudy and that  ofVinogradov et  a l .  (1964)
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Tale I  Chemical  analysis of  a l lani te f rom Air  Port  Hi l l

charnocki te,  Visakhapatnam
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and Crawford (1974) that  the charnocki tes in  Vis-
akhapatnam were emplaced at  about  2,600 m.y.  and
suf fered pal ingenesis in  p laces around 2,000 m.y.

Mineralogy

Al lani te is  dark brownish to b lack and occasional ly
forms euhedral  crysta ls  (3"  x  2, , ) .  I t  is  opaque and
characterized by anastomosing cracks. The heated
sample is  p leochroic  and gave the fo l lowing proper-
t ies:  a :  1 .754,  l ight  brown;  B :  1 .780,  orange
brown;  7 :  1 .785,  deep brown to greenish brown;2V
:  ( - )  85 ' ;  G :  3.90.  The chemical  analys is  and
trace-element content of allanite from the Air port
Hi l l  charnocki te are l is ted in  Table l .  U,  Th,  and rare
earths subst i tu te for  cer ium. Co,  Ni ,  Cu,  and Cr may
subst i tu te for  i ron and Sr for  Ca.  The concentrat ion
of  Mo indicates i ts  enr ichment  at  the t ime of  crysta l l i -
zation of allanite during the hydrothermal stage. The
X-ray powder data f,or this allanite agree with those
publ ished by Frondel  (1964).

Paragenesis

The st ructura l ly  in t ruded charnocki tes were sub-
jected to granulite-grade metamorphism. The coarse-
gra ined pal ingenet ic  charnocki tes are conf ined to the
outer margins of the inselberg. In these rocks,
charnockite pegmatites are segregated along NW-
tre nding fractures. The pegmatites show inward
coarsening, and their thickness varies from 5 to
l0 cm. Al lani te occurs in  the core of  the pegma-

tites. The embayment and replacement of the char-
nockite assemblage-orthopyroxene (Enon_uo), garnet
(Al roPy,GruAnrSp,) ,  i ron-r ich b iot i te ,  or thoclase
perth i te  (OrroAb,uAnu),  p lagioc lase (Anro nr)  and
quartz-by a l lan i te (A apat i te)  ind icate la ter  crysta l -
l ization of these in sequence. Also, sulphides, i.e.,
pyr i te ,  pyrrhot i te ,  chalcopyr i te ,  are found enclos ing
and t ransect ing the above minerals .  The replacement
of  or thoclase per th i te  by a l lan i te indicates that  the
unmix ing of  the fe ldspar belongs to an ear ly  phase
which was completed before hydrothermal  minerals
(a l lan i te t  apat i te  t  su lphide minerals)  began to
crysta l l ize.  The a l lan i te might  have formed dur ing
metamorphism f rom the b iot i te ,  p lagioc lase,  and ac-
cessory monazi te present  in  the charnocki tes.
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