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CHAPTER III 
P ETROGRAPHY

In this chapter the author has given the details of 
the megascopic and microscopic characters of the various 
amphibolitic and granitic rocks encountered in the area.

The amphibolites and the associated granitic rocks 
represent two stages of ,plutonic processes under geosyn
clinal conditions. The author has come to the conclusion 
that no clearcut line of demarcation can be drawn between 
the regional metamorphism and granitisation, and it is 
obvious that the regional metamorphie processes which were
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responsible for the transformation of basic igneous 

masses into a complex assemblage of hornblendic rocks, 

gradually changed over to metasomatic processes of 

granitisation.

AMPHIBOLITIC ROCKS

In the field, the amphibolitic rocks are seen to 

form a banded assemblage of a number of rock types. All 

transitions exist between the various types at most 

places, and this fact clearly illustrates that the 

different varieties have originated from a common basic 

rock by metamorphic and metasomatic processes.

A brief description of the textural and minera- 

logical characters of the various types is given below. 

For the convenience of description, these hornblendic 

rocks have been divided into the following groups. These 

divisions however, are arbitrary as they do not show any 

clear cut demarcation line in between them:-

(i) Foliated amphibolites,

(ii) Massive amphibolites,

(iii) Streaky amphibolites.
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FOLIATED AMPHIBOLITES

Megascopic characters

These are dark coloured fine grained to medium 

grained foliated rocks. The specific gravity of these 

rocks varies from 3.117 to 3.291. In hand specimens 

they show distinct foliation characterised by the 

parallel orientation of crystals of hornblende* In the 

field, these rocks occur as small sheets ranging in 

thickness from a few ems to about 40 - 50 metres. The 

detailed field characters of these rocks are given 

elsewhere (Chapter IV).

Microscopic characters

Texture: Under the microscope, the thin sections reveal

a typical gneissose structure, such that the hornblendic 

prisms show a distinct parallel orientation. Even the 

subordinate minerals like felspar, and at times quartz, . 

form streaks and lenses parallel to the direction of 

foliation (Plate 2).

Mineral assemblage: Hornblende, plagioclase and a little 

quartz. In most cases, the hornblende predominates over 

plagioclase, and quartz occurs only in a very subordinate 

amount. But varieties containing larger proportions of



PLATE 2

Foliated amphibolites with some quartz. (X 30 ) 
(Sp. YVD. 328, lliregutti area)
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plagioclase (and quartz) are not uncommon.

Hornblende occurs as prismatic, well developed 
crystals., la fine grained type the grains are euhedral \/ 
to subhedral (0.03 x 0.4 mm), while the-/medium grained 
varieties contain rather subhedral crystals (0.05 x 0.® mm). 
Cleavages on (liO) are very frequently met and a few 
basal sections showing the 120* - 60® angle are also seen*
The hornblende occurs in various shades of green colour, 
and is strongty^pledchrdiO^^.^TheVpleoohrois* is - Z > Y > X 
(Z - Bluish green; Y - Brownish yellow, X - Pale yellow). 
fi.I. varies from i,®-74‘ :.to.'l'^6#3'^(-for 2) and the birefringence 
is between 0,0210 aid 0.0204 (m*.'- n« Bereft). It is biaxial 
negative with optic axial angle (- 68°) varying by 2®. CASE , " 
varies from-18*. - 20®,

In longitudinal sections- the: .extinction angle is 

between 10® 'to 28®.- The index of elongation of hornblende 
'in the fine grained- type is between -if -'-and. 18 and that of 

medium ■.grained-/type is between 5 and 6. Inclusions are 
those of -dusty..iron-ore' .and. '-quarts. In a few-crystals 
rounded grains:-#f '.quarts have-developed a sort of sieve 
structure. The hornblende is quite often seen'to be al-tering 
to biotite and' chlorite.
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Plagioclase occurs as irregular grains, mostly 

occupying the intervening space between hornblende crystal* 
Beth twinned as well as .'Untwinned grains are present;- '.and:.-', 

the twinning is-seem.'-to be on Albite law.' The crystals 
generally measure 0.5 nun x 0.02 mm to O.f x 0.0T mm in sips 
Th. anorthite eoaieilt; Varies between to A^-, and tte
plagioclase could be considered as audesine. In most eases 

the felspar is somewhat altered and contains plenty of 
inclusions of tiny mica flakes, epidote and clinozoisite.

Quartz occurs sporadically as irregular grains of
small .sizes measuring about f*.l©:.miii'..across* It also occurs 
in plagioclase and'hornblende as inclusions. On the.whole;, 
the amount of guartz, in medium grained variety is less a* 
oempared to-that in 'the fine-grained variety. Mostly it 
occurs associated with the plagioclase. In very many oases 
It shows":the.tendency' of replacing the hornblende.

Spfaene.- apatite an'd - iron-ore (ilaenite) occur as 

-accessory^'Constituents* The amounts of these minerals 
vary in 'different /.varieties.;/ but "is. always subordinate.

MASSIVE AMPTOOliTlg'

Megascopic, .characters
These hornblendie (amphibolitic) rocks occur in 

close proximity with the other varieties as distinct bands,



"patches and irregular masses, these are nonfoliated, 
massive rocks with dark grey to dark greenish■ grey coloury; 

the specific- gravity- is 3.219. In hand specimen, horn- 
blend#.-bah ho-recognlsed,-as-darir'lestrotts prisma and'

■■■plates'af';varieus:.''disesi:' In between them occur greyish' 
green or whitish green felspars. Occasionally yellowish 

green'''Coiohr^yisr/shehvtav'deyhiop'^dhe io-'ihe formation'of 

'epidote*.:-'':

Microscopic characters
texture} Under the microscope the rocs slice appears 
as a. granular mass-.of;'hornblende-.', and-plagioclase. Me 

orientation of' mineral/grain is-seen,, and- the texture 
is somewhat granoblastie (Plate 3).

' 'Miners! assemblage: Hornblende -■ plagiociase - (quarts).
The hornblende predominates over plaglOeiase. Quartz is : 

present sesrttlmes./and'in -small'.amount.

' ' .Hornblende"-''.forms medium size (0.1 x 0.3 mm) crystals, 
mostly anhedrail .-I'ts- oolour:-:varies'-from' very pale yellowish- 

green to bluish' green.' Very■ often''one/.single crystal would., 

show different-, colours,' or a-part--of the crystal would appeal:, 
colourless -or -bleached.. Wherever'formation of chlorite' hds^ 

-/'taken place, it appears rather greyish, though it is



PLATE 3

Massive amphibolite showing a granobiastic texture (X30) (Sp. YVD. 218, Andie area).



'.pleoc-hro-i-e, due to the patchy colouration, the pleoohroio; 

scheme' cannot be mentioned definitely.

■ 'In,.most ^sections, -.cleavages; are commonly' seen. The 
extinction anile::"Is:fi#*';'to:. a®:®;:«I©ng.: (110)». fhe hornblende 
shows much alteration to chlorite and biotite, and has 
developed somewhat fibrous nature so much so that in two 
areas (Kadme and Kudle) they appear full of long shreahs, 
intimately mixed with chlorite. In the specimens from 
Kadme and Chivatgeri the formation of iron-ore appears to 
be very striking at the expense of hornblende. Inclusions 
■are very common esp#iihliy;:alOhi'::the-';tttfted ends and in 
cracks and are those' ©T.-'/opidote, iron-ore and quartz.

Chlorite-which is.derived from hornblende, occurs 
in pale green",to greyish :.gre.en colour, and appears almost , 
dark inder-vcrossed:^^nicolsv .'.-fltr-is,;.feebly ple©ehr©ie''with ■. 
Y * l>'X'-(:-.Y:'-.*:-i;:>^gtee»ishi-';:/l.';*'Palh.yellowish-green). V 

A few'well/-'developed piates:-. show-biaxial (negative) figure.

Bio tits, :lh: also7'derived- from; hornblende and - forms 

pale yellowish7', brown'---'flakes;.

Most of the plagioelase Is considerably altered and 
is difficult - to.-'study. -Twinning is on the whole, rare 
and is seen only occasionally. In composition, these



plagiocl'ase are near Andesine (An 27 to An 30). Other 
optical characters are. undeterminable due to alteration' 

ol the'.pi agi®clase:.^--fhe .'combon alteration products are' 
bica/and clinomoisitey. fording''.finegrained confused 
■-patches.

Quartz is not always present and is seen only in 
soaie cases. When present it is in subordinate amount'and; 
forms lenses, irregular grains scattered all over, but 
generally associated with plagioclase.

',1-pidote, iroh^ore'^and^slideu#de-cur as accessory 
constituents but only :;-id":.very' small quantities.

syaiAicr amphibolites ' ' ’ '

..ehhr actors

fh-ig .variety.^ whickvttt;'tact'tsvthe most' dominant 

one,., occursVpiaetiedlyda"all^-parts-ef the area where 
-amphibolitic- roeks'';are.>eypo»«.4,vbut-da -general it ■ is

more common along the coast line.

. In-' the-'field*- -;-thid -v-artety,^exhibits- a characteristic- 

striping, 'comprising-of'numerous light coloured bands and" 

streaks of various shades -ranging from dark grey to almost 
white. Obviously the colour of the bands, depends on the



.'-.relative, ..proportions of hornbiende at one end and the 
■: quartz-felspar at the other. The ■ leueocratie portions '
show quartz and felspars in varying -proportions (Perhaps 
those- whi©h-':::shb»--d-bbsiderabTe:'.qttariz\-prop©rti©B' point to 

the beginning'';p;t' -gifahifisatfoh"

All gradations can be seen from exclusively born- 
blendic bands to almost hornblende free quartz-felspar 
rock. On the other hand, with the decrease in the bandii 
these streaky amphibolites merge with the other two 
previously mentioned varieties.

Taking, into aoedunt;'-the::;;r«:Tati^v»':proportions of 
the'■ mineral constituents','' the following..three- main types' 

comprise- this' ,-streaky .variety

1. '0©iisi:»ting„;-:'ai«oat':#xOTU'Siveiy of hornblende
.-(Plate^l#:.''-

2. Consisting almost exclusively of felspar and/or
. - 'quartzv ;.(P|:aie ■ 4B)> ; '

S:*.':©ettaistini^df'..bernbT#B:de:'» -felspar .and quartz 

-tn'vdtff brent-'^report ions*';

The author would'-like to point out here that this 
handed-and streakiness" is.obviously a phenomenon connected 
with the -segregation brought about by early metamorphic



PLATE 4

_ UlL

• ^
. Dark coloured (hornblendic) band in
streaky amphibolite (X3o) (Sp. YVD 259, 
Ankola area).

Light coloured quartzo-felspathic band 
in streaky amphibolites (X4o) (Sp. YVD. 307, 
Ankola area).



differentiation and the migmatisation of pre-existing 
basic rocks. The details of these processes have been 
subsequently discussed. It is seen that this banded 
variety shows considerable obscured tight isoclinal 
folding and this fact clearly points out to the important 
role played by deformation in bringing about this differen
tiation*

Microscopic characters
Texture: Thin sections of the various bands of different
mineral proportions show more or less granoblastie to 
granulitic texture.

Mineral assemblage: Hornblende - Plagioelase - Quartz.
Hornblende occurs as rather large crystals 

(0.2 x 0,5 mm) and it is pale green to pale yellowish 
green and occasionally green. Pleoehroism is Z = Y>X 
(Z * greenish yellow; X = yellowish). Usual prismatic 
cleavages are well developed. The birefringence of the 
hornblende crystals varies between 0.0242 and 0.0272.

The hornblende shows frequent alteration to biotite 
and chlorite. The formation of biotite is quite common 
in Hosgadde and Ankola areas, where the granitisation 
shows addition of potash. The alteration of hornblende
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to chlorite (and epidote) is more common in the rocks 
which have been subjected to shearing in the vicinity 
of the Gangavali fault,

PIagiocl ase is generally altered and in many 
sections it is.rather difficult to study its optical 
characters* Broadly speaking, the felspars of the rock 
varieties poorer in hornblende are relatively less 
altered. The alteration is of the nature of saussuriti- 
zation rendering the individual felspar grains obscure 
and crowded with tiny mica, epidote and clinozoisite.
In many grains, Albite twinning is distinctly seen. The 
values of Anorthite content vary between An26 to An33*
The plagioclase is thus an andesine. Apart from the 
alteration products, inclusions of quartz are common. 
Sometimes quartz is seen corroding the felspar.

Samples collected from the exposures in the vicinity 
of the Gangavali river show considerable strain effects* 
The bend and microfaulted twin lamellae, and alteration 
along such planes are frequent.

Quartz is mostly granular, varying in sizes from 
0.02 x 0.02 mm to 0.05 x i.O mm. The smaller grains
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occupy the interstitial positions and very often they 

form mortar structure in-which smaller grains and
t

granules surround the bigger grains of quartz or the 

crystals of plagioclase felspar. Quartz is also seen 

intergrowing with felspar,

Biotite forms fine flakes and shreds and often 

occurs in elongated clusters. Usually it is pale yellow 

to/ yellowish brown in colour with distinct cleavages. 

Pleochroism is - Z> Y> X (Z = Yellowish brown, Y » Pale 

yellowish brown, X * Pale yellow). Very often the biotite 

is greenish and ehloritised. Inclusions of zircon, rutile 

and iron-ore are common. The pleochroic haloes are of 

very small sizes (less than 0,01 mm)..
t

Chlorite when present is derived from hornblende and 

biotite, more from the former. Pale green to greyish green 

in colour and it is slightly pleochroic, but quite often 

almost isotropic.

Epidote is seen to form scattered grains as well as 

aggregates of pale green to pistachio green colour. Optical 

characters in some large grains have been determined. The 

mineral is found to be biaxial negative with birefringence 

very strong varying between 0.0291 and 0.0313 (Berek).
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In Belse and Vadibogri areas the amount of epidote 

is seen considerably increased in these rocks. This is 
mainly because of crushing and shearing in these rocks.
Well developed grains and crystals measuring 0.02 x 0,07 mm 
are seen in many slices.

Apart from the minerals of secondary origin, zircon, 
apatite, sphene and iron-ore occur as accessory minerals 
in these rocks.

ROCK TYPES DERIVED FROM THE AMPHIBOLITIC ROCKS
The amphibolitic roeks at some,places have given 

rise to some distinct varieties which need special mention. 
These are;

1. Chlorite schist,
2, Magnetite-schist and Banded-haematite- 

hornblende-quartzite.

Out of these, the first one is obviously the 
retrograde rock$ due to intense crushing along shear zones, 
while the second one represents a rather unusual alteration 
of amphibolitic rock.

Chlorite schist
This occurs in hornblendic rocks as narrow patches 

of dark green and compact rock, with a fine schistose
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structure. Ia hand specimens, one can see only dark 

green or greyish green chlorite.

Under the microscope the rock appears as a line 

mass of ehloritic matter with occasional crystal of 

partly altered hornblende. Both of them show a very 

fine phyllonitic texture. Hornblende occurs as partly

altered crystals and does not show detailed optical
<

properties. Chlorite occurs as minute scales or fibres, 

altering from hornblende, showing pale green to greyish 

green colour.

In addition, felspar (plagioelase), epidote and 

pyrite also occur as minute grains. Quartz occurs as 

fine grains but only occasionally.

Magnetite schist and banded haematite- 

hornblende - quartzite

This rock occurs as discontinuous bands (a few 

cm. thick) in partly granitised amphibolitic rocks near 

Ulvari and near Chivatgeri. They are seen grading into 

hornblendic rocks on one hand and into massive (ferru

ginous) patches of laterite, on the other.

The rock is reddish brown in colour and is made 

up of alternating layers of quartz felspar and granular
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magnetite and/or haematite. Some altered hornblende 

and epidote are also present (Plate 5).

This rock has obviously been derived from streaky 

hornblendic rock wherein it appears that the subsequent 

granitising•processes have augmented the segregation of 

iron-oxides in distinct bands, having developed at the 

expense of hornblende.

GRANITIC ROCKS

tf The granitic rocks include a number of species 

of light-coloured acid plutonie rocks which contain in 

varying proportions the minerals quartz, plagioclase 

and potash felspar and a ferromagnesian mineral generally 

hornblende and biotite\5(Read and Watson, 1962, p. 570).

On account of the presence of numerous intermediate 

rocks representing different stages of granitisation,

all intimately mixed and subjected to folding, it is
\

rather a difficult task to give the petrographic details 

of the granitic rocks in a systematic manner. In the 

following pages, the author has attempted to describe 

the numerous varieties of granitic rocks. It should, 

however, be noted that, complete transitions exist from 

one type to the other, both texturally as well as minera- 

logieally.



PLATE 5

Banded haematite-hornblende-quartz-rock (X 30) (Sp. YVD. 158, Chivatgeri area).



la a' general way, the entire granitic terrain can 
he said'to\b# male up of grey, medium-grained granitic 
reoicS' both*; "'-foliated" as welt/, as' nonfoliated ( massive). 
The foliation is either eh»raeterisedvby the linear 
orientation of mafic minerals (biotite and hornblende) 
oi* if h fine banding of alternating dark and light 
coloured constituents. Sueh a 'md|S'.,/';iJi /'turn is seen 
extengiyely traversed and cut up by light coloured - 
almost white - granitic material, almost entirely devoid 
of biotite, hornblende etc. Some of these leucoeratie 
bands are involved in folding while others cut across 
the folded structure and foliation. ';lu#.;ia most oasesv / 
they show very clear evidences of metasomatie growth 
along the foliation and Joint plane**

^om^the^'subseiittdht "'description'■it/will be seen that 
considerable" liineralogi cal;-variation'exists ■ even within /; 
the'two sheve''/.penti©bed major types*' However, for the 
convenience'''' of; description,,; the granitie rock*/Have been;, 
divided'lnte' -.the /following';tw©:"*aiii//gr#upsi•

. (l)- "Granitic ;r©eks:/e©nt sitting/mafic minerals.
(II) HranitiC''rocks '.'devoid-of. mafic minerals.
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Megascopic -characters^'
.-M-ways-medium-to flnt:--grained, tiie rook sapples 

’shopr/various-' .shades-. of;-;gr#y- - ‘depending-., on ■ the aaount of 

;;'tti»;:i»afie, Min©rats;::nroseBt*, Those Caving a higher

"eoateot -Of biotite and/or hornblende show a dark grey 

colour*." While such varieties which are relatively 

. poorer/ih these minerals are- Ifghf V-grey* Depending on 

the'mafia content, the specific" .gravity also varies 

between 2.675 and 2.713.

These grey granitic-'rocks-are.'--either:massive and 

anfoliated -or show a characteristic streakiness." The 

streaky gneissic "Structure- is due to the parallel orien 

tatiemcf■mafic minerals.. ...

Microscopic characters'-'- -
■ Textnre-s/.-fa thin/ -sections',,"the unfoliated varieties'. - 

show-: a- typical - granitic-to;, granobtasti'c- texture-with ■ ■ 

frcf-uent intergrowth..-:' The foliated varieties,. on-, the 

other -hand/Show" either-a, uniformly scattered -hornblende 

and/or-'biotite'showihg;..-a-.; parallel - orientation' or a fine 

alternation of -streaks of leueoeratic and raelanocratic 

constituent-.(.Plate 6).



I PLATE 6

A. Unfoliated granite typically showing 
replacement structures. (X30)
(Sp. YVD. 290, Bargi area).

B. Foliated granite showing parallel
orientation ol biotite flakes. (X3o) 
(Sp.yv.D95, 19th M.St., Ankola area).



Mineral assemblages* these granitic rocks are made 
up of quartz, plagieclase, mierociioS, biotite and 
hornblende in varying proportions. Depending.©u the 

predominance of one or the other minerals, following' 
mineral assemblages have been reeognisehs

;V't. :QnartZ'l^.-pfagi©ciase, hornblende;:;"

2# /Quartz, "plagiooiase, hornblende-, biotite;
3. Quartz^plagtoOlase» biotite, hornblende? '■■■■.

'\4:.;/Quiutz,/hiefite^ plagiociase, hornblende;
5. Quartz, biotite, plagioel.ase^'^microclinei ;■
6. Quartz, biotite, mi:®r©UilUh>--'plagi©nt.ase.

Quartz forms'Irregular grains o;f -v art able sizes . ■ 

and occurs as scattered grains. It also occurs inter* 
aiitiUfly. the bigger; grains in general, show somewhat-.' 
-lenticular shapes, while smaller grains form interleekin:|(- 
aggregates.

' \fh many.-eases.! It is seen attacking' felspar.-with 

convex faces-'towards the felspar grains. Occasionally 
small crystals of biotite, hornblende -and felspar are 
seen'as inclusions. The relative amount of' this mineral 
varies considerably.

Plagiociase occurs as anhedral to subhodral grains ; 
'.■of variable ■ size 'and is an ©li-goelase (^**22-24^* fts



»»*»*«»€ -als#vvaries, Relatively unaltered, it shows
pofysyhthe tie twinning on libit® law. In varieties 
whieh ebBtain mieroeline, the piagioclase crystals are 
-■©©eh .-under gradual-..replacement by the latter. All 
;;»fa^©s:v®f-. replacement of piagioelas#' by mieroeline are 
recorded.' In someveases, mieroeline. containing only 
a few retie#.- of 'piagioelas® are sees,.. Some times, the 
pTagieelas© -shows -alteration to a fin® mica.

: MforotIfge::{f# seen at most places, though its 
: s»®»»t;'i».;;y«fy-yyariahl®.,; Somesyarieties-^are" almost free 
from^::mier#ellh®# while others ©obtain this mineral in
varying proportions. When present in smaller amount it 
occurs as irregular interstitial grain#.. With its 
inoreahiag- eon teat it tends to form.-, larger: crystals. and 
plates and repla©# • the--piagio©!ase (Plat# T)V

-vlather .latg© and-porphyroblastio .grain#-are'-not 
uncommon. The usual cross-hatching is always present.

Inclusions are those of quart* and occasionally of 
Motif® flakes. The repl acement ©f'piagioelas©-hy"mi©roy 
©line has given rise to very interesting textural relati© 
ship. In most cases, the mieroeline is seen attacking 
.the pi agio©! as#, with convex borders. In some oases good 
-ityrmekitie structure has developed.



PLATE 7

A. Microcline replacing the plagioclase 
by "Corroding" from all sides. (X30) 
(Sp. YVD. 326, Bargi area).

B. Microcline developing at the expense 
of plagioclase (X30) ( Sp. YVD 326, 
Bargi area).



.gernblsndh.hheurs in many granites in subordinate 
tout variable proportions, and in most cases it is seen 
to be changing to biotite. It forms rather ill-delined 

' flakes "©.f^psle’-greoh soleur with pieochroism, Z > Y >X 
(I = Green or olive green, Y * Pale green, X = Yellowish 
green). Extinction angle varies between 18° to 22° on 
(110); Biaxial -ve. R.I# - 1.6ft (a.), and Birefringence 
is 0.0213 (Berek).

Occasionally, this mineral is seen forming clusters 
;;snd :iisti.n«t'vefas":hf':#«hedral^ /crystals- in 'the. main mass# 
/Ib/h»rh’..;itbiiAd^ the;, mineral is'Seen ’attacked'*
by quarts' gradas; along'its border# ■

■ • . Blot its has obviously developed at the ; expense of
’hornblende. It:'’forms:-f|;akeS'/aad.’big^pYates:h’f varying 
sist.:,.■ deneral'ly yellowish .to- yellowish green, it: is 
highly ;jpieoehroid';:'|iv* : greenish, ;br©wb hr./yellowish. browns ■ 
or- olive;/green, Y yellowish 'green/light yellow).

Accessory ..;minerals are apatite# rutile, sphehe.. 
iron-ore" iilmenite).:hpidote. 'and slreon »



GRANITIC ROCKS DEVOID OF MACTC MINERALS

Megascopic characters
To this group belong the leueoeratie quartzo- 

feIspathic rocks of pegmatitic and aplitic nature which 
occur in the grey granite described above. These rocks 
show mainly the following modes of occurrence

1. As distinct patches in grey granites, '/gradually 
merging into the surrounding reek,

2. As stringers, veins and hands, running mostly 
parallel to the gneissic foliation. The junctions 
of"'these -eoneordant bodies' may be either diffused 
and gradual, or sharp.

3. As veins arid bands cutting thevSM&hrv
/'direction*:lM./.a/;''briss-eross manner. The contacts 
are rather sharp and well defined. Some of the 
veins of this category are folded while other cut

'./•across the .'folds ( Plate/"'8)>-/■'

The most noteworthy feature of the veins and bands of 
the - rock: .ocoufrihg' in'' the/-grey'-granites. Is their metaso 
malic'/origin. These'veins afford anexeellent example ■ 
of- situ* .growth of quartz-felspar' material along



PLATE 8
A

A. Dykes and veins of 
quartzo-fel spathic 
matter cutting the 
granitic rocks.
Loc: Near 19th 
Milestone N of Ankola

B Folded quartzo-felspathic vein in granite 
Loc: Near 19th milestone N of Axikola.



foliation Following evidences 
growth of these quartzo-felspathic 

veins are encountered at most places:-

1. Almost invariably the median portions of these
veins and bands are fine graine# Which towards the 
marginal portions become -progressively coarser
(Plate 9A).

2 In most of these veins which aie richer in .-mi-ero~:
cline, this mineral forms large number of big 
( 1 to 3 cm dia ) round or oval shaped ("ovoids") 
greasy crystals, crowded along the t»arii»«l
portion (Plate 9B).

.S'*/ /A.-l.er§e- nitmieb'bf-'Sttoh. hands are seett/S.howlng..sharp;.:
cross cutting relationship with the foliation of 
the main rock, giving them an intrusive appearance, 
as if these have been forcefully injected. But on 

V:^-'';//b^ becomes so clear that the
foliation of the enclosing rock passes thromgh these 
veins and bands almost undisturbed. This 1»-a-',very-, 

".blear/indication of a slow and gradual replacement'-^ 
"-along some fracture and; joint planes, -oblique t#' - 
the foliation (Plate 10).



PLATE 9

A

. Pegmatite vein in granitic rocks showing 
progressive increase in grain size towards 
margins. Loc: Near 19th milestone N of Ankola.

B

B. Pegmatite in granitic rocks showing coarser 
grain near the margins and the development 
of ’ovoids' Loc: Near 19th milestone N of 
Ankola.



PLATE 10

A. Pegmatite vein having
grown by gradual replace
ment, still preserving 
the original gneissic 
foliation. Loc: Near 19th 
milestone N of Ankola*

B

B. Close up view of a 
portion of pegmatite 
clearly showing 
gradual metasomatic 
growth, preserving 
the original folia
tion. Loc: Bargi area*



4, Very often, especially those veins of quartz-
felspar which have been involved ihto isoclinal 
folding, contain distinct selvages of mafic mineral* 
(biotite-hornblende) along the margins, this is 
indicative of 'filtering off'^pr^metasomatie 
differentiation of a hOrnhieMde*- or biotite hearing 
granitic material into dark and white portions 
during granitisation and folding (Plate 11).

these /qmartzo-dtelspathic varieties are seen to occur in 
"■abundance in ■practically all 'the- granitic areas. Veins, 
pods and lenses of -;titese 'rocks■ are^al-s©;. present in the 
amphibolitic rocks, particularly along the Gokarn-Kudle 
coast.

In hand specimen, these rocks are leueocratie 
almost white in colour, massive and non-foliated,showing 
a great variation in the grain size. All gradations, 
from finegrained to medium grained and occasionally 
coarse grained:, exist*.

Miero'scdbih- ..characters ■
texture; These rocks show a:':yarlet^-:;:Oi:":te3rt«res, mainly;^ 
granitle,- ' But granoblastie and. pegmatitic textures are 
also'i-quite common. Some varieties show a: .-faint foliation



PLATE 11

A. Lensoid patch of horublendic matter with 
a quartzo-felspathic core, indicative 
of 'filtering off' action. Loc: Kadme.

B. Elliptical hornblendic patches in
granites with distinct leucocratic rims. 
Loc: Kadme.



;j|arked. by lentteutah- growth of quartz and felspar, 

''€»4ivtdtt^lyp::as‘"1i'ell'.';as in aggregates. Occasional flak#s;: 

of biotite or hornblende. ’al«e’;'rln:dfea-t;e' the relict folia
tion. In varieties contaiBing:;:':%ihr©.:.eli:ne-, a clear tendency;':; 

of the plagioclase being replaced by the mierocline is 
noticed*'

Mineral assemblage: The minerals that Hake up the rocks
of this group are quartz, plagioclase. and mieroefine*
.Only rarely a "tew;, flakes or plates of biotite Mid crystals 
■.of hornblende -are noticed.

The amount of quartz--is" quite variable. 'Some of 
"these"leueocratie granites are dominant in plagioclase 
while the others are richer in mierocline, though-on the-', 

-whole;the..-'fdfper-Variety is more common. Based on the - 
relative: ahundance:of the felspar, the following varieties 
could he'-established,-'

1.'Quartz - Plagiocla«e:,

^ 2, Quartz - . Plagioclase;MiereCliae,

S', Quartz--'-Microdine-' . -'-Plagioclase,

;4l;.Quartz --"-'Mierocline,

. . Quartz forms irregular grains of variable sizes-.,; ■ 

quite; often as interlocking aggregates'-of.-small grains. ■



:it'/.als© -© ceur-s-inter stiti ally and as Inal as ions in 
^felspar*:; There are ample examples of quartz corroding 
the plagiociase. With microcLine, it Shews frequent 
iHiergrqwth*.

■ ;-glftgioel;ase-e©ears: in varying, si-ies- and generally 
f#r«»';Sahhedra:i;laths^»nd plates (0.3 x 0.5 am to

-"It;'"shews* in most ■ eases"lamellar twinning; / 
on. Aihitft;;:i;aw:^:a»A'is -found to be approximately eligeelash-- 

~ An24). Mi croc line is seen replacing it and all - 
.stages; :.of replacement ..are recorded... Generally the pi agio- 
el ase is fresh 'and'-tthalteredv'''-hut-'"the- samples whieh have 
been subjected to shearing, show hent twin lamellae* 
microfaulting and alteration to fine mica.

-;Mf©recline forms., irregular grains varying from (0.01 
x G.0S to 0,#1 x 0.OA mm). In varieties dominant in 
plagiociase-,- the miero-eline occurs a«";ilfr#g«iar patchy 
grains interstitially. With increasing mierocline content, 
the mineral is seen- replacing-.- the-plhgioclas®.-' 'the .replace*-' 
meat of plagiociase by mierocline indicates that the 
leueoeratie-veills -made up of plagioeTase; an-d .quartz;,-were;"-:
later- on affected' by potash' met-asomatlS^:,''-':uliimat#ly:;giv|njf.
rise-to mierocline rich bodies. The''mierocline is-aim© si
always; fresh -and unaltered, showing distinct grating-



strittiore'• ■' Antiperthitie and perthitie structures 
between plagioclase and mieroeline indicate replacement 
origin (Plate 12).

Biotite occurs only ■ occasionally/and'when .'.present

it is in small flakes.

Hornblende is very scarce and when present forms 
small prisms and flakes and shews ail stages of altera-.
tiens-t©. btotitev'

The common accessory^.mineral. s;: are apatite -.ana --zircon*



PLATE 12

A. Somewhat antiperthitic structure due to 
au early stage of replacement of plagio- 
clase by microcline (X 40) (Sp. YVD. 226; 19th M.St., Ankola area).

B. Microperthitic structure due to replace
ment of plagioclase by microcline.(X40) (Sp. YVD. 322B, Hosgadde area).


